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I IN”’-I‘_RODfJC’TION

This report ‘presents the results of the 5011 and foundatlon B

V”“nlnvestlgatlon we performed for the Lower Walau Apartments'Walau,.;

ff'Oahu,-Hawall.

' The development,.shown on thepsite;Plan, Plate 1, is an

“‘80-acre parcel located north of Interstate nghway H-1, and

o southeast of Waiau Rldge Estates, Unit 1lA. We understand the o

‘site will be developed for multiple-family, two-story apartment .
-"}buildings, ~Roads,'parking areas, and recreation facilities are

::’also planned.’

The site is characterlzed by low, rolllng hlllS of volcanlcls
“”;orlgln.‘ Gradlng plans have not yet been developed- however, we
7.lant1c1pate that gradlng w111 be llmlted to cut’ and £ill slopes , o

'fjless than about 25 feet high. L -l

“T‘recommendatlons coverlng
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'hf_l;f581te preparatlon and gradlng, 1nclud1ng

]
]

N
L]

‘»Vf,a.,-Excavatlon dlfflcultles, 1f any

”Hb; Proper placement of flll materlal and requlred o
‘ degree of compaction _

T

:gic." Maximum slopes and slope-heights
“j'Subsurface dralnage | o )
,3;i”Bulld1ng foundatlon support, 1nclud1ng‘r
ln;_a;‘ Recommended foundatron types

b Soillcriteria neceSSary-for_foundation'design :

The,scope of,our 1nvestlgation‘was'described in our proposalw IR

”ﬁu'dated April 6, 1971. The object of our work was. to explore sub-‘ R



Pl

4. settlement behavior of fills aﬁd foundations.

5. Roadway and parklng area pavement designs

Federal Hou51ng Authorlty flnanc1ng is planned for the prog-'ie

\.,

"} ect and our . report reflects thelr requlrements.a

HARDING, MILLER, LAWSON & ASSOCIATES .
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i

II SUMMARY

j'The 51te is blanketed by a 1ayer of Stlff to very Stlffv

. clayey silt underlain by basalt bedrock at shallow depths -
(5 to more than 20 feet below the existing surface). The
- .silt surface soil exhibits high strength low compressi-
1pb111ty, and low expansion potential.

- The silt surface soil can be excavated with conventional

. -.equipment; however, numerous large, basalt boulders in the.

~ .8ilt will be difficult to remove and transport. Excavations -
" which extend more than about five feet into the bedrock - )
'will require ripping and perhaps localized blasting. For .. -
~~ this reason, depths of excavation should be minimized, if

poSsibler

Cut and f£ill slopes should be not steeper than two horlzontal

to one vertical (2:1). Slopes greater than 15 feet in
'_-vert;cal height should be provided with an intermediate.

bench eight feet wide. Slopes should be planted and pro-
tected from surface runoff toiretard:erosion. :

‘Low-rise buildings can be supported on shallow spread foun-'
- dations. Settlement of fills and foundations should be

small (less than one inch); post constructlon settlement

“should be negllglble.

Flex1b1e pavements have been de51gned using the State of

_‘Callfornla Method 301-F. Recommended pavement thlcknesses,
- assuming the c¢layey silt is the subgrade materlal,.are :

presented 1n ~the table on page 10.
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©III FIELD EXPLORATION AND LABORATORY TESTS

We explored subsurface condltlons at the site by drllllng

| l”eﬁ25 test borlngs, 13 to 30 feet deep. The field work was per- p

hvaefheformed between August 3l,and September 9 1971. The borlngs |
pwere drllled w1th truck-mounted fllght auger equipment and were‘lr.
x'logged‘by»our engrneer, who obtalned core samples from.them:for_',
"laboratory tests. The logs of the borings are presented oh*'A

“thlates'i through 26.‘,The.soils'have been classified in a6cord-._r
:;ance'wlth the Uhified Soil Classlfiéatidn System presented oh

‘Plate 27.

‘ The soils were re-examined in our laboratory to verlfy the |

"-fleld claSSLflcatlons and selected samples were tested to de—
ub:termine.certain physical characteristics. The following table
 indicates the'laboratory tests which wereern,and the’plate

"humberS'wherevtést data are presented An explanatlon of the

i

;,varlous test methods is 1ncluded 1n Appendlx .

Laboratory Tests | ‘:ffhﬁaf'r”if‘vTest Data Presented On "

'MOLSture Content/Dry Den31tyd:{:rh~d1;_‘f Boring Logs R
:Shear Strength (TX—UU) B . f?;;ll:: : Boring Logs‘
:d Shrlnk Swell fr L .}f:;hieijvi.“"Plate 28.
"Consolldatlon' o s ' f'.i{tfif:l_fy.Plate 29
' Atterberg Limits L TT‘F;Vf p:' ~ Plate 30;.Borin§ bogs

-Compactlon (m01sture content'b R : ‘
. Vversus max1mum dry den51ty) S . Plate 31°

"_Re51stance Value :“jw ,gh~'lf h:} v‘? Plate 32

»-;fNOTE.' The manner .in which test data is presented on the borlng
?r_logs ls 1ndlcated on the Key to Test Data, Plate 27 ,
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"IV SITE AND SOIL CONDITIONS

. zThensite is ‘characterized byViow rolling hills of volcanic

| dﬁforigin;ngost‘or the site is currently covered with second- .
'”tgrowth sugar cane. 'Concrete-lined ditches used to irrigate theh‘“
'3ﬂfffcanevstill remain. ‘Haul roads and contractor's temporary storage f‘

jyards have been constructed at the site.

The borlngs lndlcate that the sxte 1s blanketed by red,

'h:c,clayey s11t ranglng in depth from 5 to more than 20 feet.' The
:ffn51lt is strong,-has a low compre551b111tyt ‘and a low shrlnkéh
o swell botential The test‘borings encountered numerous larée'
;?hbasalt ~boulders 1n the 51lt, durlng the grading for adjacent.
1-pr03ects, boulders more than flve feet in maxlmum dlmen510n

»have been common.

Basalt bedrock in various stages of weathering was encoun-

o tered.beIOW'the red-silt._ The rockxis generally porous, butff

“'gvarles in hardness and strength. '

Free water was not encountered in the borlngs.'
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V CONCLUSIONS AND RECOMMENDATIONS

’ ?fA. Site Preparation and Grading,

:l-, Strlpplng and Recompactlong

Areas to be graded ehould be stripped of vegetation and’

'-'organlc debrls. The second growth cane should be cleared and

'fthe top three or four inches of soil contalnlng roots and or-

‘ganic- matter should be strlpped and removed Deeper strrpplngelad

.a(say up ‘to 18 1nches) may be requlred in localized areas to
‘igremove pockets of loose or soft soils. |
After strlpplng, theAupper soils which are dry'and cracked
;shonld‘be scariﬁied;'moisture conditioned to a,moisture contentyf
~suitable for compaction, and cOmpacted to 90 percent relative
L"cOmpactiOn_(ASTM“Dl$S7f7O(C) teStcmethodﬁ. We estimate the;
B 'reqaired'depth of scarification to be about eight inches.,

P
2. Excavation.

‘Thevred'silt'should be excavatable with conventional'grading«xﬁ'

"boulders in the?Silt may'bevcostiy to remove and haul aWay.a‘Ex-d‘
'-caVations which%extend'int0~the basalt bedrock will.requireflight
"to heavy“ripping._ Cuts which extend morefthanrabout five feet .~

into the bedrock may encounter heavy ripping and/or localized

I N N I I B N B N O BN e B O .

'blasting.

Excavated materlal ~with the exceptlon of rocks and ‘boulders t”’
l

"greater than 51x lnches in maxrmum dlmen51on, will be sultable

3l1 o “_for'reuse as‘fllﬂ,_ Rocks:or.boulders larger*than six anhee f
o D

fl_ﬂ,. R :

{ ‘. . ' !

. equipment (bulldozers, scrapers, etc.); however, the large basalt Sl
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and less than two feet in maximum dimension can be used below

E a.depth of four feet‘from finished'gradefor below the maximum
' utlllty trench depth, whlchever is greater (FHA approval w111 be e
dfirequlred in order to use materlal larger than six 1nches 1n

’,’maxlmum dimension).

3. Fill Placement and Compaction’

Fill’material'should be placed in thin lifts,‘moistUre con- .

ditioned to a-moisturefcontent suitable for compaction, and

~d1compacted to 90xpercent relativeFCOmpaction; lf'boulders are

)

.;used 1n the £ill they should be' placed 1n rows so that flll can
" be compacted on,all 31des of them., Boulders should not. be plled
i.;or allowed to nést so ‘that- v01ds are created which can not be

dvfllled w1th compacted materlal

Fllls placed on slopes greater than flve horlzontal to one f

vertlcal should be started on a level bench cut 1nto natural

E ground,f Subsequent fill 1lifts should also be benched into -

' 1natura1 materlal

We expect that little shrlnkage will: take place durlng flll

‘hiplacement since the expected compacted densities of the fill

materlal are generally the same as'the in-place den51t1es of

the:natural soill. When determlnlng cut and £fill quantltles,

';e;materlal lost due to sxte-strlpplng should be con51dered

'4 " Slopes i.x"

K

Cut and flll lepes should be no steeper than two horlzontal

Hf?'to one vertlcal% Where cut and flll slopes exceed a vertlcal o

'ﬁfphelght of 15 feet, they should be prov1ded w1th an elght-foot



'“ffceptor.ditches or other means.

HARDING, MILLER, LAWSON & ASSOCIATES .

. bench at mid-height. 'To retardjerosion; cut and fill slopes S
‘_':should_be planted as soon as possible after constructioh;h _

'i-Surfacevwater should be diverted‘aWay ffomrslope faces by inter-

;

?Sll”SpecifiCations'

Recommended specifications coverlng sxte preparatlon and

gradlng are 1ncluded in Appendlx B.

- B. Subsurface Drainage

Slnce the site is underlaln by porous rock at relatlvely

,shallow depths,(an extens1ve subdralnage system beneath fllls
'w1ll not be requlred Subdralns may be ; jnecessary in localized -

'fareas, dependlng upon the.actual gradlng scheme. When a:. gradlng

plan has’ been developed we should review 1t in order to deter-‘

.'mlne where'subdralns should.be plaqed, 1f requlred

i

~C‘, Foundatlon Support

Spread foundatlons for low-rlse, resmdentlal structures can L

I

7wbe de51gned u51ng the follow1ng crlterla.‘

Bear;ng Pressures L

_ Dead loads | L ?uﬁ{'_,§;15,ﬁf ZOOQ‘psﬁ fih;fg

Total design loads, includlnéz' L
wind and seismic forces .. . .- . = - 3500 psf

ReSistance‘to Lateral Loads
Frlctlon on the bottom of. footlngs ‘
(tlmes vertlcal dead load) “ s 0.3

PaSSlve 5011 resistance (due to g
- stiff natural soil or properly ' _ N
- compacted fill on base of footing) = = 1000 psf*

*Where footlngs are not conflned on all 51des by slabs or pave-
ments, passxve re51stance in the top foot should be neglected
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" D.. Slab—oneGrade Floors'
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1
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-Footings should be at least 12 inches wide and should be

nbottomed at-leastblzsinches belowtlowest'adjacent grade.br

£

' Slab floor subgrades should be rolled to prov1de a flrm,

lo:non—yleldlng surface. Slab floors should be underlaln by at

least four 1nches of-free-dralnlng, crushed'rock, to prov;de'.'

a caplllary moisture break The'rock should conform to thefq

Sleve Slze'fi, is£2 lewt”,‘Pergentwgésgin ke
3/4 -inch 7 v? 100

| , o S |
No. 200 - t, 0 - 3

No. 4 .. 0 - 10

Where penetratlon of moisture vapor through the slab would be'
.detrlmental an 1mperv1ous membrane should be placed between the

r rock and the slab.

" E. _Flex1ble Pavement Des1gn

I _
We have de51gned pavement sections for three traffic conditions:

Ca. - Automoblle parklng areas not subjected to truck trafflc

b. . Access roads and cul-de- sacs subjected to some truck
“traffic ‘ :

. C.+ ‘Collector streets subjected to apprec1able car and truck
‘ traffic ;

Pavement sections for these areas were designed according to

: the State of Calafornia method; 'We'aSSumed traffic indices’for

i

.;.gﬁthe three condltlons of 3 5 4. 5 and 7. 0, respectively. Asl:

hvmlnlmum subgrade R—value of 14 was used for desrgn, thlS value

|

‘. ,. 9 , = . MUNICIPAL REFEF’.ENCE ‘& RECORDS CENTER g
R : City & Ceéunty of Henolulu

: o e . thwimmma%EShmg$mm
oo © . Honolulu, Hawail 96813
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f“;is based-on a.resistance value (stabilometer) test run in onr
vlaboratory ona representatlve sample of surface soil from the.
' 51te. The quallty of subgrade soil should be checked after_

i.*gradlng has been completed in the roadway areas.

De51gn pavement sectlons for the three trafflc condltlons

‘7fare»g1ven in the following table:

Design  Asphalt e _—
‘Traffic Concrete =~ Aggregate - - Aggregate

Pavement Area . _Index Surface (ins.) Base (ins.) . Subbase (ins.)

“"a. Automobile

- Parking Areas

Alternative 1 . 3.5 - 1=1/2 . 7-1/2 . ===
“Alternative 2. 3.5  -1=1/2 4 4
 b. Access Roads and T - ‘ S :3 v
' Cul-de-sacs -~ 4.5 2 .6 6
";,,uc. Collector Roadsv_ 7.0 3 ' 6 | - 10

Before pavement components are placed, the subgrade surface

'should be scarified to a depth of- s1x 1nches, m01sture conditioned
2, to a m01sture content sllghtly above optlmum, and compacted w1th

‘i‘smooth—wheeled rollers to prov1de a dense, nonyleldlng surface, .

compacted to at least 95 percent relatlve compactlon.

Aggregate base and subbase courses should also be placed in

sthin lifts, moisture conditioned to a moisture content suitable'
vror compﬁction and compactod to at least 95 percent rr]ative com=
"pactlon. Aggregate base and subbase should conform to the re-
'.qulrements in. the'Standard Spe01f1catlons for Public Works Con-

L structlon", November, 1968 Department of Publlc Works, Clty and

/.

10
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VI REVIEW OF PLANS AND CONSTRUCTION INSPECTION

.. e e R e e R T e e P

R

We‘suggest that we review'the'plans.and‘specifieations for

: compllance w1th the intent of our recommendatlons. ‘We recommend

tﬁ; that the 31te preparatlon, placement and compactlon of flll, and
'foundatlon 1nstallatlon_be performed_under our soil engineering

'"1},1nspectlon. ‘This inspeetionaweuld-peimit'usbto detect unantic4' -

itlpated fleld condltlons that could requlre spe01al treatment oer

* vadlflCathn of our recommendatlons.
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2000

- ngntenf (%) 1.

oy
" Density (pcf)

- Moisture '

LOG OF BORING 6

Equipment 4" Fiight Auger

Elevction 90 Date '9/1/7!

18000 -

" o Depth (ft)
Sample

Y
‘v/.

'lobOD

40

RED-BROWN CLAYEY SILT (ML) N
sfiff dry TR v

‘moist at 35'

MOTTLED ORANGE AND BROWN SILT
(ML) e
sfiff, moisf

"RED CLAYEY SILT MLy
- stiff, moist .

. (no free water encountered)

HARDING, MILLER, LAWSON & ASSOCIATES

®

Consulting Engineers | o

_Appr: 1S

'/quak 9/21/71

JobNm_3904.4g,

" Lower Waiau Apartments

LOG OF BORING 6

‘Waiau, Oahu, Hawaii

. f : . [ v




. D N I

L
J

E '0;60‘0 :

4000
2000

;_;,._:-She'ar Sfré_ngﬂfh (lbs/sq ft)

Moisture

- Content (%)

000
~5000

1000|x : XI-

Dry 4
~ Density (pcf)

"o Depth (ft)

24'8 96 . @ : moist at 2. 5'

18 v',,o\"i :' |05 F——’“ e stiff, moist

" LOG OF BORING 7

Equipment 4" F| i:ghf Auger
Elevation_ 147 -~ Date 9/1/71

Sample

RED CLAYEY SILT (ML)
very stiff, dry

3vi] BASALT BOULDER

.‘5_‘ ah
BROWN AND GRAY SILT (ML)

» with rock fragmenfs_*
RED SILT (ML) TR

-~ stiff, monsf
BASALT BOULDER

“'(no free .water encountered). | .

351

404 b

HA&HNNG%NHLLER,LAVVSCH‘&HASSCKHATES

S

" Consulting

LOG OF BORING 7

Engineers |

" Lower Waiau Apartments

; JobNo:3904.4

_Appr:nvs /gsDate 9/21/7F|" . waiau, Oahu, Hawaii

K
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- '.'._Sh.ear Sh'engfh (Ibs/sq ft)

Moisture

- Content (%)

. Dry.'

~ Density (pcf)

Equipment

4Ehvaﬁoh 175

“Sample

LOG OF BORING 8

4" Flight Auger
.DafeA 9/1/71

"o Depth (ft)

26;4}19?{1 &

30.0 94 105

40

:35-_

RED CLAYEY SILT (ML) L
Ver\/ s1'|ff dry } -
fmousf at. 2' N 2_.::”

1 BROWN SILT (ML) -

‘.sfiff, moisz

ORANGE AND GRAY BASALT
. low hardness, frnable, weak
R deeply weathered: . . -
o wwith silt. layers f“‘,;f”

"""(no free water encountered)

(S

HARDING MILLER, LAWSON & ASSOCIATES

Consultmg Engmeers |

Job No: 3904.4 ~

_ Appri s /gs Date,9/2i /71

- Lower Waiau-AparfmenTs_

LOG OF BORING 8

' Walau, Oahu, Hawaii




Shear Sh'engfh (lbs/sq ff)

LOG OF BORING 9

- Equipment  4n Flith_Ahqer 7
'Ethﬁqn 198 - Dcw‘9/2/7|

- Density (pcf).

- Conter)_f (©5)

Dry

- <Mo'isture o

o Depth (ft)

RED CLAYEY SILT (ML)
sflff dry

molst _'ar 4"‘5 “ S

R

bl gray‘-‘-gromj' in ébl'g,r at 147

MQTTLED ORANGE AND GRAY SILT (ML)

-stiff, moist
very deeply weafhered basalt

_wlth_rock'fragmpnfs at 24',

:;(bo.freefwafer;encdun}ered);

354

404,

HARDING, MILLER, LAWSON & ASSOCIATES
‘ ' -+ Consulting Engineers ‘

LOG OF BORING 9

Lower Walau ‘Apar‘fm'enfrsl

JobNo: 3904.4°

‘ /]]\‘ppn b

s _/gs Date 9/21/71 i Waiau, Oahu, Hawaii




N N N N EE O O EE A EE B B O B B I S

8000
4000
2000

‘Shear .Sfreingf'h (1bs/sq ft) .

Content (%)

by
‘Density (pcf)

2
=,
g
g

)

LOG OF BORJN_G 10

Equme“fV> 4" Flight Auqer
Elevation 195 Dam 9/2/71"

"o Depth (ft)-

load fing.
, 000 psf)

K} éfrangfﬁ‘?ifr'ﬁ ST
\raeded capagity" 27.2. 985 ﬁ

N
TN

(@]

O

35,5 8 B

'ﬁ;i:gi30ﬂ

404

RED CLAYEY SILT (ML) "’;,
' sflff dry : L

‘mottled brown and red inﬁ
color at 4' ' -

LIGHT BROWN SANDY SILT (ML)
' stiff, moist S
with weafhered rock frag-
B menfs.,. S

GRAY BASALT : = o
~'low hardness, friable,
~"moderately weathered,

moderafe]y porOus-.

‘af modera+e hardness,. moderate-
i*:J'y sfrong, little weathering

'Lf(ho*frée_water«encounfefed)f.'

HARDING, MILLER, LAWSON & ASSOCIATES

. Consulting Engineers

JobNo: - 3904.4 ~ Appr:_ps

/gsDate._ 9/21/71|

“LOG"OF BORING 10

Lower Waiau Apartments
Waiau, Oahu, Hawaili




10,000

. ’~,‘ .S,hea.r Sire'ﬁgf_h (Ibs/sq ft) -

- Content (%)

Density (pcf)

" Sample

- Moisture

o
o
<3

8000
6000
12000

LOG OF BORING I

Equipment 4" Flight Auger

'_Ebvaﬁon 175 A Daw 9/2/7)

.o Depth (ft)

“OnelPoinft
3]

“Conpolidption TeéT I9;1ff94 B

1000| [ —XI—X—I—X

4011

'RED CLAYEY SILT (ML)
stiff, dry |

" brown.Tnfcolbrfaif4!.f'

BASALT BOULDER

RED SILT (ML)
.sfiff _mousf

GRAY BASALT -

- 'moderate hardness,.weak to
e moderafely sTrong, moderafe—
‘l5,ly porous - :

~:(no free water encountered)

HARDING, MILLER, LAWSON & ASSOCIATES |
| : o ?bnsu!ting Engineers| .

JobNo:__3904.4 _Appr: s /qsDate_9/21/71

LOG OF BORING 11 .~ |PLATE

Lower Waiau Apariments Ez

Waiau, Oahu, Hawaii . - ' 4J

Y U



LOG OF BORING 12

" Shear Strength (Ibs/sq"ft) -
AR L ' Equipment 4" FI |qh+ Auqer
"Elevation l,38_ : Date 9/2/71

Sample

: Content (%)

- Dry .
. Density (pcf)

o “Depth (ft)

. Moisture

S rep cLavey SILT (ML)
v :;f';very Sflff gm0|sT

'”ﬁ'fs_ 1 moffled gray and. red i
’ g color af 5¢-

S

EER WS N I N N .

§ . gasx ' S

; 154 [y GRAY BASALT L
; ' zﬁﬁ‘ ' moderafe hardness, pbropg
| ) "5:‘ o R ‘ -

- 20"

. (no free water encountered)

B

Casd

404V

HARDING, RRILJ_EJQ.LJ\VV!SC)REJEI\SHS()(:LATﬂEﬁE .
. , Coﬁsultzng Engineers |

LOG OF BORING 12

4 ‘ - e 4 K‘Lower Waiau Apaffmenfs_f
JobNo:_3904.4 ' Appr: g /gsDate 9/21/711 © ° waiau, Oahu, Hawaii
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"
-~
" —t
iu.
St 4
E‘

. Shear Strength (Ibs/sq ft)

~ Density (pcf)
Sample

 qu

Moisture

. Content (%)

LOG OF BORING. 13

Equipment 4" Flight Auger
Elevation 178 - Date 9/2/7! ,

.o Depth (ft)

21,8 92.5

30

40

RED CLAYEY SILT (ML)
very sfuff dry

GRAY BASALT S e
moderate hardness, moderate-
. ly strong, moderafely weafh-
‘-‘_ered S

.;  l{Ttl9”weaTherJh9féf;'4'

(no free water encountered) -

)
§ .
b
S
o !
- ¥

HARDING, MILLER, LAWSON & ASSOCIATES

@, AR Consultmg Engineers |

Job No: 3904.4 Appr: bis _/qsDate 9/21/71

LOG OF BORING I3

Lower Waiap Apahfménfé
Waiau, Oahu, Hawaii -




10,000

TR e LOG OF BORING !4
- Shear Strength (Ibs/sq ft) . . o _ B
S S Equipment 4" Flight Auger

Elevation___ 169 =~ Date 9/3/71

: Content (%)
Density (pcf)
- o Depth (ft)

Mdi.sfure

8000
6000
4000
2000

BROWN CLAYEY ST1LT (ML) ..
©oivery stiff, dry: o oo

1 0001 _>'

X
X

P GRAY BASALT B
104 4] - low hardness, friable
711 .. highly weathered '

Eﬁ}h . modérafe hardness, weak,
R 4¢< " moderately weathered, - N
" 154 LAal - moderately porous at. I3' -

ffil 20 T , :
- :i‘(hoﬁffee wafér'éhcounTefed) f

404

HARDING, MILLER, LAWSON & ASSOCIATES | g L
| @ | .. ‘Consalting Engineers LOG OF BORING '4

— ' ' "~ Lower Waiau'AparTmenfs
JobNo:_3904.4  Appr:_bis /gsDam s/2y/7i. Waiau, Oahu, Hawaii .
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AS

LoE T e LOG OF BORING 15
.. Shear Strength (Ibs/sq ﬂ'): = o . . .
o '_  oL o . Equipmenf . 4" F| iqh-f- quer ‘
Elevation 188 Date 9/3/71

Moisture

* Content (%)

N

- w .
O
W

}o,ooo
8000
6000
4000
2000
: Density (pef)
" o Depth (ft)

. Dry

RED CLAYEY SILT (ML)
. very stiff, dry

- S'omple.

‘h..
]

.~ orange in color at 7' .°°

“ollooopgrx 27,00 97

104

15-

| o | zd| eRAY BasaLT . -
| ‘ L TLr ~. low hardness, friable, very
- highly weathered R

2000 36.2 . 86 %‘4‘

; ',.f.v(no_f’ree' water enic@un_'r_ered)‘

'30-,

40-

HARDING, MILLER, LAWSON & ASSOCIATES

| LOG OF BORING 5 .

" Consulting Engineers

e B i i

gy
| - ‘Lower Waiau Apartments®

JobNo:_3904.4 - Appr: ns /gs Date 9/21/71 | ‘Waiau, Oahu, Hawaii

g




. . N H . . - . - . .
R Iy N BN I BN B B BN EE Ea @l

"ﬁdﬂﬁmSh&wﬁ(%ﬂhfﬂn

Density (pcf)

K
0.
E

A

by

. Content (%)

" Moisture

LOG OF BORING 16

- Equipment 4" Fiight Adger

Elevation___1 35 ' ~ Date 9/7/7\

"o Depth (ft) - |

i%ﬁ 30

'dﬁ* 5.

40-

RED CLAYEY SILT (ML)
o very sfaff dry

' sTiff,.moist'af di

BASALT BOULDER -

MOTTLED ORANGE, BROWN AND GRAY -
BASALT ' ‘ .
low hardness, friable, -
deeply weathered = o
GRAY BASALT
-~ moderate hardness, weak
" slightly weathered, '
[f”sligh*ly‘porous'ﬁf 

(no free water encountered)

i

!iARDWM&hMLLER LAWSON & ASSOCIATES
@ o '_ Consulting Engmeers

JobNo:_3904.,4 - Appr:_n$ /qsDate_9/21/71

" LOG OF BORING 16

‘Lower ‘Waiau Aparfmenfs"

Waiau, Oahu, Hawaii
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: Shéar Shfen‘g'fh (Ibs/sq ff)v-v '

LOG OF BORING 17

 Equipment 4" Flight Auger =
Elevation_ 125 = Date 9/7/71

~ Content (%)

‘Dry |
~ Density (pcf)

~ Sample”

Moisture

Shripk=Swpl
Plasfic -Lim

Plasficity

1T
Liqufid Lipit =

Ind

. o Depth (ft)

] R T RED CLAYEY SILT (ML) . = .
' 29‘5']P04 2 overy sfiff,vdry ‘:.

W

BT
IRV SN

W L1}

X
-
N

it

GRAY BASALT e -
 moderate hardness, weak,

10 “Vr . .- moderately weathered -

V53| tittle weatheringat 12!

0| | (no ‘free. water encountered)

304

35]

404

HARDING, MILLER, LAWSON & ASSOCIATES

14

LOG OF BORING 17

, Consultfz'ng‘Engi_neers

JobNo: 3904.4.

Lower Waiau Apar+@enT§:

i,

Appr: b5 /gsDate 9/21/71 | Waiau, Oahu, Hawaii

B N AR PR T




. Shear Strength (Ibs/sq ft) -

Content (%)

~ Density (pcf)

Sample

- Moisture

LOG OF BORING 18

4" Fllth Auger
120 Date 9/7/71

Equipmenf.

Ebvaﬁ0n

. o Depth (ft)

- 104

‘. ]5- |

307

404

RED CLAYEY SILT (ML)
. very sf;ff dry

brown In color, moist at 9!

GRAY BASALT

. moderaTe hardness, weak

i (no free water encountered) -

HARDING MHLLER. LAWSON & ASSOCIATES

&

Consulting Engineers

Job No:_3904.4.

Appr: 15 /95 Date 9/21/71

LOG OF BORING 18

‘Lower Waiau Apartments

Waiau, Oahu, Hawaili




e Sl

T TmE TR TS R A e e it L

.~ Shear Strength (Ibs/sq 1)

(=)

10,000
8000
6000.

- Moisture

. Q
O
<

42000
. 0.’

Consjol idation [Test

Content (%) |

“Dry

o 1000 | g 219

One [Poinf | - |26.6

33,9

Density (pcf)

- o Depth (ft)

@

. 10.

. 354

93

90

30

Sample

" LOG OF BORING 19

Eqdpmenf- 4" FquhT’Ahqer:

Elevation 130 Dum 9/7/71 .

2

=

A )

L Y

A VW Y
\V'l

40-

RED CLAYEY SILT (ML) j‘
*”: very sfiff dry

‘ sfﬁff,‘mqisffafijf,za_

BASALT BOULDER

MOTTLED GRAY AND ORANGE SILT (MU
L sflff, monsf R

“(no free water encountered)

HARDING, MILLER, LAWSON & ASSOCIATES |
. ' : "C'or.zsul"tin‘g Engineers

Job No: 3904.4 _Appr: ns /qume‘9/2|/7i

' LOG OF BORING 19

Lower Waiau'AparTmenfs..

Waiau,; Oahu, Hawaii

L Acme

‘.:,‘32._“, 4




M NN R N O N N N e

. Shear Strength (lbs/sq ft)

Content (%)

Moisture
- Density (pcf)

LOG OF BORING 20

Equipment 4" Flight Auger

»Elevaﬁonv B Ddfe: 9/8/714

27.6 93

=3

o Depth (ft)
Sample -

K7}

A

r
N _AS)

154

C40d )

35|

ke

RED CLAYEY SILT" (ML)
"very sfxff dry

'stiff, moist at 8'

GRAY -BASALT BOULDER

(no free water encountered).

HARDIMG, MILLER, LAWSON & ASSOGCIATES |

&L

Consulting Engineers:

_Appr:_pis /gs D'at_e 9_/2!’/7!

Job No: 3904.4 .

LOG OF BORING 20 ~ |PLATE

Lower Waiau Apartments -

Wajau, Oahu, Hawaii

: : 33'1




- Shear Strength (lbs/sq ft) .

Density (pcf)

.o Depth (ft)

Moisture

:(- Content (%)

“Dry

N
N
S
@
~J

24,2 .90

':-J5+-f“

- 357

a0d 1

2
o,
=
o

)

\

LOG OF BORING 2|

Equipment  4v F1ight Auger
Elevation_ 116 Date 9/8/71

RED CLAYEY SILT (ML)
" very stiff, dry =

stiff, moist at 3'

GRAY BASALT ° o
- deeply weathered . \
" moderately weathered, mod=-
.‘erate hardness to hard,
- moderately strong, porous
a1t T

i

" (no free water encountered)

\

HARDING, MILLER, LAWSON & ASSOCIATES

0 ’ . Consulting Engineers

LOG OF BORING 2| - |PLATE

Lower Waiau Apartments.- 2
Waiau, Oahu, Hawaii . R

3

Job No: 3904.4 Apmzbﬁf/gspaw.9/21/7l
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TR A AT e e T s S e S A - ¥ s L S

R

oA s S SRS S EEeERast iR T e b S SIS

eaRRSas e Ve A Abrhy o8

|" C

F11

0 .‘SI‘\eC‘II‘f“Si‘.‘l‘é‘I:\gfh (ibs/sq ft)

b
Y o
!

LOG OF BORING 22

“Equipment  4n Fiigqnht Auger

Dry -

" Density (pcf)

. Moisfure‘ y
Sample -

Elevation_ 163 Date 9/8/171

-~ Content (%)

o Depth (ft)

RED CLAYEY SILT (ML) .-
very stiff, dry -

L

moist at 3'.

LYy GRAY BASALT ' .
- v modera'l'e hardness, friable ‘
S T [T N NP IR L v

25.0. 102 "*“-

Tt

. (no free water encountered)

354

_ 404

HARDING, MILLER, LAWSON & ASSOCIATES |~ o o 'PLAT.E
: . LOG OF BORING 22 - .

Consulting Engineers.

i - — ' ) . Lower Wail:au'Apa'rTmenfS - ZE
JobNo:_3904.4 - Appr:nS /gs Date 9/21/711 - wajau, Oahu, Hawaii -
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10,000

 Shear Strength (Ibs/sq ft) -

“Content (%)
Sample

ey

Density (pcf)

- Moisture

LOG OF BORING 23

Equipment 4" Flight Auger
Elevation 145 Date 9/8/71

8000

ﬁksooQ:
4000
2000

. © Depth (ft)

tooo} X1 X

1000

X% 29.0° .99 Fﬂ

0
31.5 92, =

—EIL

39.8° . 82

200

‘307

- asd

40d }

RED CLAYEY SILT (ML)
. very stiff, dry

o moist at 4!

. brown in color at |1’

MOTTLED GRAY AND RED SANDY SILT
(ML) -
sfnff monsf :
' very deeply weafhered basal

-‘(no . free water encountered) -

2

HARDING, MILLER, LAWSON & ASSOCIATES

Consulting Engmcers

Job No: 3904.4  Appr: i

/gs Date 9/21/7}

LOG OF BORING 23

Lower Waiau Apartments
Waiau, Oahu, Hawail




Shear. S‘fr'ength”(lbs/sq ft) - "

_ Cor_xfent (%)
Density (pcf)
.o Depth (ft)-

. Dry

Moisture

10

i30f‘

40-

Sample

LOG OF BORING 24

Equipment = 4" Fiignt Auger .

Elevation 165 ' Date 9/9/71

RED .CLAYEY SILT (ML)
very sflff dry

. brown in color af 3. 5"

'BASALT‘BOULDER L e

DARK BROWN SILT (ML)
very stiff, moist

GRAY BASALT ;
moderafely weafhered

"< (no free water encountered).

HARDING, MHLLER LAWEON & ASSOCIATES

A L Consultmg Engmeers '

Job No:_3904.4 Apmﬁng /gs Date 9/21/71

Lower_Waiau'AparTmenf55

LOG OF BORING 24

Waiau, Oahu, Hawaii
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I B TN AN EN N By BB B B

* Shear Strongth (Ibs/sq f1)

Moisture

- Content (%)

Dy © 1}
~ Density (pcf)

LOG OF BORING 25

Equipment 4" Flight Auger
Elevation 200 . Date 9/9/7!

o Depth (ft)

PR Sample .

!.'h
H

104

35

40d ¥

RED CLAYEY SILT (ML)
very sfiff dry

'moist at 5'

~ gray in color at 9'.

MOTTLED GRAY AND RED SANDY SILT
(ML) -
stiff, monsf , o
- - very deeply weafhered
- basalt: » :

.GRAY BASALT o |
‘ moderafe hardness, moderate-
-ﬁgly strong, little weatherim

" (no free water encountered)

HARDING, MILLER, LAWSON & ASSOCIATES
R ' Consulting Engineers

JobNo: 3904.,4 - Appr bieS /qs Date 9/21/7:

'Lower Waiau Apartments -

LOG OF BORING 25

Waiau, Oahu, Hawaif




. MAJOR DIVISIONS

_TYPICAL NAMES

'COARSE GRAINED SOILS
MORE THAN HALF IS LARGER THAN '?00 SIEVE )

" CLEAN GRAVELS

.'-. WELL GRADED GRAVELS, GRAVEL - SAND MIXTURES

NO. 4 SIEVE SIZE .

QVER 12% FINES-

o WITH LITTLE Ok % - -
GRAVELS: NO FINES P '| POORLY GRADED GRAVELS, GRAVEL ~ SAND
§ MIXTURES
S F ACTION _ oM SILTY GRAVELS, POORLY GRADED GRAVEL = SAND -
1S LARGER THAN " | GRAVELS WiTH |} SiLT MlXTURES .
NO. 4 SIEVE SIZE OVER 17% FINES -5
. . 6C CLAVEY GRAVELS, POORLY GRADED GRAVEL - SAND -
% CLAY MIXTURES )
S oo '
 CLEAN SANDS SW | o o | WELL GRADED SANDS, GRAVELLY SANDS
WiTH LITTLE OR 2.9 . - -
SANDS NO FINES o oo
- SP | ¢ o | POORLY GRADED SANDS, GRAVELLY SANDS
. . - e o o -
MORE THAN HALF EAGAY .
COARSE FRACTION SM [lo|"le| SILTY SANDS, POORLY GRADED SAND - SILT'
IS SMALLER THAN SANDS WiTH of 1ol | MIXTURES

sSC

X % CLAYEY SANDS, POORLY GRADED SAND cuw
%54,7] MIXTURES

FINE GRAINED SOILS

SILTS AND CLAYS
LIQUID LIMIT LESS THAN 50

ML

INORGANIC SILTS AND VERY FINE SANDS, ROCK .
FLOWR, SILTY OR CLAYEY FINE SANDS, OR
CLAYEY SILTS WITH SLIGHT PLAS'I'ICITY

cL

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
GRAVELLY: CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

\\

ORGANIC CLAYS AND ORGANICSILTY CLAYS OF )

&
(%]
k:
zZ
g Hipih
ac il
g oL tfi]thl Low pasmicity
a MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS
2 - FINE SANDY OR SILTY SOILS, ELASTIC SILTS
- . .,
£ SILTS AND CLAYS V
o8 CH INORGANIC CLAYS OF HIGH PLASTICITY,
Z LIQUID LIMIT GREATER THAN 50 //] FAT CLaYs _
E N . ”//’/
w OH % ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY;
é /] RGANIC SILTS -

HIGHLY ORGANIC SOILS

PQ'

PEAT AND OTHER HIGHLY ORGANIC SOILS

UNIFIED SOIL CLASSIFICATION SYSTEM.

SAMPLE DESIGNATION

"Undisturbod® S.onph

®

Bulk or Clnulficeﬂo.n Sample

'STRENGTH TESTS

SRR 5.

1000 (30.0).C=""""] DIRECY SHEAR TEST

t CD = Consolidated = Drained
ot - : Mol‘nq_re Content after Test (%)

| ZSZSZSZSZY VANE SHEAR TEST

F = Flaold
L = Laboratory

1000 (30

Stress Normal to Shear Plane (psf)’

UNCONFINED COMPRESSION TEST

.0) BT TRIAXIAL COMPRESSION TEST

UU .= Unconsolldated - Undralined
CU = Consolidated « Undralned
CD = Consolidated = Drained,

'1/2 Deviator Strass (psf) ~
Moisture Contont after Tast (%)

Confining Stress -~ @y (pif)

_DATA

 KEY TO TEST

HARDING, MILLER, LAWSON & ASSOCIATES
C‘onsu//mg Engineers

Job No:'3964 ..4‘-

Appr 5 /95 Dato

10/19/7

1SOIL CLASSIFICATION CHART

AND
KEY TO TEST DATA

&nger Waiau Aparfmenfs'

39




. . N S G .

Volume,Changé

(Pefcenf)

Air Dry*

Boring "fo Safurafed

, fo_Oven Dry ' |

Air Dry*

 Totall

'QZ[T_t;Iz.d;r;.Q;)jw;sf

7| z0 0 s

f*Airfdryjis ati

low humid ity condition -
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PRESSURE (psf x1000) |
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.820 @t .
\\\h\
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Lo §~~~ o
. O0l.7 02 03 0405 2 3. 45 10 20 30 40 %0
Type ofSpécjmén ‘ o V‘BefbréTési' After Test
‘Diameter (in) o ‘43 | Height(in) - 0.8‘ Molsture Content wol 29.6 %|we| 28.3 %
Overburden Press,, Py - 1500 | " psf deRaﬁﬁ ‘ | ®0| .895 - er .820 '
Preconsol. Press., Pe - ~ psf | Saturation - * - | So 96 %] s 100- %
't - Compression Index,Cc . = 0,120 DryDehéﬂy L Ja 96 pct Ya |- tot .pcf
LL 36 o PL. " 28 , | PL. 8 A G; 2.90 (assumed)
Classification ooty cLAYEY SILT (ML) SOUrCe  Bring 2 at 12.5°

HARDING, MILLER, LAWSON & ASSOCIATES

Consulting Engineers

© CONSOLIDATION TEST REPORT -
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Symbol

- Classification and Source, -

/ Liquid

Plasfic - Plasticity

Limit (%)

" RED CLAYEY SILT (ML)
'Boring 2 at. 2 o' .

.RED - CLAYEY SILT (ML)
vBor]ng "

17 ati2.0"

RED CLAYEY SILT (ML) .
Boring 2 at [2.5f

Limit (%)}
a2
C 45

29 12
3

- 28 8
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% Passing

_ndex (%) | #200 Sieve _ ,

HARDING MILLLER, LAWSON & AﬁﬁOClATEB

Consulung Engmeera .

Job No: 3904.4

Appr: s /gs Date 10/19/71

- PLASTICITY CHART

‘Lower Walau Apartments
- Waiau,.Oahu, Hawaii
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CDRY DENSITY (bs/cu ft) oo e oh

. 150

| ]

~ TEST METHOD
-ASTM D1557+70(C)

_Referenéé le'_nev - 100% Saturation -
' ](\/for 2.70 Spacific Gravity =~

130
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10 20 30 40
MOISTURE CONTENT (%)

| Symbol

: S_qmplé Source

Clqssiﬁcuﬁoﬁ : \’ - %;:Tu::‘ (%)

Mcxlm-um' Dry
Density (pcf)

Near Boring 17

 |RED CLAYEY SILT (ML) = 23,0

106
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e “Consulting Engineers

Lower Waiau Apartments
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' X © EXUDATION PRESSURE (psi)
o 800 600 400 300 200 0
80
70
S E 60
Y
>
50
> )
(V¥
‘Eg }
40 .
.y
v
e
L0
20 ~cg—
10 & ' ol
o1 | , 4
Q0 - 100 200 ) 300 400 500
= ®  EXPANSION PRESSURE (psf)
Specimen No, '.1 2 3
Moisture Content (%) 28.0 30.6 34,2
Dry Density (psf) v 97 .4 92 .3 887
Exudation Pressure (psi) 360 220 95
Expansion Pressure (psf) 26 __0. 0.
Rasistance Value_(R) 17 lI N 5
‘ | _TEST DATA_
o S N S d ’ E .«
‘Sample Source Classification Equ?\:lalenr ;r}::::;:n’ _R value
Representative of |- I ' - : ‘
Surface Soils . RED CLAYEY SILT (ML) 10 10 14

HARDING; MILLER, LAWSON & ASSOCIATES
o Consulting Engineers

RESISTANCE VALUE TEST DATA

- Job No:_3904 .Mpprple /gdate:_10/21/71

o v

Lower Waiau Apartments
‘Waiau, Oahu, Hawaii
ks
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ST W, Lambe, 1951.

"vShrink—Swell Tests

' HARDING, MILLER, LAWSON & ASSOCIATES

LABORATORY TEST METHODS

L Moisture Content/Dry Density Determinations‘

Generally, the wet density of the sample was determlned on

- the basis of the entlre sanmple volume. The loss of welght upon'e

“,drylng was used for determlnlng m01sture content

' Atterberg Limits Determinations

'Liquid limit tests were.perfOrmed in accordance,with'the‘

‘method of test for liguid limit, ASTM designation D423=66, with

‘the exception that before testingfthe'material was’not_allowedi

to dry to a_moisture.content lower than the natural moisture

‘" .content. Plastic limit and plasticity index results are in

accordance with{the_Standard method of test)'ASTMudesignatiOn o

D424-59

-.jStrepgth‘Tests,-

,Controlled strain, unconsolidated-undrained triaxial com~- .

‘pression tests were<performed atha strain rate of one percent
'per“minute. Strength test procedures were generally in accord-:

Jance w1th those presented in "SOll Testlng for Englneers" by :,37

by

: Shrlnk—swell tests were performed in pneumatlc consoll—'

.dometers on samples 0.5 1nches in. helght and 2.43 inches dlameter."

Inltlally, samples were allowed to reach equlllbrlum under a

- surcharge load.of_100~psf.. The sample was then saturated and :

k

s ‘



Vprlor to .adding water.

. HARDING, MILLER, LAWSON & ASSOCIATES

J'.again allowed to reach equilibrium. The sample was then removedg,
from the'consolidometer'and}allowed to air.dry; sample'dimensions

’ were-recorded when sample weight reachedlequilibrium. The .

sample was then oven-drled and sample dlmen51ons again recorded

. The percent volume change was computed as the sum of the volume "_

changes from natural moxsture content to saturat;on and from

natural.molsture content to oven~dried.

Consolidation Test.

The consolidation test generally conformed to the standard

method of test’ ASTM de51gnat10n D2435-65T. Each load increment

- .of the test was double the prev10us‘load and was applied through
-a period of approximately 24 hours.. Specimen height was 0.80
. inches.. The sample was.loaded to approximately overburden prior

“to inundation to reduce swell effects. Time rate of COmpression

readlngs were taken at two load 1ncrements above the preconsol-

{

‘71dat10n pressure of the sample.

Compaction Test

A compaction test was run in accordance with ASTM designation

’f‘D1557 70(C) test method with the exceptlon that samples compac*ed

‘wet. of field moisture were not allowed to dry below fleld m01sture:

. Resistance Value'Test_p

A resistance value test was run in conformance with the

. standard California test method, No. 30l.
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. HARDING, MILLER, LAWSON & ASSOCIATES

 EARTHWORK SPECIFICATIONS
'LOWER WAIAU APARTMENTS

GENERAL

R P ¥ Scope‘— The work done under these spec1f1catlons shall
"1nclude clearlng, strlpplng and removal of unsuitable
'pmaterlals, preparatlon of natural 50115 and the excavatlon,

T_placement and compaction of. on-51te and imported fill

B materlals as shown on the plans.

_I 2 Percent Compaction - As'referred to in these specifica-@

' tions, "relatlve compactlon" is the, 1n—place dry den51ty of

the- soil expressed as a percentage of the maximum dry

'denSLty of the same materlal determlned in accordance with

the ASTM D1557 70(C) test method

cl 3 Dust Abatement - The Contractor shall furnlsh, transport

and apply water as- requlred to mlnlmlze dust.

'l 4 Erosion - - The Contractor shall.remove 5011 and. debrls<

"eroded from the site and depos1ted on/in roads, dralnage

fac111t1es and adjacent property.

. SITE PREPARATION ’

2 1 Clearlng - The areas to be graded shall be cleared of

‘all cane, brush,.trees,_and,debrls;.;Thls material shall be

removed from the site.

2.2 Stripping - The upper tWorto’four inches of natural soils

contalnlng grass, roots and other vegetatlon shall be strlpped,

) from all areas to be graded and removed from the 51te.~ This

- mater;al 1s not'to“be reused as compacted flll,.
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t

2. 3 Overexcavatlon - In areas to be fllled 1ocallzed over-
'excavatlon of soft, loose or cracked 501ls may be requlred
as dlrected by the Soil Englneer. Generally, the excavated

e.materlal w1ll be suitable for reuse as compacted flll

2;4 Scarlflcatlon and Recompactlon - After stripping,’ surfaces

“to recelve flllS shall be scarlfled to a depth of elght lnches,‘
m01sture condltloned to a m01sture content suitable for com-

; pactlon and compacted to 90 percent relatlve compactlon.

2.5 Approval - After strlpplng and overexcavatlon and before
plac1ng or' repla01ng flll the Contractor shall obtaln the
8011 Englneer s approval of the s1te preparatlon 1n each area .

to ‘be fllled

FILL MATERTAL .

‘3.1 oOn-Site Material - On-site soil can be used for f£ill

1
i

material provided it is free:of debris, organic material and
‘rocks over six inches in maximum dimension. Unsuitable:
' material ercountered in excavations shall be removed from

7tthe’site; ‘

. 3.2 Imported Material - Imported'material shall be free from

'_‘organic maﬁter'and debris and shall?conform to the following '

gradatlon- ;'
i Sleve Size : e '.‘ L ,fPercent Passing )
‘4 inches _ ~‘_ | v.;u> ) é, 100
: 1-1/2 incnes' B ? " 60 - 100

"The Contractor shall submlt a representatlve sample of 1mport

_materlal to the Soil Englneer for laboratory tests, at. least
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,two'days.prior.tobhauling. All import material must be -

_approved by the Soil Engineer.priof'to‘hauling to the,site;

COMPACTED FILL

4.1 Placement and Compaction - Apéroved fill material shall
be placed in layers eight ihches or less in loose thickness

and moisture conditioned as necessary to achieve a moisture

content suitable for compaction. Fill material shall be

’compacted with sheepsfoot roilers or. other suitable equip-

‘4,ment to obtaln at least 90 percent relative compaction.

*f4 2 Recompactlon - Where test results or performance of the

7“f111 indicate that the m01sture content is not sultable, or

. 1nsuff1c1ent compactlon hes been ohta;ned, the £fill shall.be

'_freconditioned and recompacted to the required density. prior

i”surface are satlsfactory.-

to'placing additional fil;'material.'eThe‘Contractor shall

be‘reSponsible for placing and;compecting approved £ill -

_material in accordance with these specifications. If the

Contractor fails to meet the compaction requirements, he

shall stop hauling or reduce his rate of haul,‘furnish

"additional;spreading,‘watering'and/or compaction equipment,
»vor‘make-any other adjustments necessary to produce‘a satis~-

.factory compacted £il1l. When .the work is stopped by raln,

fllllng shall not resume untll the 5011 Englneer has ver-

1f1ed that: the m01sture content and den51ty of the flll

51 -
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Hc“4 3 Benchlng o Where flll is placed on slopes steeper than -

.‘lf flve horlzontal to ‘one vertlcal the flll shall be started

-

°7,inon a. level bench excavated at the toe of the slope. As the -

'lﬂlflll progresses, it shall be contlnuously keyed 1nto the

“)_natural slope by excavatlng a serles of level benches and

- compactlng the £ill in them.‘.

'14;4,‘Dra1nage *yDurlng construction, all fill-surfaces«shall,d'

’f}nfbe;s10ped to.provide_positiVe surface drainage and to prevent

. ponding‘oflwaterj If it appears that rainy weather is

1_vimminent,‘the.Contractor Shallfroll‘the-surface with smooth

 ‘rollers or rubber-tired equipment to seal the surface against ffj .

* excessive infiltration of water. Temporary surface drains

'1and ditChés\Shall be provided by the Contractor as necessary

"to'expedite'runofffand/or_prevent erosion.

fFSLOPEs AND FINAL GRADING

d5 1l Final Slopes - Upon completlon of the compacted flll, all

stloose materlal shall ‘be removed from the slopes and the slopes‘

| ﬂf"shall be trlmmed or compacted to expose a dense, unlform surface.

5.2 Final Gradlng - All £ill surfaces ‘shall be graded to

:unlform slopes in- accordance w1th the grades shown -on the

B drawmngs so as to drain readlly. All.surfaces should be

'*,1graded_smooth,.low'spots fllled.;n'and.rolled with rubberéi

r‘fired équipment to seal the'Surface‘againstuinfiltration\of} {i'
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'-bSTRUCTURAL AND UTILITY TRENCH BACKFILL

f‘6 1 Backflll Materlal - Backflll materlal shall conform to'

‘pJ;the requlrements for general 51te f111 as’ spec1f1ed in-

ieQ;Sectlon 3.0.

6. 2 Compaction = Backfill materlal shall be. placed in horl_g:’w,iﬂ,

7lzontal, un;form layers six inches or less in loose thlckness,‘.

"' moisture conditioned to a moisture content suitable for com~ .

‘“Npaction, and Compacted to‘at 1eastx90'percent relatiVe.comap
‘paction.l Floodlng or jettlng methods of compactlon shall

1;not be used.

PAVEMENT SUBGRADE

".'At‘the-completion of all'utility trench backfilling,.and

prlor to placing aggregate base materlal the subgrade sur- - |
' face shall be scarlfled to a depth of six 1nches, moisture

' condltloned to a moisture content sultable for compactlon:.7

s_'and compacted to 95 percent: relatlve compactlon. The sub—fbg

;grade surface shall be approved by the 5011 Englneer prlor

‘to plac1ng aggregate base materlal

'”:AGGREGATE BASE ANDVSUBBASE

"Aggregate base and subbase shall be placed in accordance with
'the Clty and County of Honolulu s “Standard Spec1f1cat10ns for-”'

m-Publlc Works Constructlon"; November, 1968
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