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GEOLABS-HAWAII
- Geology. Soils and Foundqtiqn Y‘En‘gineering_
1'553 Colburn Street, Suite 202 . Honolulu, Hawaii 96817« . (808) 841-5064

March 27, 1978
W,0, 738-00(B)"

Civic Development _
Room A, 1305 South King Street
Honolulu, Hawaii 96814

Attention: Mr. George H, Sakoda

 Subject: Field Observation and

Foundation Recommendations
Momilani Villa, Unit I

Lots 11-12, 13214, 15-16, 17-18, 23-24,
29-30, 33-34, 57-58, 59-60, 61-62,
63-64 & 65-66 ' :
Gentlemen: o |
As requestedQ the site conditions at the above referenced
Tots were evaluated for foundation design purposes. As
stated in oUr'proposal; it is not the purpose of this
investigation to cheék the compaction quality of the

already completed grading work.
Our findings and recommendations are presentéd in this 1etter;

The soil reﬁort and site grading observations for thefabove

project were madé‘by others. The sjte grading plan by Park

'Engineering'Inc.;datéd~$eptember 13; 1976 was used to deter-

mine the grading that had taken p]&ce at the site.
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'FIELD EXPLORATION AND LABORATORY TESTING

One.borTng.was drilled ét‘Lot 45-46 to evaluate the subsurface
conditions for the deSign of the proposed retaihing walls.
Detai1ed descriptions of the soils encountered are presenfed
on the logs. 'The approximaté location of the borihgﬂis shown

on each of the attached plot plans.

2.4-Inch diameter ring samples of the top 1.5 feet below the
existing building pads were obtained for visual fnspection
and 1aboratoky testing to evaluate the expansive pfOperties

of the existing surface materials., Water contents and swell -

~tests on 1 inch thick undisturbed ring samples with 55 p.s.f.

surcharge loads were utilized in the evaluation 6f.the soil

properties,

Portions of the building slabs for Lots 57-58,'59-60l& 61-62
are located within about 15 feet from the top of the stream
lining. " Probings were made in these lots to evaluatérfhe
condition of the fill that was placed in this area. The
probings were made by driving a 2-inch diameter conical point
with a 140-pound‘hammer falling 30. inches. The humber‘of blows
to.dr1Ve the conical point was recorded and is presénted"on

the logs. The approximate 10catfons of the probings are shwon

on the attached plot plans.
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P.3 -

for Lots 11 through 18 and 23 24 were made for reta1n1ng wa]]

Based on the f1e1d exp]orat1on and laboratory test resu]ts, our f

V1sua1 observat1ons of the cuts at the reta1n1ng wa]] ]ocat1ons

‘ des1gn purposes.

dDISCUSSION AND RECOMMENDATIONS

' recommendat1ons are as fol]ows.

Expans1ve So11 Cond1t1ons

"per1meter foot1ng.

Where expans1ve so11 conditions are encountered

deep per1meter footings are recommended around,‘

~the house s]abs'to reduce the shrink-sweTI effects -
" of these soils. The perimeter foot1ngs shou]d |
- axtend a minimum of 2 feet below the outs1de o

ground elevation and-have a minimum th1ckness Of”'

9 inches. A #5 bar should be placed at the top o
and bottom of th1s cut=off wa11 footing.. P

The 6-inch base’course layer should be compacted

“wet of optimum moisture content to a minimum of

90% maximum density. Prior to pouring the slab,

- the subgrade and base course 1ayer shou]d_bevkepth_
.continuous1y noist'by flooding or Sprinkling.“"
‘ The-sojlsuengineer:shou]d inspect the subgrade}
';preparation. check the moisture contents-of thev
,underTying soils, and fest compactionvof the n-fj

’cush1on Iayer pr1or to pour1ng of the slab and -

“'
) .
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]f_Expans1ve So11 Cond1t10ns (cont’d)"y St
'“_»The bottom of the foot1ng excavat1on shou]d be

— neat and free of 1oose so1]s.

’efAThe'conchetinQ of'fOOtingiand s]ab‘shdu1dﬁbe"‘xmﬁh

vecoord1nated 1n such a way that the t1me per10d

| “1é.between the inttial. excavat1on and f1na1 concreteiff}fjf,'-;

'7‘fp1acement at each lot is kept to a m1n1mum.hhg?g5-;
"VCont1nua1 f]ood1ng of the exposed subgrade is”
hﬂh ‘requ1red to saturate_the,under1y1n9“expan51V¢{{::r

. soils,

| *[ Drainage and gutter water shou]d be d1verted
7}; far away from the per1meter foot1ngs and ﬂ

;ewalkways.
: T

Lot 33-34

».;ﬁ'The”1aboratony:tests'ahd'field ebsenvattonsdq
::1nd1cated s]1ght1y expans1ve 50115 1n these
.b']ots.v The recommendat1ons for expans1ve 5011

cond1t1onsng1ven above should be”u$ed.exceptm,

L a 1 foot deep,perimetek fdotfng'may beHUSed,wal7?*

. Lots 63-64 & 65- 66

;5”The 1aboratory tests 1nd1cated expans1ve so11s

'r';1n these 1ots. The recommendat1ons for expans1vefﬂi‘ﬁj~

‘1‘5011 cond1t10ns g1ven above shou]d be used for

dythese lots._ffff
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Nt“Lots 57-58, 59- 60 & 61-62

~ The rear port1on of these un1ts are. 1ocated ,rﬁﬁt'fm'

w1th1n about 12 to 16 feet from the top of

',;f the stream 11n1ng The prob1ngs in this

'*,area genera]ly 1nd1cated st1ff underlylng

"mater1a1

oIt s ant1c1pated that surface fill w1th1n ‘Q1f ij'

- 10 feet behind the top of the 1ined channel
" bank w111 experience some long=- term sett1e-‘}hyiff.
"’ment._ Future add1t1ons shou]d be avoided |

v,,w1th1n the 10- foot set back area beh1nd the ;JffT

top of the 11ned channe] or be des1gned by

a so1ls eng1neer.

-}thheiIaboratoky‘tests indicated eXpansivéj7’5

,soi]s in these lots. The kecommendatiohs .
'for expans1ve so11 cond1t1ons g1ven above

‘f shou]d be used for these 1ots

’ :V; LotsJ1i 12, 13-14, 15 16,_17 18 23-24 & 29-30

'fffThe laboratory tests 1nd1cated expans1ve to- ]bfjjy

"f_cr1t1ca11y expans1ve soils in these Iots.

’,*The recommendat1ons for expans1ve so11 cond1t1ons_ R

'ﬁ'?ztf91ven above should be used for these lots.~ R SCRE
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,;For Lots 11vto'16, the'perimeter footings.
| Sh6u1d be deepehed'and extended down to a
'depthvof 3 feet below outside finish grade.

*interibr f°°tings should be founded 18 inchesf 3

| 'below'the'top of s]ab' A]] foot1ngs shou]d

 be: re1nforced w1th two #5 bars placed at the L

f top and bottom of the foot1ngs.'

,vBasement.wa11s:ape planned for portidns of"“”"

't‘athree uhits.' Field observations 1nd1cate

3‘fthat the mater1a1 behind these proposed

" wall cons1sts pr1mar11y of silty c]ay with

cobb]es and grave] with pockets of clay.

\‘For these un1ts. the following recommendat1ons]3.-

g may be used for reta1n1ng wa]] design:

",1:‘~we11 graded granular mater1a1, such as

r';base course rock, shou]d be used as

elubackf111 material beh1nd the wa]]s.,g 

A'félﬁ:The’bqttoms of footings should be a

" minimum-of‘z'feet below the finish grades.

j,13;‘ A]ioWable bearing values of 3000 p. S”fa-

| may be used for foot1ngs rest1ng on

"Cst1ff so11

" GEOLABS—HAWAN
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~ 4, For lateral earth'presSure. the fol]qwingp’_

can be used:
"Qia) -Walls unrestra1ned at the top -'_J
45 p c f. equ1va1ent f1u1d pressure.
. b). Walls restrained at the top -

60 p.c.f. equ1va1ent f1u1d pressure.

. Additional IOadvdue.to sloping surcharge

~ should be included where applicable.

‘5. A friction factor of 0. 40 can be ut111zed - S

 to determ1ne the s11d1ng res1stance of the_'”‘

wa]l.foundatlon,

':»jG;J;A subsurface dra1nage system shou]d be

) ::used to ‘prevent the build-up of hydrOStatICViU:I

pressure behlnd the wa]]s.
. " ’ ’ - \

B R | ( | .. -
~Footings, slabs and sideWalks located near the' -

. tops of slppes.wi11 be subject to slope creep~~5¢ -

- 'effects;ﬂ To reduce these effects of s]Ope<

movemehts;_the foundations of-these structures

shdu1d.be embedded_such that the outer edge of -

‘the foundation has a minimum horizontal set-back

~ distance of 5 feet from the slope face. . . . '

GEOLABS—HAWALII
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- Lot 45-46 | o
The boring indicated about 2 feet of stiff clay
sover stiff silty clay over bou]der1y or rock

| format1on at about 5 ft. depths,

_ The wall footing should extend through the siltyﬁT”“
“clay and rest/on the rocky méterta]s. Other t\"”'w
retaining wa]] recommendat1ons g1ven ‘above 'ﬂﬂ=»"*

‘should be followed.

, To neduce sUrface‘slope'creep effects, shoht o
.'!» p1er type foundat1ons extend1ng through ‘the -
,upper clay 1ayer shou]d be used for th1s ;
structure., Loose backfill around the p1er‘f‘v
_.shou1d be USed'to.reduCe lateral loads on

- the pier.

_‘The foundation excavat1ons shou]d be: observed
ﬂby a so1ls eng1neer to see that the 1ntent of

: our recommendat1ons is carr1ed out

”Shou]d you have any quest1ons concern1ng the contents of 

th1s report, p]ease feel free to ca]] us.

Respectfully'submitted,.‘

C.W. ASSOCIATEs; INC. /lwcmw*ﬁi\o'

f/ PROFESSIOMALY \'”
]

ENGH1EER
\. No. 3362-;
//é;%n.ﬁcg?' i ¥

- Bob Y, K wong,-j -2’

L] Q

BYKw CSM cw
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- TABLE T | | S
SUMMARY OF MOISTURE CONTENT & RING SELL TESTS =

o ‘ ' ‘Moisture Cdntent (%)
Lot Sample o : . A
No. Depth - Before - - . After

' ..'fSWe11‘§%)"f

11

g

13

14
15

16
17

18
23
24

28/29

33/34
57 .
58
59

60 .
61

62

. 6" ‘ B
_']8"

18"

. 6 l!‘
18"

18" .’

6(!.
12t
18"
18"

6" .

"2"
]8"

e
18"
ALIE
180
18"
RPN
12"
A

‘ 6"iv*r"~-”

'1.2"

18"

  :6"_ B
_ . "2"
IRELE

25

32
30

28

28

32
35

30 -

32
36
39

9.7

- 32

39

32
22

32

26
27

2

28

29
34

- 2

29

24

GEOLABS—=HAWAII

26

27

49
38

48
38 .

48
37

‘44
27
43"
4
‘47'f’
53
34
”‘ 34 :
37

39  ,.

34

s

B TQ13{9
9.

8.6
a2
o 4.3

s
Y
SN
2.2

X

6.9
S

| 53'4;6v--”'

7.5



TABLE I (cont‘d) |

Moisture Content'(%)‘"_"-, o - 3
Before = - CAfter " Swell (%)_‘\‘

Lot .'.‘ ,.'_.Sa.mp;le‘.’- . o
- No.. - - -~ Depth

. e '_ _~ _  ‘31_ o - ;°tili"  s
64 st 27 36 - :~ 2.9

65 18t 37 - 44-'*:”"}  I Y A
66 IS I LI 40;~  52  “["f:  8.7
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“BORING 7

Samplo -
Dry densny (pcf)
@alowa por foot J

Depih (feet)
'Grqph

PLOT . PLAN)

-SOIL UESCRIPT'I_ON

 Surface elevation 146'%
‘(ESTIMATED FROM

DDA

50 40 30 20 100 |

5

(

CONTINUOUS PENETRATION
WITH A 2-INCH CONICAL POINT

usc

| PENETRATION TEST TERMINATED
‘AT 12,5 FEET ON 3-3-78

@ Moisture | _content L.EGENVD“
T

I
:4
X
P

2 0 OD -pm spoon sample ' Pigstic limit

undisturbed ring sample . © Liquid limit —~
Disturbed ring sampie
Core sample = -

Natural wafcr connmﬁ

Sompler pushed = o B 'Dnvlng onergy 140Ib wi. 30"drop W 0. 738- 00(5)

'MOMILANI VILLA = UNIT I

..)Lo'G " OF BORING
.. CIVIC DEVELOPMENT ‘

. GEOLABDS-HAWAII
Foundation Engineanng ¢ Boil Engineeanng 8 Geclogy

MARCH 1978




- BORING 8
Sample _ - Depth (feet) - Surface elevation 143'%
Dry density (pcf)y . | | Graph '(ESTIMATED FROM
@ Blowe O'fet" ' l [ PLOT PLAN)
owe per fo T
80 a0 _ 30 20 10 o ‘ SOIL DESCRIP 10N u"sc
¥//- STIFF MOTTLED BROWN CLAY MHH -
73 . / SRR _ -A ol
' L C
Z]ég
| -~ _T1\BOULDER | b
i |- A STIFF REDDISH BROWN SILTY". MH
e | | H CLAY _ E
'{HAMMER BOUNCES ROCK OR BOULDER‘AT 4 TO :
' ‘.5 5 FEET, MOVED HOLE 3 FEET
ROCK OR BOULDER AT
- 5 70 6.5 FEET.
1 | END OF BORING AT 6.5 FEET
- | oN 3-10-78 |
I h ‘ . . " . ‘
! . NO GROUNDWATER ENCOUNTERED
s
J
O Moisture contant | LEGEND ‘ . S MOMILANI VILLA - UNIT I
I 2 .0"0.0. split - spoon somple - qustic lamit ‘ '. _ LOG OF BORING
I undisturbed ring sample Liquid Himit —A— i .v'r"”,__C.I.VIC DEVELOPMENT
K Disturbed ring sample . Natural water coMont L GHOLABS-HAWAII o J
I cof. sample . [ - ‘ moundation !nmnoor ng ¢ Bol l:nmnnonnl . gy |,
P. Sampler pushed: Drivind energy-l,ho_lb.wt 30"drop W O 738 00(8) MARCH 1978'

- & o e
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50 40 30 _20 10 0|

EGWING 1,

Sample i

i Blowe per foot

~ Dry. density (pcf)~|

Graph v _
[ . soiL .D‘E'SCRIPTION

Dep?h (feot)

surface elevation 147'%

"CESTIMATED FROM
PLOT PLAN)

~usc|

sl

‘CONTINuoUSTEENETRAT;pN WITH
A  2-INCH CONICAL POINT

PENETRATION TEST TERMINATED
AT 11.5 FEET ON 3-3-78

© Moisture °°'"°"' LEGEND :

I
K
I
P

_ Core sample -

2.0 OD epln spoon somple N qusti"cu

Undisturbed ring - somple' " Liquid
Disturbed ring sample -

limit ——

. j
limit —~

Natural water content —> - [
* . Fon

MOMILANI VILLA UNIT I

'LOG OF - BORING

C IV IC DEVE LOPMENT .

GEOLABB HANRTAII

indatuon l:ng InMering ¢ Bo1l Engy inewring ¢ Oeaciogy

; } ‘

. Sompler pushed . o

" Driving energy 140 Ib.wt.; 30"rop. W.0. 738-00(8) MARCH 1975

PLATE
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BORING ll-}
Somple - Depth (feet) Surface elevation 143'%
Dry density (pcf) Graph ~ (ESTIMATED FROM
@ otows r ] [ ' "PLOT PLAN)
ows per foot T N | =
040 30 20 0. o 1 SOIL DESCRIPTIO . usc
9 ] CONTINUOUS PENETRATION WITH
A 2-INCH CONICAL POINT
K"
5~
=
14+15/.1 1 PENETRATION TEST TERMINATED
A AT 10,1 FEET ON 3-3-78
-4
y
' . N " MOMILANI VILLA - UNIT I
: @Mouuure content LEGEND v _
I 2.0"0.0. split-spoon sample Plastic  limit :LOG OF ‘BORlNG.
I undisturbed ring sample Liquid IlmitJ ' ﬁ CIVIC DEVELOPMENT
E  Disturbed ring _sample Natural water content L omo:.’..&aa-,x;q:nux ) o..«' J
X Core sample a , oo e - : _
P Sompler pushod : ‘Dnvino anergy: 140Ib wi. ,30"drop w 0. 738 oogg) MARCH 1978

- PLATE
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ME OR UNDER MY SUPERVISION. :
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LeGenp T
1457 FHIGHED GRADE OF GROUND
- (BD\——LOT NUMgER . "
| G —NoveLumgER
| (3275) LoTDlHEHGIONé |
- B APPROXIMATE LOCATION OF PORING -
- PLOT PLAN
. MOMILANI VILL

o egot

L

'REGISTERED \7
PROFESSITNAL
'ENGINEER

A (P17 THIS WORK WAS PREPARED BY |
VR IUT ME OR UNDER MY SUPERVISION.
o sy LT

5‘, | e TUPARK ENGINEEAING, NG,

DATE: MAY 23,1977 |

¢ HVER EHGINEERING, INC. .
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L E_é/ E H-D . AZEA LoT 50 < 5464 G.F-
1457 FINIGHED amnsommw 753;&,0) fgf,fo: )b N
(BN~ LoT NuMBER o e
\C/~— MODEL NUHBER
(5r 56) “LOT DMENGIONG
RS A\’PKOXIMATE LOCA‘HOH or= ?OKING

"REGISTERED 7
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" ENGINEER

/“,No nse

/f’z.,o-r PLAN
MOM ILANI \//./...,LA | .
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LEGEND

1472 - FINIGHED GRADE OF GJROUNV

| (GIN\-=-lor NuMpER .
| \A/—~—MOVEL NUMBER -

;; (2.02) LOT mHElJé:a&!é

. PLOT PLAN
| HOMILANI VILLA "
z% ’”.‘w e
ésl”l ;\' JL.NNFFPNJG, IN& |

Bhogel o)

L -@ AFFKO%lMATE L,OCATIOH or mmNa D e |

S DATE: HAY. 22, /’777 —

lOT62=6064 S.F. |
THK 0'& o4+ FOR. :0

LAN}KEH,{ R AzEALom/ 54&46F
o pl"‘f Cg

v / REG" TEREA

PROFEs BISNAL |
ENBlNEt‘«

. THIS wom. WAS PREPARED BY
~ -~ ME OR UNDER MY SUPERVISION,

) :'. -—_D(A/L(,L L’WAK:\

PARK  EfIGINEERING, INC.




