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I~ INTRODUCTION.

Th1s report presents the resu]ts of our . foundat1on 1nvest1—7vt'

'gat1on for Parce] 4 of 0cean1c Propert1es Pear] R1dge Deve]—

_ opment The site 1s a 3 4 acre parcel bounded on the west by

Koauka Loop, along the northeastrby the H—l Freeway and a]ong:

»the east by Ka]auao Stream.' The’conffguration\of the devel-

opment ‘and the approx1mate topography of the site are shown on
the S1te Plan, Plate 1. - " |

The development w111 cons1st of two 19 story apartment
bu11d1ngs w1th an adaacent six Tevel parklng structure TATT‘

three bu11d1ngs w111 be constructed of re1nforced concrete.}l

"The apartment bu11d1ngs will be about 70 by 115 feet in p]an '
}d1mens1ons. The park1ng structure w1TT be about 120 by 205 feet

in pTan d1mens1ons

Structura Toads of the apartment towers w111 ‘be carr1ed
pr1mar11y by transverse bear1ng wal]s." Dead plus. T1ve wa]]

loads will range from 36 to 64 k1ps per lxnea] foot at the foun?

”'dat1on Tevel The more heav11y Toaded wa]]s-w111 be Tocated

near the ends of the bu11d1ng Structural support for the park-

~ing garage will be prov1ded through a system of co]umns 1mpos1ng

dead plus 11ve Toads of up to 865 k1ps._ o

The s1te has been graded for a prev1ous]y proposed deve1-~
opment Add1t1ona1 grad1ng w111 be requ1red to deve]op pads-7

for the planned bu11d1ngs.f Up to ten feet of excavat1on w1TT'

be requxred in the area of the park1ng garage and 1n the north_
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corner of but]ding No. 1.1:Grading for buiiding'ﬂo. Z.Will

include five:feet'of'cut at the north end and up to sikkfeet
of f111 at the south end. | o o

The scope of our work, as out11ned 1n our proposal dated

vMarch 2, 1973, was to evaluate subsurface cond1t1ons at the
‘site in order ‘to develop conc]us1ons and recommendat1ons

| regard1ng N

1. Appropriate foundation’types.for'the:buildingsaand d_p'
o soil’ cr1ter1a necessary for foundat1on des1gn‘ o
2. Foundat1on sett]ement behav1or B | -
i 3. Gradlng and backf111 procedures o _
‘.;4f Backf111 pressures and proper back dra1nage for o
:reta1n1ng wa]]s - A
| Sr-tPavement des1gn : _
6. Conz truct1on problems as they relate to s1te'
| grading and foundat1on 1nsta1]at1on_h7*

3 Ne obta1ned data on subsurface cond1t1ons at the s1te by

"udr1111ng and samp11ng test bor1ngs and performlng tests on the '

samples in our laboratory. A deta11ed d1scus510n of the f1e1d

. exploration and laboratory testing program,_a]ong thh-the 1ogs’
' of the bor1ngs and 1aboratory test data, are presented 1n '

. Append1x A
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11 SUMMARY

The site is underlain by stiff clayey silt which has = . "
~resulted from deep weathering of old basalt lava flows. The
- soil ranges from very strong and relatively 1ncompress1b1e N
.near the surface to strong and slightly compressible at

greater depths. It is underlain by basalt bedrock at depths

- of 72 to more than 90 feet below the ex1st1ng surface.-

The apartment towers can be supported on P1ther grld (str1p

- footings connected by rigid grade beams) or mat foundations
. designed to distribute structural loads and "even out"

differential settlements. Either of these foundation

- schemes should reduce differential settlements between.

adjacent load-bearing walls to approximately 1/4 1nch

- Cost shou]d determ1ne wh1ch 1s more su1tab1e

‘Shallow spread foot1ngs w111 prov1de adequate support for

the parking structure. Total settlements will be on the ..~
order of one inch and differential settlements between '

- adjacent co]umns should be 1ess that 1/4 1nch.

Our 1nvest1gat1on 1nd1cates that no unusua] or d1ff1cu1t

o excavation problems will be encountered. The on-site

soils can be excavated with convent1ona] medium-duty,
construction equipment. The on-site soils are sl1ght]y

_expans1ve but will be suitable for reuse as compacted

fill and for pavement and slab support prov1ded they are

'proper]y moisture cond1t1oned
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111 SURFACE AND SUBSURFACE CONDITIONS

A Site‘Conditions

The s1te is a gently slop1ng area which has been prev1ously h;

graded to form several wide, level terraces. There is an ex1st-A

T_}ing’l 1/2 to 1 cut slope about 15 feet high a]ong the northeast

boundary of the s1te and a steep s]ope (near vert1ca1 in pTaces)
: a10ng the boundary between the apartments and the p]ayf1e1d to

,athe east. A dense growth of weeds and brush covers the surface |
in the south portion of the s1te _The north,portwon has on]y_a ,.dc'

: sparse grass cover,

B;lﬂéoiivconditions' |
| Our 1nvest1gat1on 1nd1cates that the sxte is underla1n by T fp”
'st1ff, c]ayey silt residual soil over basa]t bedrock The
-surface of the bedrock at the bor1ng locat1ons var1es from a
depth of 72 feet to over 90 feet be]ow the ex1st1ng surface
- The res1dua1 so11 is. the product of deep weather1ng of o]d’:’

" basalt fTows and 1t conta1ns weathered basalt cobb]es and -

bou]ders It var1es from very strong and re]at1ve1y 1ncompress1b1e, L

Liat the surface to strong and si1ght1y compre551b1e at greater'
depths The s11t exh1b1ts a 511qht to moderate expan51on .
.potént1a1-(1.e. 1t tends to shr1nk and swel] upon dry1ng and
twettTng) » » | | | ‘ |
| | F111 was not encountered in the borxngs, however; there :'
appears to be some f111 on ‘the s]opes between the terraces and(_:f-

on a]ong the east boundary of the s1te Stockp11es of so11

i
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:'bou1dersfand‘debris have_beethTaced.in thessehthfportiphfpft

the'site'(dn the'terraces'south_ofqurings 1,ahd13).

C. Ground Water

Free water stab111zed 1n Bor1ngs 2 and 3 at depths of 53

- and 47 below the existing surface._ The th1rd deep bor1ng CaVedlfV.' ”

before the stab111zed water 1eve1 cou]d be measured | Ground

. ‘water was not encountered in the sha11ower bor1nas dr111ed 1n

the park1ng structure
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IV DISCUSSION AND SCONCLUSIONSS

Our analysis'of'the site indicates ‘that settTement

behav1or will be the most s1gn1f1cant factor 1n determ1n1ng

- ‘the appropriate foundat1on type for the. bu11d1ngs._ The so11

is strong enough to support the. p]anned 1oads on a shallow

'foundat1on system, however, pred1cted sett]ements and the

settlement to]erance of the bu11d1ngs must be cons1dered when
se]ect1ng the foundat1on scheme ' o s
| “We ana]yzed ‘the behav1or of . (1) convent1ona] spread foot- ‘ff
1ngs, (2) a mat foundation and (3) a gr1d foundat1on cons1st1ng _
of str1p foot1ngs and connect1ng grade beams C | |
Sett1ements of conventxonal spread foot1ngs wou]d‘range up

to four inches beneath the heavier 1nterlor walls. Djfferent1a1

settlements iLetween adJacent footings would be.up.to:about 172 ti

rinch

Sett]ements of a mat foundat1on 1mpos1ng a un1form pressure 7 :

uof 2,800 pounds per square foot on the under1y1ng so1] would
erange from about 2 1/2 1nches at the center to 1 1/2 1nches at

'the extreme ends of the bu11d1ng. Settlement behav1or of the

grid foundat1on system wou]d be s1m1lar to that of the mat Both

v'the mat and grwd foundat1ons wou]dd1str1bute the stresses in a

“manner ‘which would tend to "even out" the settlements between -

unequa]]y 1oaded wal]s and between the center and. ends of the

'bu11d1ng. We Judge that e1ther of these de51gns w111 11m1t

differential sett]ements between adJacent ]oad—bear1ng walls f
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i'to 1/4 1nch or Iess

The parklng structure can be supported on convent1ona1'

spread foot1ngs He have ca]culated that the sett1ement of

v:column foot1ngs shou]d be on the order of one 1nch and that -

. d1fferent1a1 sett]ements between co]umns would be less thani

1/4 1nch

- Settlements could be reduced'to negligible va1ues by"

"supporting the‘buildings on end-bearing pi1es uhich gain support

on thevunderiying'bedrock Our prev1ous uork in the area

_1nd1cates that a dr111ed, cast-in- p]ace concrete, fr1ct1on p11e
.foundat1on wou]d not reduce bu11d1ng settlements sxnce the Ioads 

‘would be transferred to the slightly more compress1b1e deeper

so11
Based on our d1scuss1ons w1th your structura] eng1neer,

T. Y. L1n, Hawa11, we conclude that the apartnent towers can

: best be supported on either a mat or r1g1d gr1d type foundat10n

Sha]]ow spread foot1ngs appear to be the most su1tab1e found— ,

. at1on for the park1ng structure We have presented recommend- ‘

ations for these foundat1on types.

The soil wh1ch b]ankets the s1te 1s sl1ght]y expan51ve

~~ The expans1on potent1a] can be control]ed by compact1ng the .
'soil at, or sl1ght1y above, the optlmum mo1sture content and
“.ma1nta1n1ng 1t at th]S m01sture unt11 1t IS covered by pavementsif

’tor s]abs.
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V. RECOMMENDATIONS

A. Site Preparat1on and Grad1ng ,’

Grass and other surface vegetat1on shou]d be c]eared from.f-

the areas to be graded.: Ex1st1ng stockpxles of fill should be

'removed to stiff natural ground.' Where f111 w11] be p]aced the .

natural surface should be scarified, moisture cond1t1oned and .
_ ﬁ o S o N o -
compacted to 90 percent re]ative compaction.!' Fi]] should be

| p]aced in th1n 1ifts, moisture cond1t1oned to a mo1sture content

2

-s]1ght1y above opt1mum and compacted to 90 percent re]at1ve,c

comnact1on

Excavat1ons in the tower and park1ng structure area can be

| made w1th convent1ona1 equ1pment (say, med1um s1zed bu11dozer
'tractors, backhoes, etc. ) : The excavat1on mater1a1 w111 be
'vsu1tab1e for reuse as compacted fill when rocks over four 1nches

. dn max1mum dmmenSJon have been removed,

B. Foundat1ons

Foundat1ons can be des1gned uswng the fo]10w1ng 11m1t1ng -

cr1ter1a
| A]]owab]e Bear1ng Pressures

" Dead p]us‘reducedbljve 1oads;..;.{.{{.'5000.psf

_‘1; Relative compaction refers to the dry'dens1ty’of the'compacted
- material expressed as a percentage of the maximum dry density of
~the same material determ1ned by the ASTM D1557- 70(cC) procedure. g.f

2. Opt1mum noisture content is the mo1sture content by weight
- which corresponds to the maximum dry dens1ty determ1ned by the

ASTM D1557 - 70(C) nrocedure.
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Tota1'design loads,'includingf".‘ B o
‘wind and seismic forCes.. ceevesseesss 7500 psf ;T

Res1stance to Latera] Loads
Fr1ct10n factor | ...;;.;;' ..... ;,;.g;a_0.4
Passive pressure;......,..,..}l.;..;;. 2000 psf*'

*Neglect'passive pressure in the top foot" Structura] backf1]]

B shou]d be compacted to 90 percent re1at1ve compact1on

Spread foot1ngs shou]d be bottomed in natural 5011 at ]east }7

- two feet be]ow 1owest adJacent f1n1shed grade and shou]d be at

1east 18 1nches W1de.

The mat or gr1d foundat1ons support1ng the - apartment towers

3shou1d be we]] re1nforced to even]y d1str1bute structura] 1oads’

- and to span 1oca1 areas of nonun1form support The mat or gr1d

foundat1ons shou]d be bottomed at 1east two feet be1ow the exlst-.‘

-ing natura] ground surface The edge of the mat or per1meter .

. members of the grid should be bottomed at least four feet below ‘
.the lowest aoﬂacent f1n1shed ground surface.; In add1t1on,_we
-vrecommend that the perlmeter of the foundat1on for Bu11d1ng 2 »
A-be bottomed no h1gher than e]evat1on +54 feet to reduce the r1sk

of sett]ement due to creep of the adgacent s]ope.

The subgrade for the mat foundat1on shou]d be scar1f1ed to

‘a depth of six inches, mo1sture cond1t1oned to a moisture content
~above opt1mum and compacted with a smooth whee] ro]]er to at

f]east 95 percent relat1ve compact1on.

If a slab- -on- grade f]oor 1s used 1n conJunct1on w1th the

- grid foundat1on scheme,‘1t shou]d be under1a1n by a capxl]ary
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moisture break consisting of six inches of free-draining,

crushed rock graded as follows .

" Sieve Size S v.h' ”'dPetcent”Passing -
3/4nch 0
No.4 . 0-5
No. 200 N »j",' . 0-3

. Loca]ly available crushed rock, commerc1a11y des1gnated as 3B—

F1ne, meets the above requ1rements. An 1mperv1ous membrane

' dshou]d be placed between the rock and the s]ab to prov1de a .

' mo1sture vapor barr1er

we Judge that a mat foundat1on would be suff1c1ent]y

<‘th1ck to b]ock the penetrat1on of mo1sture and mo1sture vapor,
. and that,the rock and membrane can be e]1m1nated 1f‘th1s_scheme'd'

is used.

- C. Retaining Walls

- Retaining wa]] foot1ngs shou]d be des1gned accord1ng to

.the cr1ter1a recommended for spread foundat1ons 1n Sect1on V-B.

Free stand1ng reta1n1ng wa]]s ‘with 1eve1 backf11]s shou]d bev

_des1gned to w1thstand an equ1va1ent f1u1d pressure of 35 pounds'

per cub1c foot Reta1n1ng wa]ls which support a-slop1ng-back-'

f111 should be des1gned for equ1va1ent fluxd pressures of 45.

spounds per cub1c foot.

Retaining walls shou]d be prov1ded w1th weep ho]es and

backdralns»to‘prevent the bu11dup of hydrostatjc.pressure,

- -10-
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“Backdrains should consist of a freefdraining,ecrushed rock R

b]anket,.eight‘inches'thick piaced behind thedlower'half of
the wall The dra1n rock shou]d conform to the gradat1on'

spec1f1ed in Sect1on V- B for the free dra1n1ng rock beneath

"slab floors.

Structura] backf1]1 beh1nd the reta1n1ng wa]]s shou]d be

‘placed in th1n_11fts, moisture cond1t1oned and compacted to 90

percent re]ative compaction; Methods or equ1pment wh1ch wou]d

1mpose excessive- latera1 stresses on the wa]] should not. be used

D. Asphalt Pavements =

We. recommend a pavement sect1on 1n the parklng and drxveway

“areas of two inches of asphalt concrete over s1x 1nches of
"kaggregate base The subgrade should be prepared by scar1fy1ng f
to a depth of six inches, mo1sture‘cond1t10n1ng to s]1ght1y“b

. above the optimumhmoisture contentand‘compactingsmith a smooth
rWheel'ro11er’to-at Teast 95'percent re]atiVehcompaction;r The

.subgrade shou]d be dense and nony1e1d1ng and shou]d be maln-'

tained in a mo1st cond1t1on until base rock is p]aced
Aggregate base shou]d be mo1sture cond1t1oned and compacted

to at least 95 percent re]at1ve compact1on Aggregate base

should conform to the C1ty and County of Hono]u]u s Standard
Spec1f1cat1ons for Pub11c WOrks Construct1on, dated November

1968, o

1=
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VI  REVIEW OF,PLANS;AND:CONSTRUCTIONthSPECTION

We recommend that we rev1ew the foundat1on and grad1ng p]ans f.j

and spec1f1cat1ons to correlate the actual des1gn w1th the 1ntent r-ﬂ'

- of our recommendat1ons

We recommend that we 1nterm1ttent1y 1nspect the site prepa_ e

rat1on, placement and compact1on of fl]], 1nsta11at1on of found-n ;"‘
_at1ons and construct1on of pavements ThIS 1nspect1on w111 perm1t
_'us to detect unant1c1pated f1e1d cond1t1ons ‘that m1aht requ1re

special treatment or mod1f1cat1on of-our_recommendat1ons.,-

o12- 0
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FIELD EXPLORATION AND LABORATORY DATA

A. Field Exploration

“ We explored subsurface'conditions‘at the site by dri]iing"

_fiue teSt'borings'With truck—mOunted,vf]ight'auger equipment.

- Three of the borings‘were drilled in the area-of the apartment

towers to depths between 90 and 101 feet. Two bor1ngs were

- drilled in the area of the park1ng structure to depths of 36

feet. The f1e1d work was performed between March 15 and March r
21,‘1973 The 1ocat1on of the borlngs are shown on’ the S1te |
Plan, Plate 1.~~~ o o

“The borxngs were 1ogged by our eng1neer who‘obta1ned corev

samp]es from the bor1ngs for exam1nat1on and 1aboratory tests

“Core samples of the so11 were taken us1ng a 2 4 inch I D. sp11t
barrel sampler driven w1th a 300 pound hammer fa]11ng 30 1nches.f'

The dates of the dr1111ng, sample depths and so11 c1ass1f1cat1ons

are presented on- the Bor1ng Logs, Plates 2 through 5. The_

s'so115 are descr1bed on the bor1ng 1ogs in accordance w1th the

Un1f1ed So1] Classification System shown on P]ate 6.

.}B." Laboratory Tests

The core samples from the bor1ngs were re- exam1ned 1n our

d]aboratory to ver1fy their f1e1d c]ass1f1cat1on and to select
i appropr1ate samp]es for test1ng.d The laboratory program 1nc1uded

amo1sture content/dry dens1ty,'strength, conso]1dat1on and

c1ass1f1cat1on tests. The'consolldat1on test_data are'presented 3

. -]6- :
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on Plates 7'through’9. The c1ass1f1cat1on tests are presented
on the Plasticity Chart Plate 10. The rema1n1ng test data

are presented on the- borlng 1ogs in. the manner descr1bed by

" the Key to Test Data, P]ate 6.
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Mottied Brown Clayey Silt (MH)
very stiff,moist, with cbundant
deeply weothered basalt gravels
.and cobbles

1 Dork Brown Cloyey siit (MH)

stiff,wet

Mottled Brown Clayey ‘Silt (MH)

stiff, wet, with abundant deeply
weathered bosalt cobbles

X water level 3-20-73

medium stiff from 55°'to 70

Laboratory Tests

Blows / foot.
Moisture

24

38

-33

42

Content (%)

Dry

Density (pct) .
Depih (1)

o
[=]
nf Sample

95—

1084

110

120

- 1258

138

1454

155—

Grey_Brown Basalt
tow hardness, weak
deeply weathered

ODrgwn___E 4H

Checked__0.6.6_

Approved, R G.G
Date__3-30-73
Scale NONE

'
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LOG. _OF BORING 3 i
Equipment Flight Auger
Elevation 67.0 Dote _3-20-73
. - . >y
. s .2 &z $.2 &
) - o = hg : - : = (]
C & © ~ et
g3s T£3 238 3£%
o355 5k s5E2S 98
: NN - - X-X
Laboratory Tests ) Laboratory Testsw 80 1Y
59
Mottled Brown Clayey Silt (MH)
60 very stiff, dry, with aebundont .
. 5 deeply weathered basalt cobbles 4 85 very stiff from 85°'
moist at 4 o "
37473 73 H
10 52 = g0
Tx 2280(1470) 37 386 77 ;, HuT] _ o5
Dark Brown and Grey Clayey Siit (MH) - -
very stiff, wet ’
LLSI
CONSOL PIt6 . 20 1004
Tx 3150(2000) 33 360 88 ﬁ
' L1 .
25 Mottled Brown Clayey Silt (MH) 105
33. ] - | very stift,wet,with cbundant deeply .
| ’ weathered basait cobbles.
304 . 110~
32
44 35 [IE- 2
_ H1T] Dark Brown and Grey Cloyey Silt (MH)
_ ] ' very stiff, we?
Tx 1550(4000) 36 475 75 40—#_.»- 120+ ‘
Mottled Brown Clayey Silt (MH)
very stiff, wet,with abundant =
38 45— deeply weathered bosalt cobbles 125 —
N water level. 3-21-73 :
16 50—y stiff trom 50' - 130
= .
55J 35
28 o . !
26 . eo—é 140
65— 145
35 B
3 rog 150
19 51 155
80— 160
. . PLATE
é‘:‘:i;‘;fi%%'—s HARDING, MILLER, LAWSON & ASSOCIATES LOG OF BORING 3
Drawn___E.J.H . . .
i:;c:edd___%:‘; : Comruiting Eugineers PEARL RIDGE DEVELOPMENT-PARCEL 4 4
Ve 3 .
Do 3.30-75" Wy | .
Seale NONE® '
e KALAUAO . OAHU HAWAII

PRINTED ON DATAPRINY HO. 123
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LOG OF BORING 4
Equipment Flight Auger
"Elevation 810 . Dote 3-2)-7%
5.2 3z |
325 %5 2
. 235 585
- Laborotory Tests . 8 20 °°%"—’
) 60 ) : -,
Mottled Brown Cloyey Silt (MH)
very stiff, moist, with abundont
consoL 66 S~ deegly weothered bosalt grovels
qnd cobbles : :
5 4u 79 '°"-u .
54 15
a

27 392 79 25

28

69 '

20

30

35

{no free water encountered )

LOG _OF BORING 5

Equipment Flight Auger
- - Elevation _19.0 Date 3-21-73
§.2 E._
o 2%' Zed
o w -
: 3 85t »8 s¢
Loboratory Tests o 2O aa ?’"’ i
Mottted Brown Clayey Silt (MH)
- 62 very jstiff,moist, with cbundant .
] deeply wecthered basalt cobbles
‘yC SIS0 37 346 88 4 Dork Brown Cloyey Silt (MH)
very stiff, moist .
43 10-L]T11] Mottred Brown Ciayey sitt (MH)
S - very stiff, wet, with obundant
gravels and cobbles
34 444 75|’5—E
43 ZQ—'E
20 251 stiff from 25'
30
Tx 1190(3000) 28 560 67
28 33 } (no free water encountered. )

Job No 3934,001 06
Designed_E.J.H
Drown E.J.H
Checked__D.6.6
Approved_0.6.6
Date__3 -30-73;
Scale__NONE

HARDING, MILLER, LAWSON & ASSOCIATES

. Consulting Engineers

LOG OF BORING 4 & 5

PEARL RIDGE DEVELOPMENT-PARCEL 4

KALAUAO

OAHY

HAWAII

PLATE

PRINTED ON OAYARNINT NO. 103

]

§
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MAJOR DIVISIONS

TYPICAL NAMES

GW [:..4°1 WELL GRADED GRAVELS, GRAVEL = SAND MIXTURES
, CLEAN GRAVELS ] WeLL o GRAVELS, s
v o | wimime or :
ﬂ 1 GRAVELS NO FINES op [%ig:] POCRLY GRADED GRAVELS, GRAVEL - SAND
- : } MIXTURES .
o » ) - .
o § | MORE AN AL : SILTY GRAVELS, POORLY GRADED GRAVEL - SAND -
oM SILT MIXTURES
. IS LARGER THAN GRAVELS WITH :
0 NO, 4SIBVESIZE | OVER 12% FINES
u ‘ ac CLAYEY GRAVELS, POORLY GRADED GRAVEL - SAND -
% 3 CLAY MIXTURES
3 T
5 -§- ] cansanes Sw WELL GRADED SANDS, GRAVELLY SANDS
. - WiITH LITRE OR
SANDS .
u g NO FINES sp POORLY GRADED SANDS, GRAVELLY SANDS
s E | MORR THAN HALE : '
COARSE FRACTION - |am SILTY SANDS, POORLY GRADED SAND = SILT-
8 § IS SMALLER THAN - | sanps with MIXTURES
NO. 4 SIEVE 5128 OVER 1% FINES
I ] CLAYEY SANDS, POORLY GRADED SAND - CLAY
A MIXTURES

INORGANIC SILTS AND VERY FINE SANDS, IO“

“HIGHLY ORGANIC SOILS: Pt

3 E ) ML FLOUR, SILTY OR CLAYEY FINE SANDS, OR
& , CLAYEY SILTS WITH SLIGHT PLASTICITY
5§ SILTS AND CLAYS ‘ V INCRGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
a : cL GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,
é LIQUID LIMIT LESS THAN 50 - LEAN CLAYS
Hilp
ﬂ & oL Ithi ORGANIC CLAYS AND CRGANIC SILTY CLAYS OF
1=3 iifih Lowmsncm
§ NH INORGANIC sn.vs. mucsous OR DIATOMACIOUS
= . FINE SANDY OR SILTY SOILS, ELASTIC SILYS
3 SILTS AND CLAYS /
Wz LT o CH INORGANIC CLAYS OF HIGH PLASTICITY,
- g LIQUID LiMIT GREATER THAN 50 FAT CLAYS-
I OH (/7] QRGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
§ vz ’OlGANIC SiLTS
PEAT AND OTHER HIGHLY ORGANIC SOILS

UNIFIED SOIL C

ASSIFICATION SYSTEM

Notes: (1) All strongth tests on 2.8"

' C'OI‘.IO' ~ Consolidation . *Tx 320 (2600). o Unconsollaut;d Undrained Triaxial
L = Liquid Limit (in %) TxCU . 320 (2600) . Conselidated Undrained Triaxial :
PL - Plastic Limit (in %) lDS 2750 (2000) Consolidoted Drained Direct SH;ar
. c" —~ Spocific Gravity FVS a0 . Field Vane vao'or‘r o ’ '
SA . Sleve Analysis =~ *ue 2000 7 o “Unconfined Comproession
. "Undisturbed® Sample Lvs 700 o Labaratory Vane Shoar ‘
Bulk Sample: ' . .

unloss othorwise indicated.

(2) * lndlcoln 1.4 d!umnor'lomplo,

-Shear Strength, psf

Conﬂnipg F'r_-:iu'ri, .pzf

or 2 4" dlcmour wmplos

"KEY TO TEST DATA

HARDING MILLER, LAWSON & ASSOCIATES

Consulting Engzneers

Job No:_3934,001  Appr: DG /jc Date 4/17/73

SOlL CLASSIFICATION CHART

; AND _
"KEY TO TEST DATA

Pear | Rldge Developmen+“
‘Parcel 4

PLATE
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s - . . N o A R D T T i I B O e I e e B S R T A
. . ) . + |

PRESSURE (psf x1000)

20

30 40 50

Classification Mo»'H'lred“Brovm C

layey Sitt (MH)

Source Boring 2 @ 50.3"

ol 02 030405 | 2 3 4 5
1.60
T
\“
1 e
T~
KX
1.50 \\
1IN
B
@ N
=3 &
x | .40 +—+—t+t+rr—+—1T—1T1r1T1—"TF+1+4+—= \
e . N
s I N
’ T INUE
\\\\ |
\
 —
1.30 N\
T . m,\\,_
L ' \\
TP \
\\\’\ \
T
1.20
S0l 02 03 0405 .2 3 45 0 20 30 40 50
TybgofSpec'imen Undisturbed Before Test After Test
Diameter (in.) 2.43 "Heighwf(in.)on.so Moisture Content Wo 53.8 %l wr 46.5 %
Overburden Press., P, 5400 psf | VoidRatio eo 1.611 el 1.360
Preconsol. Press,Pe ~ = - pst | Saturation So 100 . %St 100 %
Compression Index, Cc .35 Dry Density | ¥ 72 pcf ] ¥d 79  pef
LL - - PL - - Pl - - Gs 3.0 (assumed)

S

HARDING, MILLER; LAWSON & ASSOCIATES

'CONSOLIDATION TEST REPORT

PLATE

Consulting Engineers

73

JobNo: 3934,001  Appr:DG/ jc

Date 4/17/

PéarJ'Ridge Development
. Parcel 4 '

o -23-




~ PRESSURE (psfx1000)

s An

o O 02 030405 | 2 3 45 00 20 .30 40 50
I
st
=LA L _
N
_ ME
| |‘5 L\ .
_ @\\
TN
N
S Q N\
- \\\ \
1.10 \\ N
. \\ . N \\ 7
@ g -
Z N il
<
Q \\ . \\ i
— N
gt .05 \\ \
N \
N
I A
1.00 N
~Na.
. =Nl y
~_ | \\LT '
I
0.l 02 03 0405 2 3 45 10 20 30 -40
Type of Specimen Und i s}'rbu rsed | - o ~ BeforeTest After Test
Diameter (in.) 2.43 Height(in) 0.80 Moisture Content wo 35.9 % tw] 38.5 _%
- Overburden Press., Py 2200 psf | Void Ratio eo 1.195 | es 1.125
“Preconsol. Press.,Pe - - psf | Saturation So 89 %St} |_‘00i, %
Compression Index,Cc 1 Dry Density 1 ¥d 8"4; pef | ¥d 86 pef
LL 51 PL 35 P e |6 2.95 (assumed)

Classification Dark BrFown Clayey Silt (MH)

Source Boring 3 @ 20".0'

HARDING, MILLER, LAWSON & ASSOCIATES

&

Consulting Engineers

JobNo: 3934,001  Appr: DG/ jc Date4/17/73

. CONSOL—lDATION TEST REPORT

 Pearl RidgevDevelohmenT'
' ~Parcel 4

PLATE
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- L - PRESSURE (psf x1000). | - R
ol 02 03 0405 2 3 45 .10 -2 30 40 50
.30 o N _ g
1.25 \\\
I O I L
N
N
N
1.20 N
) \\

@ _ .
=] N
= N\
[« 4
e \
s || , smundINERE b |

.15 6 =t = e i B P T £

\\\ \\
‘\\\‘ <
T\\\\
st
1.10
ol 02 03 0405 2 3 45 10 - 20 30. 40 50

' Type of Specimen Undisturbed ‘BeforeTest After Test
Diameter (in.) ' 2.43 | Height(in) ow,8(>) ‘Moisture Content Wo 31.4 %] wt 45.7 %
Overburden Press., Py . .460 - psf | VoidRatio eq 1.150 ef| 1.272
Preconsol. Press.,Pe - - psf | Seoturation | Seo 76 %1 S¢ 100 %
Compression Index,C¢ . - = DryDensity - 1Jd| 81 pct|¥a] 76 pct
L - - - PLL - - P - - Gs 2.78 (assumed)

Classification Mo++tled Brown Clayey Silt (MH)

Source Boring 4 @ 4.4

S

| HARDING, MILLER, LAWSON & ASSOCIATES

Consultiné Engineers

PLATE

‘| JobNo: 3934,001 Appr: DG/ jc Date4/17/73

- CONSOLIDATION TEST REPORT
~ .Pear| Ridge Dev’el'_c')pmven"t““ '

S F’ar‘(:fe‘l 4

_.‘.25-




ol 1

50

1 cH

40 I
' CL

30

20

~ PLASTICITY INDEX (%) =

. LQUID LIMIT %)

50

60 70

80

90

100

Symbol

Classification and Source

Liquid
Limit (%)

Plastic

Plasticity

Mottled Brown Clayey Silft .
(MH) . o ) '
- - Boring | & 2.5"

Dark Brown Clayey Silt (MH)
Boring 2 @ 20' ' .

54

51

Limit (%)
35

35

Index (%)
|9“ 

% Passing

HARDING, MILLER, LAWSON & ASSOCIATES

- Consulting Engineers

JobNo: 3934,001  Appr: DG/ jc Datea/17/73 |

PLASTICITY CHART

' Pearl| Ridge Development

~ . Parcel 4 -

_26-_ .



4 cqpies

M copy

" HARDING ~LAWSON ASSOCIATES

DISTRIBUTION -

‘Ocean1c Propert1es, Inc.

20th Floor

“Financial Plaza of the Pac1f1c

~ Honolulu, Hawa11

 'Attent1pn..~Hr. w1111am deVos

7. Y. Lin, Hawaii, Incorporated

1272 South King Street

-27-

- Honolulu, Hawaii 96814



~e e

a‘..-o 7, . e . ) . } ’ S —o
' 4/24/73 cc: F. Slavsky; Austin, ,_"S'mith & Associates - sm o previvay
’ : HAWAIL

| guax
WASHINGTON, D. €.

HARDING=LAWSON ASSOCIATES  Consulting Engineers aud Geologists
1259 South Beretania Street, Honolulu, Hawaii 96814 « (808) 537-3352 « Telex 723560 ) .
v : DONALD L. SCHREUDER

Civil Engineer

¥ ].b’ 76. / é/_( Associate-in-Charge

~ April 19, 1973 | RECEN;.D
3934,001.06

!{ ’} I 'T.?
=t “5:' I ﬁ T r, - TV
i - ‘ \, (f Urlrin Divisior

Oceanic Properties, Inc.
20th Floor

Financial Plaza of the Pacific e
Honolulu, Hawaii T

Attention: Mr. William deVos jmgsﬁ e e —————
E Havgy %6813 ]

Gentlemen: o o : 5 AS}\ HONOL 15"

This letter transmits four copies of our foundation investi- ol freniac
gation report for Parcel 4 of your Pearl Ridge development. T

We conclude that the planned bui1dings ean be supported on a !
shallow foundation system of spread footings for the parking |
structure and grid or mat type foundat1ons for the 19-story i
towers. The grid or mat foundations are required to distribute/
building loads and reduce settlement to acceptable values. i

|

f’

We discussed our conclusions and recommendations as they were
developed with your Structural Engineer, T. Y. Linn, Hawaii. |
We will continue to consult with them and other members of the:
d%sign team during development of the foundation and grading ; o
~plan. P
. ’ . H

Yours very truly,

HARDING-LAWSCN ASSOCIATES

@MU j ,éitﬂ WAL

g,O)J
Donald L. Schreuder
Civil Engineer - 2531

DLS/jc

cc: T. Y. Lin, Hawaii, Incorporated ‘ -
1272 South King Street ' e . - ;
Honolulu, Hawaii Wt A. o Vos
Enclosed: One copy of report APR 2.7 4573
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CALIFORNIA
NEVADA
TEXAS
ALASKA
HAWALL
GUAN
. WASHINGTON, D c.

HARDING~LAWSON ASSOCIATES Consuiting Eiginecrs unJ, (remugz.sv

1259 South Beretania Street, Honoluly, Hawaii 96314 « (808) 537-3352 + Telex 723560

DONALD L SCHREUDER
Civil Engineer
" -Associate-in-Charge

May 4, 1973

3934,001.06 H59¢.)
. [/:‘() (e8 ) res
‘-L-“‘ "L-:? ‘,_‘;a [SE ol P
Oceanic Properties Inc. - hf ' "’““B\W&%//‘/
20th- Floor 7
Financial Plaza of the Pacific | MAYiS 737“
Honolulu, Hawaii 96813 . : BN 5 I

Attention: Mr. Ni]]iam deVos

Gentlemen:

Re: Peaf]'Ridge Development
- Parcel 4
Kalauao, Qahu, Hawaii

This letter presents supplementary recommendations

regarding site grading at your Pearl Ridge project,

Parcel 4, discussed with Mr. Ken Kurokawa of Austin-

Smith and Associates on May 1, 1973. Qur Foundation

Investigation report for the project was submitted

on April 19, 1973. ENGINEERS

: ;5, SA HONOLULY
The cut-slope along the north boundary of the site ¥ T Hawal
(between the proposed parking structure and the H=1 TO[ lhec. | At
Freeway) will be stable at 1 1/2:1 (1 1/2 horizontal osA
to 1 vertical). The slope should be provided with S =
an intermediate bench, eight feet wide, where it is o
nigher than 15 feet. : - was| T T

. TSK
Fill-slopes should be no steeper than 2:1. 1In addition} > —i—o
fills placed on existing slopes which are steeper than o e
5:1 should be started on a level bench and continuously| imw |1
benched into the existing sloping surface as the fill Sl i
progresses. This is particularly important if fills ! I La Y A P
are placed on or near the top of the existing slope ;M | —
along the east boundary of the site. This slope is tove T
near vertical in places and appears to have had fill s |1
pushed over it during previous grading. If grading zm — | —
‘ ' Are |1

Remarks

Copies to




Oceanic Properties Inc. HARDING ~"LAWSON ASSOCIATES
3934,001.06 ‘
- May 4, 1973 - Page 2

is planned for this area, the old fill should be

removed and the slope should be reconstructed to

1 1/2:1 in cut areas and 2:1 if fill is placed on

it. _ :
Very truly yours,
HARDING-LAWSON ASSOCIATES
Donald L. Schreuder,
Civil Engineer - 2531

DLS/jc |

¢c: Austin-Smith and Associates

745 Fort Street, Suite 900
Honolulu, Hawaii 96813
Attention: ir. Ken Kurokawa



