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Smoﬂils a.r;.dA F'ounda.ti.on Engineering Ge‘ology
1553 Colburn Street, Suite 203 o  Honolulu, Hawaii 96817 o  (808) 841-5064
- December 13, 1972
 W. 0. 436-00

Brian Gray"&_Aseociates

- 116 South King Street, Room 508

-~ Honolulu, Hawaii 96813 '

”2¥Attent10n:. Mf. Brian}Grey o

- Subject: }”'Pre11m1nary 80115 & Geology . Investlgatlon
L 3 Puu Alii Residential PUD . .

. Heeia, Oahu, Hawaii -
© Tax Map Key: 4-6-02

| {f*Gentlemen{-

'”7LSubm1tted herein are the results of our preliminary soils and
Ehbigeology 1nvest1gat10n of the'proposed Puu Alii Development site

L as requested and authorized by your company (November 30,'1972,
A;liW- 0. 436-00).  This report summarizes our work and presents
"f;our prellmlnary general recommegdatlons for determlnlng the
fi,fea51b111ty andlfor planning the project's site development.
'More'detaiiedfinvestigatieh is recommended prior to construction
*ef;when more detailed‘development plans'are prepared- Items need-
“gf1ng add1t10na1 1nvest1gat10ns are, de11neated 1n the Tecommen- . ﬁi,“

"”feﬂdatlons of thlS report..AJ
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'SITE DESCRIPTION

ﬂ:The approx1mater 23 acre site is located adjacent to Lilipuna
'V_hRoad, and ‘to the rear of the Safeway and Long's Drug Stores 1n..1f7
- 1Hee1a,,0ahu,'Hawa11.‘ The property generally slopes towards |
E]fLilipuna Road and KamehanehavHighway._:Theftop of the ridge,

“forming a portion of the property, has been excavated, result-
'?linQVin'a snrface:depreSSion. Further cutting of the r1dge top

""flh'ls p1anned to provide - f111 for ex1st1ng low areas.

'-The presently unexcavated area.is sparsely vegetated w1th

ornamental banana, plne, guava, plum, mango and other trees

Open grassed areas are also present on the hillside portlons

:ftfaof the property

 ‘Piles of trash consisting of logs, tin cans, tin roofing sheets,

bottles, re1nforc1ng rods and other debrls were located in the

'fﬂ*lower portlons of the. property and have been noted on the map, v

"‘,1ncluded w1th this report as Plate 1.

PROPOSEDsDEVELOPMENT -

'77'Accord1ng to the plot plan supplled by Brlan Gray and Assoc1ates,']

'_Vthe proposed development Wlll con51st of 588 un1ts 1n two,

N

- GEOLABS-HAWALI,INC. =
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three, and four story structures. Considerable grading and

‘“eretalnlng wall constructlon w111 be requlred to prov1de 1eve1.-"

'fpads for constructlon.-

FIELD EXPLORATION

. . Five test pits were excavated with a backhoe, in the lowlying
swampy area in the western portion of the site. The logs of -
"~‘the test p1ts are presented on Table A, Appendlx A Bulk -

= samples were- taken of the maJor soil types.

lvh Four'borings (15' to 20! deep) were drilled with a B-40,
jjf_truck mounted dr111 r1g ut111z1ng a 9- 1nch dlameter, hollow 3

‘:stem fllght auger.

© In all_borings; Standard_Penetration Tests were taken at se-
hf,j1ected‘debthhinterra1s, The'StandardaPenetration Test con-
'e‘sists of-driving a 2-inch 0.D. split spoon sampler-lSyinches ;,r
uf“with_a‘140—pound_hammer free-falling axdistance‘Of,SO inches.
d:tﬁThe}number'ef‘hlows required to drive the sampler the last

| 12-inches is termed the‘"Standard PenetrationeResistance"'(N)
‘and is an approxlmate measure of the relative den51ty or
‘a:icon51stency of a 5011 - These re515tance values are plotted

'”rfon the bor1ng 1ogs.i Samples obtalned were v1sua11y

7 GEOLABS-HAWAII,INC.
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'.if”haVe»been”plottedzenfthe‘map and are réported,herein.de'“‘, e

j:;ﬁGeologx o

"ffooLiowed, respltingwin'the deposition of mottied,nbrown;d;

"*f;lCIeYeyfeilts.anddvery'weathered ba§a1t boulders ("Older

'?a;yfdd ‘Page 4
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‘r

'Vifc1a551f1ed 1n the f1e1d and - representatlve materlal was placed33f?,‘{.{'
ﬁr.ln air- tlght contalners and returned to our laboratory for
Tf..1nspect10n and testing. In addltlon, undlsturbed ring samplesj;'“

;were obtalned for the selective laboratory testlng 1nc1uded ‘

e._w1th this report as Appendlx B.

'“:f{rThe test pit‘and boreholeeinformatiOn were’supplemented by -

.+ geologic rec¢onnaissance. The results of the reconnaissance

. SUBSURFACE CONDITIONS ~ = . = = R

' During the late Tertiary Period, Koolau Volcanic series ?
Tf*basaits-chered the Pohakea Peninsula.7 These basalts were ;
' subsequently injected by basalt dikes. 5

‘A prolonged period of weathering,ferOSion and deposition_fg'vj ]
. . . . i : - i

li[Alluvium")'disconfermably over the?Koolau‘basalts.

LAvPost Plelstocene (Recent) Perlod of sub troplcal weather-

%1ng, er051on and_dep051t10n has resulted 1n the formatlon

' GEOLABS-HAWAILINC.
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*ﬁfﬁiof‘a'reSidual weathering crust (red clayey silts) over the
‘;basalts and transported alluvium (1oose1y consolldated) in

»Wfthe 1ower portlon of the property.
o Seils

'_fprhe:ohsite-sdils:consist»of'the following general types:

FillgTrasthiles: The lower portions of the property

" contain considerableﬁamounts of'uncompacted fill, wood,

ﬁ!glass, paper, t1n cans, sheet metal, and p1pes in piles

,pﬁﬁ,‘f-(see map - Plate 1)

'.fm

e ;."fz')'

1Bt0wn SILT (Older_Alluviﬁm): Red, yellow_ahd predom-

' inantly brown, very stiff, silts found on the lower .

ﬁpred clayéy silt to silty CLAY, covering the hilltop

H‘ftf slopes of the hillside.

Red Clayey SILT to silty CLAY:  Very stiff to hard,

N portlon of the property to depths of at least 21.5

| f.f'feet (Borlng No. 4)

g:Very Lone, Vgty.W¢t, Clay and Silty Clay with sand

'“apd graﬁei:; Thése materials exist in the .lower .

7 GEOLABS-HAWAII,INC. . .



“Vf3'1) ‘Cleeriqg;end Grubbing

_Page 6
W. 0. 436-00

portlon of the property adJacent to L111puna Road

(Test P1t No. 5)’

PRELIMINARY'CONCLUSIONS“AND RBCOMMENDATIONS

:'i<“Based upon the results of the field 1nvest1gat10n, laboratoryv
'l,testlng and englneerlng analyses, the following prellmlnary

.ﬁconc1u51ons and recommendations are presented.vn

- A Gemeral o

"]f;;fThe subsurface conditions encountered during the investi-

gat1on indicate that development of the property by means
‘ of cuts and flllS 15 fea51b1e from a geology and 50115
'»n;englneerlng standpo1nt prOV1ded that the recommendat1ons

‘“1g1ven below are followed

 B. Grading

t”'All,deleterious mqtefial,‘i.e. vegetation topsoil,
' trash, etc., should‘be removedlfrom borrow and fill

"’areas and wasted from the 31te.i This must include

the 51zeable old flll and trash p11es encountered 1n |

GEOLABS-HAWAIIL,INC. .

- December 13, 1972 :jff:ljr:m:
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“;-the western-and'southern portions of the site and in-

)

_ dicatéd;dn.Platerl.,

)

Preparation

Prior to placement -of compacted fill in the flat, low{"

"f_lYing western and,southern portions of the site, it

‘V{will also be necessary to remove all unsatisfactory

“ff w\soft, wet swampy material. In this area, investigated

71{;'withfa backhoe, test pits indicated that the depth of

this unsatisfadtory material is at least 5 feet deep

" . in certain areas. When more definite plans are devel-

"Tioped, this area:Should be further investigated to

determine actual limits and depths of removal. The

'ﬁheXCaVated natural materials should be approved by the

. soils engineer prior to recompaction as structural

.~ 'fill. Materials of high organic content should not

- be used.

qucal“sbft spots encountered anywhere on the site, in
~.areas to receive fill, should be removed and replaced
7withhCQmpacted,structural fill;f 0ur‘genefal'specifi- i

‘cations for fill placements, compaction and supervision .

jff[j;GEoLAas?ﬂAwA;ulch  -
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’*fgare_COntained_in the grading specifications, included

:'2'For preliminary planning‘purposes, cut and fill slopes

. Page 8 -
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"f?'with-thissreport aszppendix C. .Recommended construc-;_
f;tlon procedures for f111 above cut slope and f111
‘““f above natural slope are 1nc1uded as Plates GS 2 and

;Gss

‘f'should not be de51gned steeper than 2 : 1. It is

‘l*_ﬂ»recommended that additional spec1f1c subsurface borlng

;-pdata be obtained from large proposed cut and f111 areas

"tho determlne the overall stability of these slopes at

":Qf‘planned slope gradlents This data-should be obtained

vfaln conJunctlon with a de51gn 1eve1 1nvest1gatlon and

' 5:fgrad1ng plan rev1ew of the proyect prlor to construc-

“tion. -

?fCompactioh_of.aﬁyifiil slopes should be performed
:al-i}progressirely after each three-foot increment of f£ill
__has been placed by backrolling w1th the compaction

:fequlpment, or should be overbullt and subsequently cut

7pback to the compacted core.

““ff@chtgeseﬂAwAltho;f?j
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o Slopes higher than‘ls feet in vertical height should

‘1;_f¢ontain_6'feet'(minimum) wide benches every 15 feet of

Tvertical height. . All slopes should be planted imme- .

'~ - diately after construction to minimize erosion.

- Provisions for site drainage, both during and after

-;constructlon, must be considered. If sprlngs are

S encountered dur1ng excavatlon, subdralns may be requ1red

‘:S)rllnspection and Testing

”fInspeetion and testingvduring-grading'should be per-
-'formed under the supervision of a soils englneer to

ensure that the recommendatlons are followed

, eRetaininggwells f{if planned)’

’wf_ffAhy unSureharged basement and retaining walls less than 10

.'5fffeet high should be de51gned for an equivalent fluid

‘h*'pressure of 35 pounds per cublc foot, prov1ded only moder-

:3ate compactlon of backflll is requ1red If a hlgh degreer

'.;VOf backf111 compactlon is requlred or the walls cannot

"’;ty1e1d even sllghtly, antequlvalent f1u1d pressure of 60

7 GEOLABS-HAWAILINC. -
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;[;pouhdslper.cubit'fpot should be used.

-;Surcharges'due to adjacent footings, hydrostatic pressure,

onstructlon equlpment, slopes, etc. must be added to the

"ﬂabove values.r‘."

':fg;DQKQFoundétieﬁsﬁ

“Retalnlng walls’ greater than 10 feet high should be eval-

| ;uated on an 1nd1v1dua1 basis durlng the design level phase

of the 1nvest1gatron to determine the earth pressure

: distribution."The recommended'analyses should be performed
:f%after f1nal gradlng plans are completed and more detailed

fflnformatlon concernlng the walls is avallable.

.-;Spreadjor‘continubus fdotings on cut and fill areas, acceptﬁJ'
"ably prepared, can be utilized. ReCOmmended bearing values,
footing depths and re1nforcement will be included in the

"Vﬂ; design level foundatlon report when more def1n1te devel-

l,~opment plans are auallable. Preliminary data.lndlcates

4 ,_that_theﬁon51tepqater1als,arejmoderatelyﬁexpansiVe,i

7 GEOLABS-HAWAII,INC:



’- \- - : ’ A) - 4 k N " ° :

:f }ﬂVery truly Yeurs;
J‘GEOLABS -HAWAILI,

e

L : L. W.e 0. 436-00
December 13, 1972

-.‘

‘“”The opportunity to be of service 1s appreciated.’ If'you'have
- any questlons, please call.. : ; T T v

- Brooks D. Anderson Ir ' :;3
Geologlst ' . o .

 ‘John J. Heneghan, P. E."

BDA/JJH hilg

o ;7x¢:'.g(2)f_Addréésee ,

(1) Mike McCormick Realty
. Attn: Mr, Duncan MacNaughton = . s

S~ 7

GEOLABS-HAWAILINC.
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.USC

$OIL DESCRIPTION ..

Depth
(feet)

Surface Etevation

STANDARD
PENETRATION RESISTANCE
(140 1b. weight, 30" drop)
‘ @ Blows per foot
10 30 50

Dry Density
(pet)

1

FILL red brown mottled boulder, S|

L Toots, wood, glass, cerdmics

FILL Stlff brown 511ty clay with | 5T

o _ 10 1
 Stiff black weathered basalt o

— s

”Endb'or.inga‘t 13'_ ’r_ls

Boring Completed 12-6-72

[ |54

b2 Lo

:‘2
-
0, .

clayey 511t hard o , -

. »H HH‘_

LEGEND. |
2.0" OD split-spoon somple . . Impervious seal

25"0.0 ring sample 2. Water leval
Core sample : o é - Piezometer tip -

Sampie not recovered R Sampier pushed

Liquid limit ——\usc1 Umﬁed Soil

- Natural water content—q__‘ CIcaarﬁeohon :

Plozhc llm“______J

o . 30 . V50.
@ % Wuter COntent
 Puu Alii Re51dent1a1 PUD .

LOG OF BORING NO. 1

"W. 0. 436 DECEMBER 1972
‘GEOL ABS-HAWAIL, INC
SOIL MECHANICS 8 FOUNDATION ENGINEERS

peoT e
JUR SeE



" $OIL. DESCRIPTION .

Surface Eflavation

Depth
(foet)

STANDARD -
PENETRATION RESISTANCE
{140 1b. weight, 30" drop)

& Blows per foot

Ory Density |
(pct)

mottled 511ty clay

' Hard dark red to multlcolored

-

Hard, dark brown to multi-

0 L

colored ‘mottled silt (older b -

Allm?)r v

| End bormg at 12'

Bormg Completed 12 6 7z |

10 20 50

—

" =——] Samples

1(79.8 |,

T
I

;4

®

LEGEND

20"00 spm-spoon somple A
2.5"0.07 ring ‘'sample . VA

"Core sample T é

Sample not recovered. -

" Liquid limit ——\Ui,

Natural water content } 2 l

‘Impervious seal

. Puu A111 Residential Pud

Water leval -
Fiezome?or tip
Sampler pushed
Unitied Soil
Classification

0 30 50
% Wafer Content

LOG 'OF BORING NO. 2
“W. 0. 436 DECEMBER 1972

GEOL ABS-HAWAIL, INC -
SOIL “ECHANICS 8 FOUNDATION ENGINEERS

oL



-USC

SOIL DESCRIPTION

Surface Elevation

Depth
(f1eet)

STANDARD

(140 ib. weight, 30" drap)
_ & Biows per foot
10 30 50

}1Ory Density
(pcf)

PENETRATION RESISTANCE

et

——

Very Stiff to hard, dark brown
clay,{(older Alluvium)

to multicolored, mottled, silty

" Borings Completed 12-6-72

Refusal on fock"may be ‘boulder,
{moved off hole and redrllled to

"j same depth - H10

Fis

>

| ——— Somplai ]

—
N
@

1 | 66.9

L |@
SO I h\\\V'_
. | \$\V

N

.20 OD split- spoon tomple '.

»nﬂ A H

LEGEND.

2.5"0.0 ring sample » v E
Core sample o é
Sample not recovered - - S
Liquid limit ————\1
Natural water content—— ¥

i &—

[tﬁper‘vious seal
Water level
Piezomeater tip

_S'umpler pushed.
USC Unified Soil
Classification

T 30 50
' % Water Content

Puu Alii Residential PUD

' LOG OF BORING NO. 3

“W. 0. 436

'DECEMBER 1972

GEOL ABS-HAWAII, INC

SOIL MECHANICS 8 FOUNDATION ENGINEERS

Plashc hmn___.__a e
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«USC

" SOIL DESCRIPTION.

Surface Eflevation

Depth
(fget)

|| Pry Density
(pct)

10 30

STANDARD .
PENETRATION RESISTANCE
(140 tb. weight, 30" drop)

G Bilows per foot

<1¢]

¥

‘Hard red silty clay .

s

——

+

Very Stlff to stlff red
_mottled clay (weathered
basalt) T -

End boring at 21.5 feet: ..

Boring Completed 12-6-72°

| —— Samples

. 10 e
.15 + -
t20 4

L 25 de l'.‘ B ',

T 1T ]

1] 69.5

V/

' :NHH'

.Core sample B S é
_Snmplenot recovered . R

Liquid limit ——N
© " Natural water contentm__‘

LEGEND.
2.0' OD split-spoon sample
2.5"0.0. ring sample - 2

. Plurmc hrmt—___a

impervious seal

‘Watar level
- Piezometer tip

Sampler pushed
Unified Soil .
CIosauﬁeahon

10 . 30

@ % Woter Content

"'Puu A111 Residential PUD
LOG OF BORING NO. 4

“W. 0. 436 DECEMBER 1972

- GEOL ABS-HAWAII, INC
SOIL MECHANICS a FOUNDATION ENGINEERS

S0
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Test Pit .

_Number "jHEDepth

- TABLE A

Test Pit Logs .

Soil Description

Stiff, brown clayey SILT (CH-MH)

Soft to stiff, gray mottled clay (CH)

7 S1ightly weathered to weathered
.~ basalt boulders '

. (Fill) Reddish yellow, Stlff mottled

silt (MH)

':;;'(Flll) Brown, stlff, 511ty clay with
- .boulders (CL)

 :'_(F11l) Boulders, with yellow-brown .

"-clayey silt matrlx

A?‘S,(Flll) Stiff, red brown 511t (MH)
‘with trash, glass, iron and wood

bi»(Flll) Boulders w1th brown, clayey

silt matrix (MH- CH) w1th paper wood

:i'?,fand glass
:;ffmeoulders with yellow brown clayey
§f1511t matrix - v
e Red, 'stiff 'clayey Silt (MH‘CH)
 1 Stiff to hard yellow silt (MH) with
- boulders | :
' Soft Ted clay. (CH) -
" Very soft, brownish red, silty clay

C(eL) with cobbles. Water seepage
”fy_estlmated gpm.;t, 'u S E

GEOLABS-HAWAILINC.
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R 'LABORATORY TESTING

a“

‘*f“The 1aboratory testlng program was developed to establish the
f:n;englneerlng properties of the soils and rocks encountered at

75f}the project site.

. Classification Tests

:ﬂ;the‘borings were brought to our 1aborat0ry where they were:'p
59»vi$ua11y;rec1assified to confirm or modify the~£ie1d~c1assi~ﬁ5"

g*fieatidn7prior to finalizing the Logs of Borings.

b)) Water Content Determlnatlons. In addition to visual.

jc13551f1cat10n, typlcal samples were tested for natural. ”
'*gf”water content as an-ald in so0il classification and'ln
ﬁf’evaluatingfsoilrproperties. The water ‘content values. are'

*fg{;ﬂibased upon the dry we1ght of the soil.

;"fffc) Atterberg L1m1ts. Atterberg’limit tests Were‘performed

'"ﬁ7i_on seiected clay and silt samples obtalned from the borlngs

ffufor the purposes of,identification'and correlation ofasoils.

: Standard procedures (ASTM D 424 for the plastlc limit and

;lASTM D 423 for the 11qu1d 11m1t) were used 1n the performance

fﬁ-of ‘these tests. ,-f«‘”

’ f‘d) Graln Slze Ana1y51s.p Sleve analy51s ‘Were performed on

;af*?ffgranular 50115 1For flne gralned 50115vﬁ»he hydrometer

GEOLABS-HAWALI,INC

;dsd) fViSuaI;CIasSification. All soil samples obtained from:-ff .



. test was performed to determine the dlstrlbutlon of the
. graln 51zes beyond the No. 200 sieve,
2. Shear Strength Tests, B

. a)‘ Unconflned Compre551on Tests. Intact core and split-

_spoon 5011 samples which apparently exhlblted high plast1c1ty -

. were tested for unconflned strength. Length to diameter

S ratio-of 2 was maintained throughout the tests to avoid
. scatter of test results and to fac111tate evaluatlon of .

0 shear strength values for de51gn purposes.

L h) Direct”Shear'Test.‘ In‘general soil samples were tested = ¥

a'l forvshear strength using a 2. 41 I.D. “direct shear box. - Each ‘

.. set consisted of at least two tests, each test run under

“'f;“f}differentznormal loads. .The results are plotted as Normal
,*;B;Stfess vs Shear Strength with a.fa11ure envelope drawn to

- “.determine values of cohesion'(c)'and angle of frictional

 resistance (g).

fﬁﬁC)v Consolidation Tests. Consolidation»tests were performed
'3on selected "undlsturbed" r1ng samples of the compre551ble
- soils to prov1de ba51c data for maklng settlement calculations,

fhPorous stones were placed on the top and bottom of the samples

"‘,}{ﬁto allow dralnage. ‘Vertical loads .were applled in 1ncrements

0 with each load 1ncrement belng allowed to consolldate prior .

f'fto addlng ‘the next 1ncrement. Measurements of the time and

”7fconsolldat10n were obtalned durlng each load 1ncrement and

?GEOLABS HAWAH mc.



"trebound‘was.measured”during the unloading'portion.’ Consoli-

Q‘x

n‘nversus applied loads.ae

fd' d) Swell Tests.,:The ring sample was placed between porous

."‘vstones and a 100 psf load was applied to ‘the sample for a

1ffisamp1e helghts is the amount of swell 'which is expressed as

*fﬂUa percentage of the ;nltlal_helght of the sample.

' “:;;e)- Maximum Density Test. Samples of soil are compacted in

'ﬁ{3to determlne the relatlonshlp between moisture content and

jf;denszty of the 5011.- At least three tr1a1 p01nts at dlfferent.f:

"‘-m01sture content are. Tun to determine the maxlmum density

"'“and optlmum mozsture content.

ne_;ii'.w:Lth ASTH D-1557-70

. 'dation test results are plotted in terms of percent settlement

- 24-hour perlod. The dlfference between the 1n1t1a1 and flnal o

a mold of glven size w1th a 10-pound rammer dropped 18 1nches .

"Theitest~;s,run,1n,accordance5”
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APPENDIX C

Grading Sp‘ec'ificatio'ns.



W. 0. 436-00
GRADING SPECIFICATIONS

PUU ALII RESIDENTIAL PUD
" HEEIA, OAHU, HAWAII

ga;{{anedwork.nnder this section includes:

o ‘ﬁfCIearlng and - grubblng of site ;?

?[ Prefaration of natural ground"‘ | jvfdid. -
:iPreparatlon of fill areas

,;ﬂPlacement and control of f111 operatlonS'
?ffCompactlon equlpment | |

d3;Remova1 and backf111 of underground structures

';?.SuperV151on of earthwork

fSeasonal requlrements
- Clearing =

'All‘aréas”within"COntractllimit‘lines shall be cleared
*fof trash debrls and organlc matter,.and such material

_shall be burned and removed from the 31te.-" ' C o

”“Prepaggtion:of'Netnral Ground

fnIneareasdWhere!the.bottom of footingsnare designed on
"dor'beiow.existing nefnrallground;‘the soils‘ehell be
”‘:E'Qfscafified to a‘depth as determined by the soils engineer
i unt11 the mater1a1 is: free of a11 uneven features and

w shall be precomp! t"d as’ outllned in:

5the follow1ng
'nSectlon #4b‘ e

GEOLABS-HAWAIL Ino



; :-:--;_preparmcsn of Fill Areas

,"55A11 areas upon whlch £i1l is to be placed after clearing,
L“;ﬁ‘as outllned in Sectlon #1 of these specifications, shall
»ff-be scarlfled unt11 free of uneven features to a depth
ﬂﬁ?as determlned by the 50115 englneer, and watered and

f;jcompacted1accord1ng to Section #4 of these specifications.

ePlacement-of'Fillj
a.inMaterialdfor*fiIi 5ha11'consis£ of onsite soils.
"711;,F111 materlal shall be free of. a11 organlc matter

-

.f;rocks.ornlumps.;n excess;of;fourplnches.(4") in”

- diameter., -

5 b,r Comnéétion‘of Fill

o
o .

'aiAfter rhe‘oase‘for-fhe fiil'haa»been prepared as
':7descr1bed above,‘lt shall be brought to the proper
}em01sture content and compacted to not less than
7190 of maximum- den51ty 1n accordance w1th Test

('ASTM D 1557- 70

‘3u¢.;:DeptBﬁOfNFiiig;ﬂ{fﬁ?iﬁ

Fi;lishalifbefpiacedf;nfhoriZOntai};ayer$;Which,

GEOLABS-ITAWAIIL Ino.

”“i,ﬁ and other deleterlous materlaI, and shall not contain



S

.when‘compacted,,will not exceed six inchés 6").

75, Compaction Equipment

% . .
VThe,soils engineer shall determine the type of compacting

- equipment which will attain the specified results in the
\“tmost'efficient manner. Sheepsfoot, vibratory, or pneumaticl'
Tﬁﬁ}"tireirollere may be used in the test section and the equipj
ﬁclf‘ment Wthh produces the specified results in the most |
o expedlent manner as determlned by the soils englneer shall
u,fbe employed by the contractor. The equipment used in roll-
Ah?/h1ng’shall be 1n'good working condition,_fully ballasted,
iiijfand'eelf'cleanlng. 'Fill material placed:in an unsatis-

- factory cOndition'and not within the enclosed specifications
_ehall be-rejected by the eoils engineer and the contractor
. shall rework the f111 placed such that the spec1f1cat10ns

fare followed

Any"undergronndhstructures*such7as‘cessnoole, cisterns,
septic tanks, wells;'pipe lines,detc..shall.be removed
~under the dlrectlon of the soils englneer.3 Backfill of
the excavatlon shall be 1n accordance W1th these SpeCIfl'

Catlons.a;lﬁﬁ

GEOLABS-EAWAIIL Ine /.




 °apprové previ9us1y?placed;fill)beforgvresumptipn-of earth-

'*Bg,\ff7g“fSuperViSion of Earthwork

’

‘: Fié1djdensity tests shall be made by the soils engineer
"‘1 during tie earthwork operation such that he may ceftify
2Ithat thé'fill was placed according to accepted specifica-

'=id tions; - In the event that field density tests of a 1ayer.

/

-‘,]fj“or any_pOrtionstheréof is less than the required density,
' " the particular layer or portion shall be reworked until

i‘ftheiréquired density is,obtained.fl -

- Seasonal Requireient

"No £ill shall be placed during unfavorable weather .condi-
~ tions as determined by the soiis engineer. Aftefﬁintefrup‘

tionVOf‘work.due to heavy rain, the soils engineer‘shall

e v g e T amnns At g
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