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- October 11, 1971

" MR. GEORGE HOUGHTAILING

"Community Planning, Iac.
Suite 608, 700 Bishop Street

"4 f. Honolulu, Hawaii 96813

-.Dear Mr. Houghtailing:

Subject: Waipahu Estates Unit 3-2
Preliminary Soil Report
(for residential development)
Waipio, Ewa, Oahu, Hawaii
Tax Map Key: 9-4-02: Por. 7

In accordance with your request, soil explorations were made to determine
. general soil conditions at the proposed residential development site for
- Waipahu Estates Unit 3-2 at Waipio, Ewa, Oahu, Hawaii. : ‘

.giThe surface soils at the site may be generally described as stiff reddish-
. brown clayey silts and silty clays to about 6 to 13-ft depths, underlain
- by decomposed rocks and boulders to about 15 to 20 ft, the depths drilled.

- The proposed light residential houses may be supported either directly

L on stiff existing ground or on compacted fills constructed from on-site

_soils.

Some grading of the site involving low cuts and fills is contemplated.
The earthwork should be done in accordance with the requirements of
Chapter 23, Revised Ordinances of Honolulu, 1961 As Amended and the
recommendations contained herein.

The report includes a Boring Location Plan, boring logs, laboratory tés;
results, recommendations and limitations. .

Respectfully submitted,

WALTER LUM ASSOCIATES, INC.

-

C b

 Ezra Koike . | e
- Professional Engineer '
‘.. Hawaii No. 1450 I

EK:rmf
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. WAIPAHU ESTATES UNIT 3-2 - PRELIMINARY SOIL REPORT ' =~~~

© ' WAIPIO, EWA, OAHU, HAWAII .
" TAX MAP KEY: 9-4-02: POR. 7

. SCOPE OF EXPLORATION o x

The purpose of this exploration was to determine genmeral soil conditions. i "

" for residential development for the proposed Waipahu Estates Unit 3-2. 'f7~

; This report includes field;explo:atiohs, laboratory tests and general = . .

:frecommendétions forvsite grading and residential foundation design. .

.. FIELD EXPLORATION

"ﬁ: Eight exploratory borings were made at the site. The approximate

" locations of these borings are shown on the Boring Locatiom Plan.
Descriptions of the underlying soils encountered are shown on Boring
Logs Nos. 1 thru 8. Also attéched are logs of boringslénd laboratory

. test results from Waipahu Estates Unit 3-1..

Borings were made with 3 and 4-in. diameter augers uéing-garbide drag
- and finger type bits. Soil samples.wére recoveﬁed'ﬁith 2—in; thin-wall

'~ tube samplers and a standard split spoon samplef driVen'wi;h'g 140-1b -

" hammer falling 30 inches.

LABORATORY TESTS

Laboratory tests included: natural water,contenﬁnand density, unconfined
- compression, laboratory vane shear, Atterbérg.limit, sieve analysis, AASHO

T-180-57 density, expansion and CBR. .



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

H'ﬁiproject is given in the Appendix.,_

" A summary of the laboratory*tesrbresults is'gioenfinﬁTables IA and IB.

' SOIL CLASSIFICATION SYSTEM

T 8oil samples were visually observed and subjected to appropriate testsffi?""'"‘

in the laboratory. Based on visual observations and laboratory tests,ig:;f
' the soil descriptions given on the boring logs are generally made in *:'"t N

f};?accordance with the "Unified Soil Classification_System,-'-

/! GENERAL SITE CONDITIONS

" The proposed siteuianlocsted along the SOuth_edge‘offthe Interstate

H-1 freewayﬂandi3/4 mile north of the Oahu Sugar- Mill st'Weipahu, Oahu,

L AHawaii;

" The site is a sugar cane field crossed by haul roads. A 1ined.irrigation'b"
‘rrditch cuts across the northern 1/3 of'the site.
‘_The existing ground is relatively flat with gentie‘slopes at aboutva 5% .

-,bgrade sloping downward to the south with localizedvvariefions.ﬁdﬁ

" INTERPRETATION OF SOIL CONDITIONS

" From the field exploration and laboratory test results, the soils may be -

fyl“wfifséneraily‘dESQribedfas:followsrjf:ﬁfftﬁtrfﬂlwg




ﬂitflots. See Figure 1:“.

" Stiff reddish-brown clayey silts and silty clays.to
about 6 tole-ft'depths, underlain by decomposed rocks-jA‘

and boulders to about 15 to 20 ft, the depthsldrilled;

Water was not noted in the boringsfduring the field explorations. .

“ For more detailed descriptions'Of:soiis_encounteredfin the borings, i

" refer to the boring logs.

~* DISCUSSION AND RECOMMENDATIONS

In general,-the-present'plan is to clear and grade the site for‘

- Jvresidential development. - The proposed grading is to. use. cut and fill dil

slopes of generally less than 10 to 15 ft in height.

ffln the opinion of the Soil Engineer, the on—site soils, in general,
iH?,'have sufficient strength to. support the fills and proposed light ,_-'V
.‘f: . Q\
.. residential structures,_prov1ded the site‘is cleared-and_grubbed,

*lldrained and localized soft.spots are removed. -

‘Zﬂf Decomp°sed rocks were encountered at about 6 to 13-£€ depths in some
'borings. Because of tlhiée shallow depths to decomposed rocks, boulders
:will probably be found 1nterspersed over the site.. The'closerﬂan exca~ .

{5!:vation approaches decomposed rocks the greater will be the quantity of

beoulders. Boulders may be usedvto construct fill slopes outside of house'j o




‘ . " Site Grading

Surface vegetation, ditch linings and miscellaneous debrié“v f“’i

*i\fshould'Be'dieared and removed prior to site filling. Loca- . .
lized soft pockets encountered during the site preparations
" should be excavated and backfilled with compacted select

- material. Provisions to drain the site should be included

‘“1f¢during and after the:comple;ion of filling operatiomns.

" In genéral, the on-site soils may be used for the construction

754¢f the proposed fills. Grading work should be done as requitred »

by the F.H.A. Data Sheet 79-G; Revised Ordinances of Honolulu,

f  1961 As Amended; aﬁd as recommended below:

h7' )1;~ The area should be cleared and grubbed.

‘ co. 8 707 2. Topsoil and stockpiled soils should be either
. (a) stripped to stiff natural ground or (b) =

scarified:and recompacted befqre'the placementrii.a

’iof fills. .

afiﬁl3‘x The bottom'and sides of irrigation ditches. :

ff'should be stripped down to s;iff'naturél ground
.or scarified‘and récéﬁpactéd,béfOre the-ﬁlacement ”E -

“of fills. -

) 4;{'Hérd surfaces alojg'gxisﬁing haul roads shouldf ;g7”l¢L:f'*

- be scarified down to stiff soils.andﬂfecompadtéé‘-'

S f'f;: "‘5h5-";:v;td*méféh,the densi;y of"thefsurrounding‘soilt,fo;;




~5; _Fills should bé constructed in appfoximately

-level layers starting at the lower eﬁd and

‘Ti{working upward. Where fills are made on
:lvi‘sloping areas steéper'than about 5 hQriéoﬁta;:  ?
, 'E%vto 1 vertical, the ground at the toe of the”fif}k;
% tffii{¢  ‘ 1*f '  “ £111 should be benched to a generally level -
Bt AJ:’condition. As the fill is brought up, i;‘;”Lf_‘*

" should be keyed continually into the stiffl?.;ﬁlu;

iﬁnatural;gfpund by cutting steps intéithei?i
|   31opes and COmpactiﬁg the £ill into thesé:ff;fgll,

.steps.

} frli”;ﬁ¥ia73 ‘.J_A  :'l 6.  Fills should be laid in 6-in. compacted
‘ ‘ RN layers to 90% of the maximum deﬁsity'deter?-‘-':'.j o
mined by the AASHO T-180-57 test method. .
S Slopes
- In general, cﬁﬁ and £ill slopés‘of 2 horizoﬁtél,to 1 vetticgl _

' or flatter should be used.

" If slope heights (top to toe) of greater than 15 ft are S

o conéidefed,,8-ftﬁwidevbenches should Ee:plaCed at_about;fv  _':'

15 to 20-ft height intervals. R Y ”,"_';: ;{¢';'

To minimize erosion,:the runoff'from'rainstorms should ber . o
" diverted by Bétma,brfditchés away from slqpesvwheﬁéverJ} f

- t: ' practicable. -




)  The surface of £ill slopes should be compacted by cat-tracking

" or with a sheepsfoot roller.

e Slope planting is recommended on cut and f111 slopes to minimize

- erosion. .

‘f.Slope adjustments or other precautions may be necessary ife

. seepage zones or soft spots ‘are encountered in localized areas.

Foundations
' Ifiearthwork is carried out as specified; the stiff natural -
L ground and compacted £f11ls should develop adequate bearing""

values to support the proposed light residential_structures@

 For light one and 2-story houses, differential settlements
- will probably be negligible and within the settlement tolerances

of residential structures.

: Generalirecommendations for foundation constructiOnlareuasfu
‘vfollows:.
:rilz;?For the proposed light one-story residential
“}”structures, conventlonal house foundations

i'such as slab-on—ground construction or post-;i:;l :

M'gand-beam construction may be used.




a; 2. ‘Bearing values for a given soil usually vary -
.W'f’with the size and’ depth of f°°t1ngs‘ For

flight, one and 2—story structures, bearing L

N values of about 2000 p.s. Wf. may be used.

Soft spots or pockets of 1oose material -

_encountered in footing excavations or below”var

- the building area should‘be exCavated, and oo
- the excavation backfilled with well-graded

'} granular material such as S4C or other

; approved material.

. &4,  Concrete slabs on ground should be~p1aced'over
"w:‘a base course of 4 in. of well-graded gravel

‘ B 3 less than 3/4-in. and greater ‘than 1/4—in.,_,-./-:f'» S

g size- The- subgrade should be compacted
; - and shaped to a level surface_or ;o:drain,xfifi"w

o Af practioable,‘and generally“should‘he

Lﬂ-kept slightly higher than the finish grade

:» .‘outside the building.»

) LJ?-S; Because of the downhill creep effect of soils - S

‘”:f topshof'slopes.f Buildings should generally be

' ﬂfplaced about 15 fr from the tops of elopea._~ ‘”‘; "

" on a slope, some eettlements may occur near thefulﬁﬂ.q,” .



‘This distance may be reduced for 1ower‘510pgf .
-heights, e.g., 10 ft for 10-ft high'. slope‘s,l-'
7 but generally ndt;clbser'than 5ft frqﬁ the

' top of any slope.

‘6.__Construction of retaining walls on slopes A. 

should generally be avoided.

t f7; ?Good.surface drainage away from the-foundacion;‘;.:f
_of structures should be.maintained and the:
site shouid be graded at:a1i'tiﬁegﬁgg;prevent:“

the ponding of water.

‘Roadway

'; In general, a rough estimate of the roadway pévemenﬁ thickness .

i’): for the lighﬁ residential traffic anticipated is as follows:

1. . Wearing course - 2-in. asphaltic'concrete. o
2. Base course - 6-in. base course over a

- prepared subgrade.

-   Provision$ shpuld be ﬁAde in the'contfact'dbcﬁments to allow :f
"‘. er local adjustmenfs regarding subbase requirements in the’,‘
 ?ffie1d in accordance with the design standards of the City'énd:,t:
f?vcéunty of»ngolulur ‘In:fi1l areas, the use of select sqilsf
"l';x.wi;hinvthé ﬁopﬂZ‘to 3 ftvof';he>sﬁbgrade may:reduce;théi@v

. thickness Or,eliﬁinate the need for the_suﬁbase7coursev?';; 




. ‘The subgrade shpuid\be compacted and shapgd’to dréin.- Tb‘vt
'avoid the'popding of watef aﬁd softening of the suﬁgrade at.'
vlbw poiﬂts; Wegp‘holes shouid-be'placed atlsubgrade ievéls

thru the walls of the catch basins which are plaéed in these |

.. low areas. "

Utilities
Utilities should be placed.after the fills are constru;tédrf‘
| Utility lines should be designed with flexible joints, . -

~ particularly where lines are connected to structures.

* Unforeseen Conditions

. Unforeseen or undetected conditions such as soft spots and -

'57,_ abandoned utilities may occur in 10calized areasvand will "

- hhve‘tojbe'adjustéd andvcorrected:in the'fiéld'as théy*a:e:;: .

. detected.. .




PROPOSED SPECIFICATION FOR EARTHWORK f}s*

WAIPAHU ESTATES UNIT 3-2*

General Description

This item shall consist of clearing and grubbing, preparing of
" land to be filled, excavating and filling of the land, spreading,
;icompacting and testing of the £ill, and subsidiary work necessary for

'rf_grading the site.

:.Clearing; Grubbing and Preparing Areas to be Filled
o Vegetation‘and rubbish shall be removed and disposed of, leaving
" the diSturbed area with a neat,-debris-free appearance.

Vegetable matter shall be removed from the surface upon which £ill
is‘to be placed. Topsoil,and stockpiledeOils‘shall be (1) stripped to
stiff natural ground or,(Z) scarified and recompacted before the'placementb
~ of fills. Loose surface soils encountered:at tinishbgrade shall be’

', scarified and‘recompacted. | |
The bottom and sides of irrigation ditches shall be stripped down to

stiff natural ground or scarified and recompacted before the placement of

‘. fills.

Cane haul roads shall.be.Scarified and'recompactedftosmatch‘the' E

- density of the surrounding soil:

. Materials

_ Fill_naterial shall'consist.of selected on-sitensoils or approved
borrow soils. ‘The soils shall contain no more thanja,trace of organic
-and deleterious matter. | o

. Borrow soils shall be'select soils generally less than 3-in. maximum

o 'size, with more than 30% fines and a plasticity index generally less than 20. _~“




®

Fiil material placed in the top 2 ft of fills shall contain less

| .than BOZ'gravel.

l Placing, Spreading and Compacting Fill Material

‘passes to obtain the desired density.. '

‘The selected fill material shall be placed in level 1ayefs which,

when compacted,'shall not" exceed. 6 inches. Each layer'shall be spread

'evenly and -thoroughly blade-mixed during the spreading to insure uniformity‘

of material and water content within each layer. .

Rocks or cobbles shall not be.allowed to nest and voids between

" rocks shall be carefully filledhand compacted with small stones or earth.

When the water content of the fill material is well below the

'optimum for compacting purposes, water shall be added until the water

content assures a thorough bonding during the compacting process.

When the water content of the material is well above the optimum

: for compacting purposes, the fill 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
be compacted to 90% of maximum density in accordance with AASHO Test No.
T-180~57 or other comparable density tests. Compaction shall be with
sheepsfoot rollers, multiple-wheel pneumatic-tired rollers or other

acceptable rollers which shall be able to compact'the fill to the

'specified,density. Rolling shall be. accomplished while the fill material

is at the.speCified‘water content. The’ rolling of each layer shall be

continuous over its entire area and the roller shall make sufficient :




Field density tests shall be made to get an indication of the

- fcompaction of the fill. Where sheepsfoot rollers are used, the soil

may 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 density of

" ‘any layer of fill or portion thereof'is below the required 90% density,
. that layer or portion shall be reworked‘until the>required'density‘has‘v7

‘been obtained.

The fill operation shall be continued in 6-in: compacted layers,

as specified above, until the fill has been brought to the finished slopes

and grades as shown on the accepted plans.

Excavation

Suitable material from excavation shall be -used in the fill and -

unsuitable material from. excavation shall be disposed of.

. Unforeseen Conditions

If unforeseen or undetected critical soil conditions such as soft

" spots or seepage‘waterlate encountered during. the.field operations,

: R cortective measures_shall\be made in: the field as.they are detected. .

Rainy Weather

Fill material shall. mnot be placed; spread or.rolled during unfavorable .

weather cdnditidns.' When the work is interrupted by heavy rain, fill

'-*fﬁ:"operations shall not be resumed until field tests indicate that the water

‘content and density are as previously specified.l,
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‘ j SR o o BORING LOGS

' The stratification lines shown on each of the boring logs represent -
- the approximate boundary between soil types and the transition may
. be gradual.

- Symbols

" Symbols used generally are in accordance with the Unified Soil
,f01assification System. ' .

. .Where a parenthe31s "(MH)" is used the soil sample was classified
. by visual obsetvation of the sample recovered.

: Where no- parenthesis "MH" is used; _the soil sample was classified
-_from either the Atterberg limit.or sieve analysis test results.
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WALTER LUM ASSOCIATES, INC.

PROJECT
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. DESCRIPTION - _ﬁ* " " pEtove. RoW T DECOM, €OUCTDRIMP. ROOC T

. ATTERBERG LIMITS

" Dilatancy. -

EXPANSION AND CBR TESTS @ . = |

S \VAIFAHU EsTATes UMy 3 Q

TABLE_ I.A - SUMMARY OF LABORA’I‘ORY TEST RESULTS

BORING NO. I N

SAMPLE NO. .- Ve T ' - < B
DEPTH BELOW SURFACE Lok RFACE 1o -4 one'-ns
: RT,%AVT’WWT)WH BROWN . “BROWN g AN

, COCANEY SWT T CLANEY ST T G ey GIVT B
TOW]TRAES OF 77T W[TRALES OF 7 \W[TRACES OF o

z CORMAL

GRAIN-SIZE ANALYSIS
. (% Passing) -
" 'Sieve

1" S

4

##10

{#20
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#100 -
© #200.

- Air Dried or Natural Lo s T NATURAL.  NATURAL - NATURML

Liquid Limit - . -+ oo AL 0 B0 _ G- '
~ Plastic Limit i a6 o % - 40
“Plasticity Index S T 12 g Ut I X |

Temick . QUICK ' SLOW-MED.
©_GUGHT-MED. _&LiehT -~ MEDIUM
_SLIGHT-MED. suc»m‘ MED su(aHT—MEo

‘Toughness:
Dry Strength

UNIFIED SOIL CLASSIFICATION :

ML-CL MLM\«\ :"_ MR
294

APPARENT SPECIFIC GRAVITY :

* (Surcharge-51 P.S.F.) - . - .

Molding Moisture, % ' 7 1910

Molding Dry Demsity, P.C.F. -~ '~ __\0\.G

Swell upon saturation, ¥ ~° .~ __ o0& - T
CBR at 0.1" Pemetration .~ . g T ' o

MOISTURE—DENSITY RELATIONS OF sost
(AASHO T-180-57 Method _ ). A

" Dry to Wet or Wet to Dry __"DQ{TO WET
. Max. Dry Demsity (P.C. F ) 1025

Optimum Moisture (Z) ;. 2%

REMARKS :

 WALTER LUM ASSOCIATES, INC.

. CIVIl, STRUCTURAL, SOILS ENGINEERS
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DEPTH BELOW SURFACE ‘

 DESCRIPTION ’_i et T IRoOTS

' APPARENT SPECIFIC GRAVITY -

"Date

WMF’A\AU ESTATE‘?» UN\T -

TABLE 1.B_

BORING NO. i

- SUMMARY OF LABORATORY TEST RESULTS

SAMPLE NO. C.
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(AASHO T-180-57 Method - ) S
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. PLASTICITY

- 20p—
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'MOISTURE-—DENSITY CURVE (AASHO T-180- -57, METHOD_A) |

PROJECT* WAIPALU ESTATES UNIT D-2 . T
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CBR TEST - .
" PROJECT+ \NA\PA\—\U eswwes umw %2 s
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: wmmuu EeTATES - UN\T ». =
TABLE 1A A - sumx OF LABORATORY .TEST RESULTS
“BORING NO. - 4 & b
- SAMPLE NO. B[ - IR
. DEPTH BELOW SURFACE /.. | QURFACE
S ‘ R W'Reéo\'s"'n'—“wfr .
N . BROWN 7T
1 vD'ESCRIPTION B - SNWTY. CLAY
‘.‘GRAIN-:SVIZ.E. ANALYSIIS
(Z Passing)
- Sieve % :
ELI : {00
/" 100
- 4 qqq
- #10 . [ : 94.G
#20 ORI S 6.6
#40 . o e Q.2
#100 o A - G2
#200 N L 4%.9_
'ATTERBERG LIMITS S K ' Z .
- Air Dried or Natura " NATURAL Y NATURAL NATURAL .
"Liquid Limit M 71 B 41
Plastic Limit .15
~ Plasticity Index - e 9\ \D R
Dilatancy L auiek. / \au\a( e MEOlUM
Toughness . - MERIUM/  gui6Wt MEDIWUM
Dry Strength | - ELIGHT- MED. WMAT-MED S " MEDIUM
UNIFIED SOIL CLASSIFICATION -_ ,..ML‘ Lo \mu ML-cu
 APPARENT SPECIFIC GRAVI&'Y 3 ' 242
EXPANSION AND CBR TESTS - :
' (Surcharge-51 P.S.F.) :
. Molding Moisture, % - 5 12.2
'Molding Dry Density, P.C. F. L o/o S 102.&
Swell upon saturation, ¥ = /Lo . 0.5
CBR at 0.1" Penetration St 'Z 0 1%2.%
'.'MOISTURE-DENSITY RELATIONS OF son.s .
- (AASHO T-180-57 Method__) .- A i A
. 'Dry to Wet or Wet to Dry 78 1o WET " _ PRy To WeT
Max. Dry Density (P.C. F')»' . \0\.5 R 10?9/&‘
Optimum Moisture (Z) Y- I - 1%9
R " WALTER LUM ASSOCIATES, INC. |
- CIVIL, STRUCTURAL, SOILS ENGINEERS




\NA\PAHU E‘:TATE/: UNLT ?7 l

TABLE I b - SUMMARY OF LABORATORY TEST RESULTS |

BORING NO.

. SAMPLE NO.

DEPTH BELOW VSU\'RFACE

“'DESCRIPTION

GRAIN-SIZE ANALYSIS
(Z Passing)
- Sieve
1" S

1/2u

Tt

410,

#20

- #H40

#100

#200

‘ ATTERBERG LIMITS A
Air Dried or Natural

NATuRAL NATURAL

© Liquid Limit . .. .. 4 4q _
Plastic Limit. = =% %5 %
Plasticity Index "~ *. A\ Al

" Dilatancy ‘. : oW - MED . MEDLUM

SLIGRT — MEDWUM

‘Toughness

. Dry Strength . SUGHT-MED. - MED\UM "

AUNIFIED SOIL CLASSIFICATION ML My

' ABPARENT SPECIFIC GRAVITYfi.

EXPANSION AND CBR TESTS
- (Surcharge-51 P.S.F.)
" Molding Moisture, %

Molding Dry Density, P.C.F. .. - .|

‘Swell upon saturation, % - : - T —

CBR at 0.1" Penetration

:fMOISTURE—DENSITY RELATIONS OF SOILS"*_
(AASHO T-180-57 Method __ ) *" .. -

‘Dry to Wet or Wet to Dry .

 Max. Dry Density (P.C. Fs )

L ptimum Moisture (%) PO

: REMARKS':

WAI.TER LUM ASSOCIATES, INC.

. CIVIL, STRUCTURAL, SOILS ENGINEERS
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5':7.MOISTURE—DENSITY GURVE (AASHO T-IBO -57, METHOD 4)
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R e UL WALTER LUM ASSOCIATES, INC.
" CIVIL, STRUCTURAL, SOILS ENGINEERS
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LOAD (PSI)

. TEST RESULTS:

~ - MOLDING MOISTURE, %. __2%%

. -MOLDING DRY DENSITY, P.C.F_\9%.®
- CBR@ O." PENETRATION N
L Dlws N e S

PROJECT'-':,A_'f‘:;f_‘ft.“‘ \NA\PAHU EbTATE‘) UN\T > 1
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GENERAL TESTING METHODS

EX?LORATORY BORINGS AND SAMPLING

h_Method for soil investigation and sampling L
by auger borings (Tentative)

Method for: thin wall tube sampling of
soils (Tentative)

f Method for penetration test and Splitf_7
- barrel sampling of soils '(Tentative)

i"li LABORATORY TESTING

' Grading Analysis

" Sieve analysis of fine and coarse
. aggregates :

:AmOunt of material finer than . °
‘No. 200 sieve in aggregate

- Atterberg Limits

P

Determining the liquid limit of soils
.. Modified as follows: Substitute

. Casagrande grooving tool. Tests.
.conducted from natural moisture -
- content unless noted otherwises: - -

1 Deﬁermining the plastie limit of soils '~ -

Calculating the plasticlty index of -
soils .

:?'Specific Gravity

Specific gravity of s01ls

g Expansion and CBR Tests -

Expansion test and California Bearing
Ratio (CBR)

_‘ Compaction Test

 Moisture-Density relationsroflsoilsw
using a 10# rammer and an 18" drop

E.Unified Soil Classificatlon

 ASTM Designation: D 1452-63T . -
‘. ASTM Designation: D 1587-63T . -

v“nf}ASfM Designation:~D 1586-64T”'

nv,f AASHO_Designation: T 27-60 -

'ﬁ; AASHO Designation: T 11-60»5..

'5?iAAsﬂoune§ignation: T 89-60

. i AASHO Designation: T 90-56

/f{if AASHQ'Designation:_T 91-54 ¢

Y. AASHO Designation: T 100-60 -
Modified as follows: 500 ML Bycnometer . .'°' . -

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

- AASHO Designation: T 180-57

- Designation E-3 from "Earth

" Manual" by the United States .
- Department of the Interior -
g; Bureau of Reclamation '



' GENERAL TESTING METHODS

Consolidation Test * - . . : - .. . . .~ Chapter IX
o B ST T 1. "3oil Testing for Engineers'
by T, William Lambe ' o
-+ The Massachusetts Institute
..fof Technology ‘ ‘

;-

Laboratorv Shear Test:,’j

Laboratory shear test using .},7310 1.1‘ 5"’i,Br0churé;by Soiltest, Imc.
the Torvane f' Jengl e R e T R IPEE




" LIMITATIONS -

' In general, soil formations are commonly erratic and farély uniform or . -

15'7‘~T§;;‘. regular., The boring logs indicate the approximate subsurface soil

1' ¢onditi§ns>énco§ntered only at the drill holes where the borings were

u'made.at the times designated on the iogs and may'not:fepresent conditions
j'5<at other locations or'atioﬁher dates. Soil coﬁdttiéhs‘énd wat;r levels .
A: may change with the:bassagé of timgiand construction mgthodsibr impfovef'

' . ments at the site.

': During construction, should subsﬁfface ;ondifions much‘different from -
" those in the borings be obSefﬁéd, enCOﬁntéred; or_dthefwise‘indigﬁted,
Tm‘3: wé sﬁould Be advised 1mmedigté1§ to feviéW'or reconsider our recommendations -
}‘;in light ofvthé'new developments.. | . | | . |
,ourvprofessiéﬁal'sefvicescwérg pérformed, findings obﬁéined and
ﬁ5.ﬁr§pomﬁendafions pfeﬁaréd_#n ;écordanée_ﬁithiéénerél1y §cceptéd eﬁginéeting

“pragtices..'This w@rg;ﬁtjfisfin Lieﬁ of éxlgpthet‘waftantieszexpreSsed

”:5or'iﬁpliédi*ftﬁjf:;'
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