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WALTER LUM
. EDWARD WATANABE
EZRA KOIKE

WALTER LUM ASSOCIATES, INC.
| CIvIL, STRUCTURAL, SOILS ENGINEERS

1019-A UNIVERSITY AVENUE ¢ HONOLULU, HAWAIl ¢ PHONE 990.471

February 7, 1967

MR« BARRY OKUDA :
Kaiser Hawaii Kai Development Co.
P, O, Box 2997

Honolulu, Hawaii = 96802

Dear Mr, Okuda:

Subject: Kaluanui Unit 2 & Part of Unit 3
Preliminary Soil Report
(for apartment and resort development)
Chapter 23, Revised Ordinances of Honolulu,
1961 As Amended

In accordance with your request, a preliminary soil exploration was made .-
for the proposed grading in Kaluanui Unit 2 & Part of Unit 3 at Hawaii Kai,
Maunalua, Oahu, Hawaii,

'The.proposed freeway will divide the site into 2 parte. The portion makai
of the freeway will be Kaluanui Unit 2 and the portion mauka of the freeway
will be a part of Unit 3,

Twelve exploratory borings were made at the site, The site is generally
level makai of the proposed freeway and slopes gradually upward toward
Kaluanui Ridge mauka of the freeway. A natural drainageway or pond covers
a portion of Unit 2, At the time of the exploration, most of the site
was being used for stockpiling dredged materials, The underlying soil
conditions can be generalized as mainly 1 to 4 ft of fill underlain by
dark gray clay, silty sand to dense sand near the ponds and 3 to 8 ft of
medium to stiff, silty clay underlain by dense black sand in the upper
areas toward Kaluanui Ridge.

From the field exploration and laboratory test results, it is our opinion
that the site may be filled for the proposed apartment and resort development,
If material is imported or stockpiled material is used for the construction
of fills, the borrow material should be tested and approved by the soil

- engineer, ' N

Unforeseen or undetected conditions such as soft spots or water seepage
may occur in localized areas, These situations will have to be ad justed
in the field as they are detected,



MR, BARRY OKUDA, February 7, 1967 ' e 2

All work should be done in accorda‘ncé with the requirements of. Chapfer

23, Revised Ordinances of Honolulu, 1961 As Amended and the recommendations
contained herein,

Lighf: structures up to about 2 stories can be supported’ either on stiff
existing ground or on properly compacted fills., For multi-story or heavy
structures, additional soil investigation should be made,

The report includes a boring location plan, boring logs laboratory tests
and recommendations, :

Respectfully submitt_ed,.
WALTER LUM ASSOCIATES, INC,
( %N 4 "Z"
Ezra Koike ‘
Professional Engine_er
Hawaii No. 1450 _
EK:vi
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KALUANUI UNIT 2 & PART OF UNIT 3 PRELIMINARY SOIL REPORT
(for apartment & resort development)

HAWAIT KAI, MAUNALUA, OAHU, HAWAII

SCOPE_OF EXPLORATION

The purpose of this exploration was to determine soil conditions of the
proposed site, Kaluanui Unit 2 & part of Unit 3 at Hawaii Kai, Maunalua, .

" Oahu, Hawaii, for apartment & resort development,

The report ihclﬂdeé'field exploration, laboratory tests and'recommendatidns_ '
regarding the native soils at the site,
FIELD EXPLORATION i
Twelve exploratory borings were made at-the site. The locations of these
.borings are shownldn the Boring Location Pl&n; Deécriptions-of-the

underlying soils are shewn on the Boring Logs Nes. 1 thru 12,

Both disturbed and exploratory thin-wall-tube Sampleé were taken during

the boring operation., Soil samples were 01sua11y identified and tentatively
~classified in the field, In the laboratory, they were subjected to
approprfate tests, The field identifications and classifications_wefe

then reviewed and godified to confofm with the reeults of the laboratory

tests in accordance with the "Unified Soil Classification System,"



LABORATORY TESTS

| Laboratory tests includédf 1n-p1a¢é natural density; moisture content

and unconfined compression; Atterberg limits; specific gravity;&gradation; .

expansion; CBR and consolldation;

A list of the standard field and laboratory test methods used for this

project is attached;

_A summary 6f thée ‘results of the laboratofy tests is given in Tables iA

" thru IC.

SITE_CONDITIONS

~The proposed project site i{s located at the foot of Kaluanui Ridge; The

proposed freeway wili‘divide.the site into 2 parts, The portion makai
of the freeway vil;'be Kaluanui Unit 2 and the portion mauka of the

freeway will be a part of Kaluanuil Unit 3,

" The existing topography for Kaluanui Unit 2 is generally flat,_about

elevatlon'S'ftstTheré are several small ponds or drainageways within

vthe site..vThe_elevatjqn of the water level is about elevgtion 1 ft,

The existing topdgraphy in Unit 3 genérally slopes upward from the

proposed freeway’toward Kaluanui Ridge,

At the.timé.of“thé field explorations, much of the site was used for"
stockpiling:dfedged'matefiél from Kuapa Pond. The stockpile area is
outlined_énsthe.Bor;ng Location Plén, The heights of the‘stockpile vary
from 6 to: 10 feét. '2é;t of the site is overgrown with brush., Boulders

were found’scattered around the site,

-2-



SOIL CONDITIONS

The soil condltlons encountered at the slte can be generalized as follows'

Kaluanui Unit 2 SMakal of the Freewaxz

' The surface solls may be described as 1 tafalféfof £111° 7

1.

underlaln with dark gray clay, Below the clay was eilﬁyfivi

sand and dense sand;

" In the ponds, the water 1s about 1 to & ft deep over about
© 2 to 5 ft of soft mud;‘ Underlying the mud is medlum, grey, :
'x'¥'silty clay w!th sand and coral fragments below whlch is

""" "black sand,
;'fia'Z; Portion of Kaluanui Unit 3 (Mauka of the Freewa ,7;'” '"ﬁ ‘z: flfﬂ:-}i”V".

The surface‘soils in_the higher areas were mainly medium %

to stiff, silty clay underlain with dense black sand, Coral ' ..

"'was-encountered at Boring #2, A rock fornetlon or boulder

~was encountered at Borings #9; #11 and #12,

DISCUSSION AND RECOMMENDATIONS
111

The present plan is to £i11 the ponds and to construct low fills f

up to elevation 8 ft for Kaluanui Unit 2 and fills up to about
20 ft in height for Keluanui Unit 3.

F111 in Ponds

Before fi1lling the exlsting ponds' the ponﬁs'snould be dreined'ﬂ
with ditches or subdrained with pipes dlseharglng to the open ;{ ’
‘ waterways of Kuapa Pond Ellls up to elevation +3 f: may be: R

.. constructed in either of the following manner?: .

3=



1. Remove the soft pond mud by dredging_andfreplace with
. granular matériaIA(preferably by dredging) up to about

. elevation 43 ft,

2. USé grahular material (6_in.¥minds sizés)‘up ﬁo about
"éievafﬁon +3‘ff.' Thé'ﬁaterial may be either.cfushed
roék or dredged;éoral with the minus No; 200 sieve |
sizesfless than 152; Mud waves or mud pockets that;

are formed should be removed;

SﬁrfaCe settlements will be quite variéble if alternate 2 is used,

" Alternate 1 would be the preferred method of £11ling the pond.

 After placing the material up to about elevation 43 ft; the entire
. surface of the working platform area should be proof-rolled with
heavy vibratbfy equipment; All soft spots that are detected should

- be dug out and replaced with select material,

Settlement gages should’be installed and periodic level readings
‘taken to observe the progressive movements, particularly if Method

':2 is used,

General Fill

" The construction ofithe proposed fiils above élevation +3 ft sﬁoﬁld”A
be done in accordance with the requirements of Chapter 23; Revised -
Ordinances of Honolulu, 1961 As Amended, |

1. All stockpiled materials on the site should be removed to

the original stiff ground,

2, All vegetation on the site should be removed,



3. All soft material at the surface should be scarified,

recompacted and shaped to drain,

A1l hard spots along the'exlstiag>haul road should be’
- scarified and recompacted to match,the‘deﬂsltles of

the surrounding soils,

The stockpiled materlala vary from plle to,alle;} Tﬁebi
fmaterlal to be used for the construction of filla .

should be selected and tested by the soil.englneer; -
‘ iThe better materials should be used within the~top,;51

.+ two feet of the finished grade,

_Flll should be placed in approximately level layers f

. starting at the lower end of the fi11 and working upward,

. F111 should be ‘compacted in thln layers to at least

90% of AASHO T~180-57 density.

}ar_Cut slopes of l& horizontal to 1 vertlcal or flatter would be
bh‘preferable. Slope ratios for cuts ln rock may be abOut % to l .
and preferably 3/6 to 1, Fill slopes should be 2 horizontal to l

. %" or flatter, -

" If slope heights greater than 20 ft are considered 8=ft-wide

:’lzf»gradlng ordinance,

oS5m

” benches should be placed at height lntervals of about 15 f¢ . 3;Lf§’l'”7

i ln both cuts and fllls to satisfy the City and County of Honolulu's ?-]ff?“



" . Por ptotection against eroslon during constructlon, 1t is recommended
. that. runoff water from rainstorms be controlled by berms or other

approved methods.

‘“,Slope planting is teeommended on cut and fi1l alopes'to minimize .
' erosion,  For addgtionai information; see the attached "Proposed

- Z_Speciflcatlen for Planting.“

. Drainage
Runoff from rainstorms would’be‘rapid.on.the portion of the ﬁroposed
site located on the‘slepe of Kaluanui Ridge and drainage for runoff .

. water should be controlled,

" Foundations
Reconmendatlons for‘constractlen’arez- '

1; A1l underground utllttles should be plaeedeafter'the
fills are constructed7and befotenthe constructionﬁof‘
houses, Flexible connect;ons are recommended especially
where 1lines croas structufes and where linea pass from

compressible to stiff ground;

2, In the loner areas, tne construction of Surface structures
* should be delayed until the settlement readinés indicate
that much of the primary settlement has taken place and

" the estimated remaining settlement can be tolerated
according to the limits defined by the deslgner for the

structures and utilities.

=6



~Bearihg values. for a given soil usually vary with the,

' - 'sizes and depths of the footings, For 1light, short R

~ span structures placed directly on compacted fill, the

vff_following values may be used:

by

a. About 2000 P;s;f; in the areas_mauka of the -
A existing ponds; generally above the existing - S

. elevation 45 fta
7 b.’ About 1000 p.s.f. 1n the lower areas gemerally
where the existing surface elevation is below

E +5 ft. To minimiZe the effects of differential '

Settlements the use of deep grade beams is

close to the surface as practicable.

For heavy structures or structures of 3 or more stories -

in‘height; additional soilAinvestigation-shodld,be,made. L
Because of the downhi1l creep effect;'SOme settlement may
occﬁrvnear”the tops of:slopes;‘~Therefore; forislopes

about lS ft or higher, buildings should be placed about

) 15 to, 20 ft from the tops of slopes,

"Construc;ion of retaining walls on Slde'slopes{should be :

"avoidedvunless the underlying materials are of a stiff

" to hard consistency,

wle

: ”Fi recommended around the perimeter walls and underEAi"‘

- bearing walls, The. foot:ings should be placed as



7. Good surface drainage away from the :oﬁh‘dataons of ‘the
pfdsted stfﬁctureé should be méintalned;7 |
roscuny S
“i ff select material is used within the'tbp 2 ft of'finiéhe&‘gréde; |
: theipaVement tﬁickheéS'for the Iléhtnresfdenﬁial-frﬁfffc anticipated ‘?_;'
~ may be eStiﬁ;téd as follows: | | .
,“1. ¢Wbaflng cour§e= z-in;.asphalﬁic concfete

2, Base course: 6 in, base coufée‘directiy OVer'a prepared subgrade,

Lbca1<adjﬁstments“regarding subbase redulrements can bé'made'in‘ .
_the field in accordance with the design standards of the City and
' County of Honolulu as soil conditions‘are.encounte:ed in the fileld

. at subgrade levels,

It 1s recomméhded that the subgrades of roadways be'shaped to dréin, S
: . Outlets should bezplacéd at low points of roadway profiles to avoid
- ~ water pocketing by running bleeder pipes into catch basins at low

points of the subgrade;




- PROPOSED SPECIFICATION FOR EARTHWORK .

KALUANUI UNIT_2 & PART OF UNIT 3

: .General Descrlgtion
" This item shall consist of all clearlng and grubblng, removing of

| ex’s“i"g stockp!led mﬂterials, preparing of land to be £1lled, filling e
" of the land spreadlng, compacting and testlng of the flll and all

. subsldlary work necessary to complete the gradlng.-

Cleari n _Grubb and Prepari. eas to be Filled

All vegetation and rubbish shall be removed piled and burned or

. dlspoSedIof, leavlng the disturbed areas with a near, debrls-free eppearance; o ;

The exlsting ponds. shall be drained or subdrained with outlets to

. " "the open waterways of Kuapa Pond,

: All topsoil and stockpiled soils shall be removed to the original
E stiff ground, All topsoil encountered at finish grade shall be scarifled
| and recompacted.

4
‘

All hard surfaces alongﬁthe exlstlng access roads shall be scarified

| b?'ri'down to etlff soils to matcn the densities of the surroundlng solls,

‘Where fills are made on sloping'areas steeper than‘S.horizontal to S

1 l,vertlcal; the ground at tne'toe of the slope snall be benobed to a N
: generally level condltlon. As the fi1l is brought up, it shell be contlnually»
i keyed into the stiff natural ground by curtlng steps into the hillside

end compacting the £ill into tbese steps, Ground'slopes which are flatter
than 5 horizontal to 1 vertical shall be benched nhen considered necessary.;

by the Soil Engineer,




'~ Materials

F111 matefial 1n the ponds shall be granular haterials (6 in, minus
sizes) up to about elevationv+3 fte The ﬁaterial may be either crushed-
rock or dredged coral with the minus No. 200 sieve sizes less than 15%.

Fi;l material above elevation +3 ft sﬁ#ll consist of soils approved
by thé Soil Eﬁgigger. The soils shail contain no more than a trace of .
"organic matter and no particles larger than 6 in, in diaﬁetér, Also, it
shallicqntain no more than IQZ‘cobbles larger than gravel and smaller than
6 in, in diameter, Fill material placed in the top 2 ft of fiils shail

contain no more than 30% gravel and any matérialwlarggr than gravel.

Placing,ASgreadigg_gnq Comgactigg Ffli Material

Fill in Ponds

‘Alternate 1, the soft pond mud shall be removed by dredging and
replaced Qitﬁ granular:mate:ial. Alternate 2, the granular material
shall be rolled into plage and #ny mud waves or mud pockets.that are'
formed shall be removed.' The gfanular fill in ponds shail be brought
up to aﬁout elevation 43 ft and rolled with heavy equipment, The
‘entire surface‘of the working platform area shall then be proof-rolled .
with heavy vibratory compactors, All soft spots that are detected

shall then be dug out and replaced with select material,

General Fill

The selected fiil material shall be placed in levelrlayers which, when
compacted, shall not excéed 6 inches, Each layer shall be spread evenly
and thoroughly blade-mixed during the spreading to insure uniformity of

material and dniformity of moisture .content in each layer,

-2-



No rock or cobbles shall be allowed to nest and all voids between
. rocks must be carefully filled and compacted with small stones or

. earth,

" When the moisture content of the fi11 material is below,that specified
by the So11 Engineer, water shall be added until the moisture content
" 1s as specified and assures a thorough bonding during the compacting

- process,

After each layer has been placed mixed and: spread evenly, it shall

* be thoroughly compacted to not less. than 90% of maximum density in

accordance with AASHO Test_No..I-lBO-S?-or other density tests which
"will obtain comparable results° Compattion shall be with sheepsfoot
f rollers multiple-wheel pneumatic-tired rollers or other acceptable

. rollers, Rollers shall be able to compact the f111 to the specified'_:5

‘ density, Rolling shall be accomplished while the fill material is -

at the specified moisture content, The rolling of each layer shall

’
’

" be continuous over its entire area and the roller shall make sufficient

. passes to insure that the desired density has been obtained.

Fleld density tests of the compaction of each layer of £111 shall be |
- made by the Soil Engineer. Where sheepsfoot rollers are used, soil
”t may be disturbed to a depth of several inches; therefore, density
readings shalllbe taken below the disturbed surface as often as
'.f-,necessary as determined by the Soil Engineer.' When these readings’”;f; S
'l'.;f indicate that the density of any layer of fill or portion thereof is

below the required 90% density, the particular layer or portion shall . 1;

be reworked until the required density has been obtained,

-3- )



‘ S 'The £111 operation shall be'.contin_tied in 6-in, compacted layers, as .
specified above, until the £111 has been brought to the finished

slopés and grades as showﬁ on the accepted plans,

Soil Eggineerigg Services . Uvi, -
The Soil Engineer shalllobséfVe~the'filling and compacting pperafions'

.. and make necessary tests in accordance with the guidé specifications.

‘Ra'inz. _Weather . .
No £il1 material shall be "'place&,' spread of rolled durlhg unfavorable
weather conditions,: When.('the wﬁfk is ‘kint';errupted by héavy rain; fill
operations shall not be resumed until fleld tests by the Soil Engineer

indicate that the moisture content and density are as previously specified.'-'.-' -

-l&- ‘



o PROPOSED SPECIFICATION FOR PMNTING -",’1

KALUANUI UNIT 2 & PART OF_ UNIT 3

_APlantlng materials shall be hunnan grass, buffalo grass “and

gmanienle.v In damp areas where manlenle wlll not thrive, hunnan grass'_r
;shall be planted and ln shaded areas, buffalo grass shall be planted. .
| Plantlng materlals shall be obtalned by dlgglng up luxurlant
_4growths from_areas'that are'free'of seeds Yoots, plants, and grassesv;
;;that are‘objectlonable.A Plant and water wlthln 2& hours after dlgglng
lhfrom original growing. position.'

Grasses for plantlng shall be in approxlmately A ln. runners.

bPlantlng shall be done ln staggered rows 12. ln. apart over topsolled

1:areas. After plantlng, cover with addltlonal 1/2 ln. topsoll. Flat
fareas shall be rolled wlth a lawn roller. Water soon after planting,
. continue dally untll growth is sufflclent that complete cover has been

5g‘achleved. In any area where grasses do not become establlshed, runners'@n

’
’

" shall be replanted . T T

Apply 10=10-2 fertlllzer after 2 to 3 months at the rate of 800 lb

43per acre, Inltlal malntenance shall be contlnued untll stablllzatlon has ;“

«Abeen reached,



PROPOSED SPECIFICAiION FOR BASE COURSE

KALUANUI UNIT‘Z & PART‘OE UNIT 3 -

JZMateriaIs

The base‘course for use under floor slabs sha11 consist of. clean
crushed rock, gravel coral,\c!nders or other materlal as approved by :
gfthe Soil Englneer. It sha11 be free from adobe, organic matter, and

1_other such deleterious substances.

Grading

The base course mater!a! sha11 have the follow!ng gradation.;

-

Steve -,7~; | Zrassing
S S gwse, T 100w L

The base course materia! sha11 be thoroughly compacted with?f by

'  vibratory or other apprOVed equipment._"




WALTER LUM ASSOCIA‘TES

3

BORING NO. | Shest No.

1019—A UNIVERSITY AVENUE ¢ HONOLULU, HAWAII 96814 o PHONE: 990-47}

Boring Log o
 PROJECT. KALUANUIUNIT 2 __.__PAKT _OF LNIT 5 Driler WALTER LM ASS0C.  pare __Ll-24-66
LocATION_HAWAIL KAl MAUNALUA, OAHU ", HAWAIL. . Field pany MANIFOLD | MAESHIRO | MAKALILA,
T ‘ . » Type of Boring AUGEK(MOB'LEE Dism. " 3“ '
: .Elev 5 + R Datum -
HAMMER: | ] : Datun
Weight (40 LB _
W Water Level 5.0
_ Drop - 20 — Time 10 : 00AM
SAMPLER: 2" 0.0 . THN WALL  TUBE Date 11229-bb L | ‘ _
' ; ) p , PENETRATION DATA .
. ¢ rod . 8 B, 2o
DESCRIPTION = ] : éﬂé "? : §"- - w ‘%m pSamplggon WH‘I’ Tuvbe
%- H g ag 2R Z‘: g: ‘22 elows Per Foot Sampler
EL=5.'L%_:_—‘\? W 38 3 2 a S s 0 10 20 30 4| Blows/0,5'
| j'{Uf. -Acfios |13 | 96 {100 = B % -
DENSE , BROWN - SANDY T :;6 Sl ’
GAVELS W/ COrRAL FrerMENTs
(L) ﬁ
SOT, pARK G, G o6 | 56. | 657 | 26|10 | T
w/ wes | . ,
S T PO P T B ~ 'M*A .
LOOSE “GRAYSILTY SAND 05 197,107 070) = 55T
W/, com F'KAGMENTS
"~ [No [ecoperyy By
DENSE , SLIGHTLY.. cwmrw B
CWHITE saND | 1
IR RN
T o i O L 7
#* ELEVATION ESTIMATED = |
FROM GRADING PLAN




WALTER LUM ASSOCIATES |

Boring Log
proJECT KALUANUL UNIT 2 ¢ PART . OF UNIT 5

" 1019=A UNIVERSITY  AVENUE ¢ HONOLULU, HAWAII 96814 o PHONE: 990-471

BORING NO. .._._Z_____ Sheet No. . _— of

Driller WALYER LUM. ASSOC,  Date U=29- 6l

Field Party MANIEOLD |, MAESHIRO | MAKAULA,

LOCATION_HAWA/I- KA MAUNALUA, OAHU . HAWAIL

~ Type of Boring AUGER(MOBILE) MOBILE) . biom. __ 3

MEDIUY: DENE , BLACK ,
SILTY SAND' | -

- 'CORAL
R
] .
* ELEVATION ESTIMATED -
FROM GRADING PLAN 5

2

S
I'K\\/\\( » d v A on 0
~ D ﬁ T P S el - e e -~
- s 2. ¢ B Lo T e
1/ ; A —— -

HAMMER: - fov. o' % ¥ Datum
Weight____. |40 LB :
Drop e 50 W : Water Level ,I.. l i
R Time 17:450M.
- SAMPLER:__ 2" Q. ! O THIN WALL IUBE Date 1L-8-Glo 1
T : PENETRATION DATA
. _ - § 4.3 ' g . Standard . |2".o0.d. thin
. DESCRIPTION i‘ : : Sw Y E.., e B Sp_l;it: Spoon |Wall Tube
| e erex— B & B oY g S8 BE 8 ufWRlEn  [Sampler
EL= 5'-1-_*_ @ a 2 2 % 5% 5% 0 10 2 30 lo Blows/0,5°*
| ‘ _Kz-&' 100 | 20 [ %% [12%0] — T
VERY STIFF o, ) J“Lﬁ’ |
. .|,'
SANDY AN W/ | \,
. SOME . GRAVEL” . o 1\1

109 | go- {01 || = | T

LIV Y S I Y ot
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WALTER LUM ASSOCIATES g

Boring Log

- proJECTKALUANUT. LINIT 2 ¢ PART OF UNlT 5

1019—A UNIVERSITY AVENUE . o HdNbLULU, HAWALI 96814 o PHONE: 990-47)

BORING NO. .. . Sheet No. .. of

Driter WALTER_LUM_Accoe.
Field Party _MANIFOL

LOCATION _HAWAIL- KA MAUMALUA OARY | HAWAIL

Type of Boring AUGEK(MOBWES

Date ”'2.%"66
Akal
5]! s

Diam.

HAMMER: - k
Weight 140 LB.

. Elewv.

Datum

™ Water Level 5.5’

Drop—_ 30"

Time 7:3) PM

Date H'Z%% R

SAMPLER: 2" 0.0 THIN WALL. TUBE

PENETRATION DATA

DESCRIPTION

;Eff.E]:fif —\

" Depth (Ft.)
Elev.

Sample No.

R , g % gtaini\gazs-d 2" o.,d, thin
fo S8 $ P poon

8% 3. &5 5 %y sampler | fall Tube
& 3% pa Za £a Blows Per Foot | Sampler

2 = &6 'S > 0 10 2 32 4 Blows/0,5*

STIFF, BROWN | e
S!LT‘I cuw w/ COKAL ;

w.
.

MEDIUM |, GRAY ~
CLAY i
5 —

55

MEDIUM , GRAY ~SILTY "SAND
W[ SHEUS & AL |
FRAGMENTS -l

DENSE  WHITE  SAND
W orhL FRAGNENTS

© % ELEVATION ESTIMATED
~ FROM GRADING PLAN -

a

SULRICEE

|
|
|

~O!
w
]
I

09|45 |68 |7 | =
12| 236 | 90 [z | =
- {No" |recopErr)

* o | RECoper Y T

%

5 |




WALTER LUM AssoanTE-s

Boring Log |

"~ 1019—A UNIVERSITY AVENUE . HONOLULU, HAWAII 96814 . PHONE: W7l

prosecT KALUANUL UNIT 2 & PAKT OF _UNIT. 5

Field Porty _MANIFQ

LocaTION HAWAII-KAL L MAUNALUA - QAHU HAWAIL

BORING NO. _J—_ . Sheet No. of —
Drifter WALTE. LUM Acenc, pae 12-6-l(,
5“ }

3 Type of Boring AUG ER MCC ULLOC H Diam.

HAMMER:

~ Datum

7'z *

Elev.

Weight 10 (B, SLEDGE HAMMER

Drop

™ Warer Lovel_NOT__ENCOUNTERED _

Time

Date 11-6-bl _

 SAMPLER:_2"O.D THIN WALL TUBE

PENETRATION DATA

- - PR . § . Stailri\ga d 2" o,d. thin|
DESCRIPTION = e & u g £ w ~§ W B pSamplggon Wall Tube -
B , a _i, [ 5o S& an o b § : Blows. Per Foot Sampler _
EL.217 i*—\f “ A 3 = &4 3 5 010 20 30U p1ays/0,5¢
" o 4511538 |92 (40| —. U e
STIFF_T0 vw S'HFF rsrzOWN - |
SlLTT CLAY e _ ' .
- ] . o Y
Nag| - (22| =~ - s

~ VEKY STIFF LIGHT BKOWN— ,
| %%'ggLY/iPO;EE WK/OCK “ >

.DENSE A SAND

# ELEVATION ESTIMATED
FROM GRADING PLAN | _

jog | 117147 | ==




'WALTER LUM ASSOCIATES‘

" 1019—A UNIVERSITY AVENUE o HONOLULU, HAWA!I 96814 o PHONE: 990-471

Bormg LOg BORING NO. __. 3 i Sheet No. of
PROJECT. KALUANI ”_,_UN,T 2 % FAKT OF. UN’T 5 Driller WALIE.&_LMM__A% Date 12-B-66

LOCATION HAWAI-KAL  MAUNALUA  OAHU . HAWAIL Field pary MANIFOLD | MAKAULA | MAESHIRD
: N S ' Type of Boring AUGEKQ\"OBILE\ Diam. 2 .

Q'+ ¥

Datum

HAMMER: = Elev
Weight___10 LB SLEvGE HAMMER L — .
Water Level (0.0

Prop o Tmme 10:300M[ -
SAMPLER: 2. 0. THN WAL TUBE ~° 7 "0 . owe iL-B-li

" PENETRATION DATA

i
, L s . % E . Standard 2" o,d, thih
' F 2 ¢:8 & 9 & 35plit Spoon|
DESCRIPTION : z 2 8% T 8% su Bu Samplgr Wall Tube
: 3 3 E 3o 3R 52 82 g2 slows Per Foot Sampler
EL=9't*— 8 & 8 = 2 87 5% 2% o0 w0 2 2 © Blows/0.5

B T e R R R T A S

C ST AW/ AT | T

A
>,

107

s
o)
-
pu |

|
=
o
o

M.

SILTY CLAY  w/ 5QM_E }*
DECOMPDSED . ROCK—. _ ‘

CMEDIUM , PROWN | -

P NN

N 7-B | 110°| 34| 92 |-

| 1
74
W)
>~

S
1

|
a0
||
N

]

N\

© MEDIUM TO STIFF, GRAY 7 || g

NIV N = =11 ,_:;%i:.%:f ‘.

|
74 P
VA S Rl / s

/4

a0l |25 s | = | =] N/

e

L
[P
- T
-« .

DEMSE SLIGHTLY CEMENTED :
| BLACK.  SAND | o

.
e
-

* ELEVATION ESTIMATED
FROM GRADING PLAN




HAMMER:

" SAMPLER__ 2" O.D. THN WAL TUBE Date 12-B-Glp

1019—A UNIVERSITY AVENUE ¢ HONOLULUY, 'HAWAII 96814 o PHONE: 990-471

WALTER LUM ASSOCIATES 718
Borlng Log | | BORING NO. .._.&___ Sheet No. | of
provect KALUANU UNII 7 & mar OF INIT 5 e WALEE Lt penoe o 12-1-08
LOCATION M&M&A_‘_OA_HU_'_HM__ Fiold Party _MAE SH{RO | MAKAULAA MAKISHI

» Type of Bormg RUGEK (MOEILE) Diam. 5. L

54_*

Datum b

Elev.

Weigh_____140 1B, N
' E%L — ater Level 3,
Drop . - — Time |:]0 P.M.

PENETRATION DATA

- s 'é. £ g 5 gtﬂictlazs'd 2" 0,d, th
e & : = N g 2 P poon :
DE_SS:R!PTION o | b . Aé. ﬁa i * § : .g 3; 'v:;;- sampler Zaa}nl lTube
A S go g® pd fa Sa Blows Per oo pler
L ELE3 E=_ S 2 3 S 2 > 0 2 % 4fBlows/0.5'

I =N IR 2800| % U

W
N
O
O

MEDIUM TO STIFF, DARK G0N

SILTY CLAY w/ SAND |
& ROOTS (Fu.L)

(i | 34 |92 |45 - %

1
.- -‘\\A.-—A ‘_,,: -

! |
|
NN
q\
o
5
il
)
)
'l
AV
|
»
(§,)

MEDIUMTOSTIFF BLACK. IR G- ’ o
g cmwé\/ SOME 6|12t |38 88 = | - | 75/5_
5 FKAGME TS :

T

«DENSE 5L16HTLII | CEMENTEO

BLACK £(150 | 25 |04 | = | = | e Z5/5,——

o
,

* ELEVATION ESTIMATED
FROM GRADING PLAN




WALTER LUM

Borlng Log

1019—A UNIVERSITY AVENUE o HONOLULU, HAWAII 96814 o PHONE: 990-471

ASSOCI‘ATES- R

BORING NO. T Sheet No. o of

eosecr KALUMUI INT 2 ¢ PART OF INT 3 _ oo — S

LOCATION HAWQ,!] KAl MQUMALUQ, OAHU ngé”_ Field Party MAN\F’)LD MAES\-\WLO L AMAKAUL A
Type of Boring AUGEK(MCCUU—OCH%NM . 3n— : , .

: Elev, r5 + * Datum
HAMMER: | | o | !
Weight |O_LB. SEGGE HAMMER ey
Drop . . ' ‘ nm‘?).BO PH e e ettt e e
SAMPLER: 2" Q.0. THN WALL TUBE . bee 1-f.bl .
’ - . — PENETRATION DATA _ |
. - ’ s s £ § 5. gt?:iidagd 2" o,d. thin
DESCRIPTION .5 PN TR SRR pSaz%mE?m Wall Tube
E : . a H £ t.:' R J §: e Blows Pér fost |Sampler
EL.=f5'i KAE‘\ W & = 2 & S 3 0 10 2 2[4 Blows/0,5'
yEN oA AN P L) = R R B S
SOFT T0. MEDIUM VAKK BROWN| - -
ey AT .
| e |or |41 (76 o | = | 2| || D T R
' MEWIUM TO STIFF, VARK ™ I’SKOWN il
L SlTY QLAY w/ TRACES
| OF SAND :ﬂ;
_ I/w
AR s e e O S
,'VSTIFF pagk BeoWN -~ 9 LT “ | o
STt AT wyosaNpn | I
{
r : B B
CDENSE, BLACK SAND | T 7
o B
ls-— ‘é.“g‘-

* ELEVATION ESTIMATED
FROM GRADING PLAN




LUM ASSOCIATES S

WALTER

VERY STIFF, GRAY T
e |
FRAGMENTS X H
| 4 |
| UDENSE, BLACK . o~ Erdon | e b= | | |8l
SAND' w7 GiRAL oo <o [ === | |44
FRAGMENTS —

* ELEVATION ESTIMATED

FROM GRADING PLAN -

" 1019—A 'umvEﬁSafv AQEN;JE' « “HONOLULU, HA‘\IVAlI 'gaa'u)_ . PHONE: 990471
Boring Log o 3 |
BORING NO. O Sheet No. — of
PROJECT KALUANULUN” 2. _é_PAKI QF UN” 5 Drilr WALTER_LUM_ASSOC.  puts 12-1-6b
LOCATION _HAWAN-KAI LY Field Party MAESHIRO  MAKAULA |, _
Type of Boring ___AUGEK_M_( 0?31_LE>_7 Diam, -;»3“
» Elev. 5‘1'. * Datum L
. HAMMER: — |
\éveight . l%% [ LB ) } Water Level 3?_. ,k_
| FOP—= 0.D. THIN WALL: _Tuet. Time |:15 PM. | :
SAMPLER:___ 2" QD SPUT 'Spoon . Dete 12- B -o ' .
' — i - PENETRATION DATA
' : L ,_ Standard 2" o,d, thin
- .8 . - . 8 -1 .
DESCRIPTION < _zg ‘ :‘g‘u; ‘§ §m < w 8 Spl;gp%;;gon Wall Tube
% H g 52 R z.::* §:3 E:‘: Blows Per Foot Sampler
‘ L= 5+ _\j w 4 #°2 &5 3" 0 w0 x 3 «f Blows/0,5'
VEggNg‘FglLMNmL Teal124 19 [105 |33 = % s
(FLL) }“ .
SOFT, GRAY “SANDY SUT -
W/ ' CORAL __FRAGMENTS _ 2
| N
i _
S — “GRAY | ] 98| 0n |or | 56.|.= | 2% e Mesi)
LAY W/ SOME smo : | EEEE N
. e . A
loc| o |1l = == P77 -
ik %%% ~




WALTER LUM ASsocuA-r'es .

S WA

1019—A UNIVERSITY AVENUE » HONOLULU, HAWAII 96814 o PHONE: 990471

Borlng Log , R -
gy . RIN ‘ hoot No. . o
wroscer KALUANIINT 2 WAKT T3 :ff,'jl?‘;,,ﬂ"f,m—a——!,,,,ﬂ T
LocaTionHAWAL KAL MAUNALUA OAHU CHAWAIL . Fiotd por v MANIE AN '
~ Type of Boring A_Q@_EK(MGCUMCH&.M., - 3“

HAMMER: - . ’ »Elev. i 4’0' t * Datum —

Weight 101, SLEDGE HAMMER -

Drop— Water L:vel MQT ENCOUNTERED

= pe— :

SAMPLER:__2." 0.1, THIN. WALL : TUBE

“PENETRATION DATA

. p o g Stan&ard 2" o,d, thin
z Split S
DESCRIPTION E . P '53 s S: o i,,, péamplggon Wg).l Tube
: § 3 LS Ex SY §2 £2 Blows Per Foot | Sampler
,EL-?4O'1—\ = E 3 BT ST 3% oo 2 W pyoys/o,5

| VERY STIFF, BROWN.
CLAYEY SAND w/ |
DECOMPOSED KOCK -~ . | |

CROCK Ok bourpERT— | | [EER

# ELEVATION ESTIMATED
FROM GRADING PLAN - °

05 |35 | T8 ==

T T T B

sl{
1]
TUN
R




WALTER LUM ASSOC'ATES “’{ ’ | 1§!9—A .un,ws'as‘n.v A.lVENU.EV --;.-H‘ov_;Nt;l_.U'l.iU, m-\wAn 9&14’ o PHONE: 990471

Bormg Log

BORING NO. ___lL___ Sheet No.

r_:emst ,BLACK . SAND |

% ELEVATION ESTIMATED .
" FROM GRADING PLAN - .

proJecT KALUANUL. UMIT 2 % PARLOJ’.,UNIT 5 ol M,m LM ASEOC. owe —12-02Cl
LOCATION HAWAIL-KAL, MAUNALUIA  OAHU |, MAWAN - Field Pany <AL
: ' Type of Bonnawﬂ Diam, D
: HAMMER: Elev. 5 +. . Datum
Weight . 1Q LB, SLﬁUGE HAMMEK_ L
Drop-— ) " Time |: 00 M.
-SAMPLER;: _ 2“ O l? THIN WALL TUBE Date 12-9-bb
) ‘ . PENETRATION DATA
- s o.F . & Standard 12" 0,d. thin
DESCRIPTION : E _ f: §: :* “.:é,: E: 5.3 psagplggon g:;;lz;xbe
CE=yaxsd @ 5OEYET 2% B B "% lo Blows/0. 5!
lo-A | 19 (1871017 300| — % s
SQEY %@N—f—__ N e Y R e e ) O O 'Z/f 25
- CORAL " FRAGMENTS (F\LL)‘ 7 KF
. . , . ) - ‘\\ : e L B B I B ._5;_—4'.
N - H 0¢| 9|77 |56 | 0| = AT
- BOFT Gmr any S 0 I Y I SR
- w/SAND % C_OEAL. N I R R
- FRAGMENTS .. e | L
. Jél_()&fp 12 58 [ 70 1% | = N
o Qe ' N ‘
| nl
S b
;vﬁmum et : .
R QLINET BLACK__ B I A
ol SAND & GRAL FAG-T |~ )




1019—A UNIVERSITY AVENUE o .HONOLULU, HAWAII 96814 o PHONE: 990471

WALTER LUM ASSOCIATE
Bormg Log BORING NO. __L____ Sheet No. —— . of

PROJECT_KALUANUL UNIT 2 & PART OF UNIT 3. oiner WALTER Lt Ao o 12-2- Gt

LOCATION SAWAI KA(, MAUNALUA , OAHW , HAWAIL . Fietd pany MAESHIRD , MAKAULA | MAKISH!
o Type of Boring AL!G‘ERCMCCUL‘-OCH)JIAm — “ -

5% %

HAMMER: o o, Datum
. . ST T - Water Level O-—E ERE
. DrOp e 8 SO v Tlme A
| SAMPLER: , e . Dote ll 2- (a(v _
— o T PENETRATION DATA
= g.' 3 . ‘ g " gtandard 2" o,d, thin
DESCRIPTION < P 5 : Y § ¢ i, p%lt %poon Wall Tube
£ . g Jd 3 § ¢4 %y Sampler S
— g- 1 3 gn. -gaﬁ s,: E,’;w g,_ Blows Per Foot |Sampler
CELs i ,+ﬁ N w , .2 0 10 2 3 4 Byows/0,5°'
;‘5T|FF BRONN , | _| A+
SILTY " CLAY. w/ GKAVEL 41
I . / &
= EERT

'ROCK. 0K T50ULDER ™

* ELEVATION ESTIMATED -
FROM GRADING PLAN




Boring Log

WALTER LUM ASSOC!ATES g

" 1019—A UNIVERSITY AVENUE . HONOLULU, HAWAII 96814 o PHONE: 990-471

proJecT_KALUANUL UNIT 2 & FAKT OF UNIT 5

BORING NO. 12 Sheet No.

of

Dritler WALTER,. LUM__ASSOC, opate (2T -Llo

#* ELEVATION ESTIMATED
FROM GRADING PLAN

LOCATION-HAWN [ KAL MAUNALUA OAHU., HAWAIL . fiotd pany _MAE_E’E_‘LO_‘_MAEA_LA_..MAISJ&B_L_
‘ T i Type of Boring AUGEK(MO&‘LE) Diar, 5
HAMMER: ) | : Elev. . 6 + k '7 — . 'Datum -
Weight 140 LB, : RTINS
[} Water Level :
Drop 50 ‘ T e -
. SAMPLER:__2" 2.p7. THIN WALL TUBE Date [1-2-Lolo ‘ '
S - — PENETRATION DATA
- YRR § 3 Standard 2" o.,d. thin
DESCRIPTION B s &« O §... G B Spé;; ?ggm‘ Wall Tube
L -ii H g ‘5:.2 '.'5;* ?_.: 52 ':’:_i Blows Palr) Foot Sampler
TEL =6 +_i<_ S @ 4 2 = & S5 5 0 10 20 2 4 Bloys/0,5¢
CETIFF T BROWN : 1 B Fliea s = | = - = T V% -
CSILTY . CLAY W/ rzoc:K 1 |a# ‘
_ 7% |
, KOCK_.__,..C?PL,,,,FJOULVEK;._ - Ty
CONOTET ' =
3 HOLE'D“ ATTEMPTED _
‘.WI;T}.{ “SIMILAR KESU[.TS




“KALUANULUINT 2 ¢ PART COF UNIT'S: ——

TABLE IA_ - SUMMARY OF LABORATORY TEST RESULTS

'BORING NO. -

- COMPACTION TEST

L A L 2 . 2 2
SAMPLE NO. . B c_ LA T B _C
DEPTH BELOW SURFACE' -4 g-7 . SURFACE 0 _3-4 e=1"
o CDARICT L GRAY . BROWN SANMY BLACIC
: (GRAY CLAY - SILTY SAND  CLAY w/ SOME DROWN . SILTY
" DESCRIPTION. W/ SHELL  wICORAL FRAGMENTS GRAVELS ~ _CLAY  _ SAND
GRADING ANALYSIS
(% Passing) - :
"~ Sieve :
1" oo - oo 100
X" e TG . 918 L t00
#a A 90.7 99.5
#10 . Crs g5 91.5
#R20 - 514 188 sS4
#40 52.8 72.0 8o.4
#100 28.4 57.0 55.9
##200 i} (8.4 49.5. . 281
'ATTERBERG LIMITS :
Air Dried or Natural NATURAL - T NATURAL ©
Liquid Limit &7 &8
Plastic Limit 30 32
Plasticity Index 37 A
Dilatancy L _NONE _NONE
Toughness MEDIUM_BIGH HlGH
Dry Strength MEDIUM_ HIGH MEDIUM HGH
UNIFIED SOIL CLASSIFICATION  __CH .. _SM . s¢ - _c¢H oM
SPECIFIC GRAVITY
EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)
Molding Moisture Content, % 15.6
Molding Dry Density, P.C.F. 109. 4 .
Swell upon saturation, % 1.6
CBR at 0.1" Penetration (%) AR ¢ .

(AASHO T-180-57 Method__ ) -

Dry to Vet or Wet to Dry
Max. Dry Density (P.C.F.)
Optimum Moisture (%)

WALTER LUM A_SSOCIATES %

CMIL, STRUCTURAL, SOILS ENGINEERS |




“KALUANUI UNIT 2 4 PART CF"UNIT 3

“TABLE I_P '- SUMMARY OF LABORATORY TEST RESULTS

b ...

BORING NO. I S S N 4 ‘ ‘ 8
SAMPLE NO. Ly —C  cousoummon. A - cousptioN B
DEPTH BELOW SURFACE - _e-7' 0 3-4  _SURFACE _y-y _5-¢6
‘ ©GRAY, SILTY ' BROWN  DARK BROWN — GRAY_
SOAND wf T GRAY SILTY SILTY CLAY - CLAY w/..
DESCRIPTION CORAL_FRAGMENTS _ CLAY CLAY . wilRogTs SOME_SAND
GRADING ANALYSIS
(% Passing)
Sieve - R . L
" e oo T ¢ .. 100
" 8B S 9.4
#4 S L 9209 25:
#10 B Y -~ 95,0
#20 s 76.3 9%.6 .
o T 652 92,8
#100 IR 27.7 90. !
(1200 4.8 £8.5
. ATTERBERG LIMITS _ o o , :
‘Alr Dried or Natural NATURAL “NATURAL 7 NATURAL
Liquid Limit S ’ 08 il 93
Plastic Limit IR - . 30 29 30
Plasticity Index ' 3% 472 [
Dilatancy - T VERY SLOW VERY Slow NONE
Toughness HIGH HIGH WiGH
Dry Strength __HiGH MEDIUM -HIGH HAGH.
UNIFIED SOIL CLASSIFICATION SM cH MH CH _CH
SPECIFIC GRAVITY 2,76 .. _2.87

EXPANSION AND CBR TESTS
~ . (Surcharge-51 P.S.F.) .
Molding Moisture Content, % ' ' —

Molding Dry Density, P.C.F. —

Swell upon saturation, % ‘ 0.8

CBR at 0.1'" Penetration (%)

580

"~ COMPACTION TEST
(AASHO T-180-57 Method )

‘Dry to Wet or Wet to Dry

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

Optimum Moisture (%)

~ CIMIL, STRUCTURAL, SOILS ENGINEERS [

WALTER LUM ASSOCIATES E




KALUANUTSUNIT 2 4 PART OF UNIT3

‘TABLE I'C. - SUMMARY OF LABORATORY TEST RESULTS

BORING NO. - . _
SAMPLE NO. " ' A
DEPTH BELOW SURFACE -~ SURFACE
_ ' PROWN | T
' T “CLAYEY SANO-
DESCRIPTION o . W/oRooMP. Rock

GRADING ANALYSIS
(% Passing)

Sieve C S ‘ N SR :
T Do 948 L o o
5" SV 7.8 : '
i S " 70.3>
“ih10 R %
#20 : .. .. __5L0
K40 S 42.%
#100 : S . 310

#200 . 254

ATTERBERG LIMITS
Air Dried or Natural
‘Liquid Limit
Plastic Limit
Plasticity Index

Dilatancy
Toughness
Dry Strength

UNIFIED SOIL CLASSIFICATION . S¢

SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)
Molding Moisture Content, %
Molding Dry Density, P.C.F.
Swell upon saturation, %
CBR at 0.1" Penetration (%)

~ COMPACTION TEST
(AASHO T-180-57 Method__ )
Dry to Vet or Wet to Dry

- Max. Dry Density (P.C.F.)
Optimum Moisture (%)

WALTER LUM ASSOCIATES £
CIIL, STRUCTURAL, SOILS ENGINEERS [

|




PN R

R i i 4

NN

Plastic Index

80

70

40

' - , ey
30 —— e EA E =

© gops KALUANUL UNT 2 4 PART OF UNIT'3

LOCATION: HAWAI KAI, MALNALLA, OAHU | HAWAL ©

60

T L

e oy
OV
\\'e %

20—t A_i:_ . /‘//(,

C|MH & ©OH

CL-.ML/

0 10 20 - 30 40 50 60 70 80 . 90
Liquid Limit

PLASTICITY CHART

¥ CONSOLIDATION. 90IL ~ SAMPLE

100 110 120 130

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS
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PROIECT.“:""KAI'_UANUI' INIT 2 ¢ PART *OF UNIT 5
LOCL\T\ON HAWAIL-KA, MAUNALUA', OARU HAWAL

U.S. STANDARD SIE.'VE SIZE

CURVE

' 1 3%@ Ins 10 20 40 60100 2
f5=ﬁ\\ﬁ\§s.-*\h\ii 1 T |
s T IR0 A I
HL l_\ : [ {1HIAN 1 \“| | e 4] Cojreace)
hy l ‘\ l . \\\ . iy :
J NNTEEREEILIWR ]
n : . g'l;’\.\ | ;\\j \\\ :
AR S N SN -
N 1 ‘ ST T
i = 4| i\\N\.\ AN _
' L S STRED. W AR | £etinpaes
| l IS NN »\w,
| | ,I! I THON NI T
| H i N\ | Talog
' ! I N : \\j\! 1819 |(SuRFACE
1 l M0 NI .
W I T Tl —
Il I\ L Il | HINEEE
;: l I r ! ;
’; il HIRE ; : f . ' T , .
- 100 10 ' . 1.0 0.1 0,01 . 0,001
: GRAIN SIZE IN MILLIMETERS
COBBLES VEL - SAND SILT OR CLAY
COARSE | FINE [coARs :
"GRADATION
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EXPLORATORY BORINGS AND SAMPLING

Method for soil investigation and sampling
. by auger borings (Tentative)

Method for.thin wall tube sampling of
soils (Tentative) ‘

Method for penetration test and sﬁlit
barrel sampling of soils (Tentative)

LABORATORY TESTING

Grading Analysis

Sieve analysis of fine and coarse
aggregates :

‘Amount of material fiﬁer<thén-.‘
No. 200 sieve 1in aggregate

Atterberg Limits

Determining the liquid limit of soils
‘Modified as follows: Substitute
Casagrande grooving tool. Tests
conducted from natural moisture
content unless. noted otherwise.

Determining the plastic limit of soils

Calculating the plasticity index of
'»soils .

Specific Gravity

Specific gravity of soils
Modified as follows: 500 ML Pycnometer

Expansion and CBR Iests

Expansion test and California Bedring-
Ratio (CBR) :

Compaction Test

Moisture-Density relations of 50115 :
using a 10# rammer and an 18" drop

Unified Soil Classiffcation

| GENERAL TESTING METHODS -

ASTM Designation: D 1452-63T

_“ASTM Designation: D 1587-63T

fx.Asmm_Designatidn: D 1586-64T

AASHO Designation: T 27-60

V"AASHO'Designation:,T 11-60

 AASHO ‘Designation: T 89-60

AASHO Designationﬁ'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



