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GEOL;A.BS ~ :H A. 'W A. II 
·Geology . Soils and Foundation En,gineering 

I 553 Colburn Street, SUite 202 • 

Civic Development 
Room A, 1305 South King Street 
Hon~lulu, Hawaii 96814 

Honolulu, Hawaii 96817 

March 27, 197~ 
. W,O, 738-00(B) 

Attention: Mr. George H. Sakoda 

Subject: Field Observation and 
Foundation Recommendations 

Gentlemen: 

Momilani Villa, Unit I _ 
Lots 11-12, 13-14, 15~16, 17-18, 23~24, 
29-30, 33~34, 57-58, 59-60, 61~62, 
63-64 & 6'5-66 

• (808) 841-5064 

As requested, the site conditions at the above referenced 

lots were evaluated for foundation design purposes. As 

stated in ou~ proposal, it is not the purpose of this 

investigation to check the compaction quality of the 

already completed gr~ding work. 

Our findings and recommendations are pr~sented in this letter~ 

The soil report and site grading observations for the above 

project were mad~ by others. The sjte grading plan by Park 

Engineering Inc. dated September 13, 1976 was used to deter­

mine the gr~ding that had t~ken place at the ~ite • 
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FIELD EXPLORATION AND LABORATORY TESTING 

One bortng.was drilled at Lot 45~46 to evaluate the subsurface 

conditions for the destgn of the ~roposed retaining walls. 

Detailed descripti~ns of the soils encountered are presented 

on the logs •. The approxtmate location of the borihg'is shown 

on each of the attached plot plans. 

2.4-I~ch diameter ring samples of the top 1.5 feet below the 

existihg building pads w~re obtained for visual tnspection 

and laboratory testing to evaluat• the expansive properties 

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 of the soil 

properties. 

the tesults of the laboratory tests are s~mm&rized in Table 1. 

Portions of the building slabs for Lots 57-58, 5~-60 & 61-62 

are located within about 15 feet from the top of the stream 

lining. Probings ~ere made in these lots to evaluate the 

condition of the fill that was placed in this area. The 

probings were made by drivihg a 2-inch diameter conical point 

with a 140-pound hammer falling 30 inches. The number of blows 

to drive the conical point was recorded ahd is presented on 

the logs. The apptoximate locations of the probings are shwon 

on the attached plot plan~. 

(YI~~ABS~HP.W.ADI 
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Vts~al observations of the cuts at the retatntng wall .locations 

for L~ts 11 th~ough 18 and 23~24 were made for retaining wall 

design purposes. 

DISCUSSION AND RECOMM£NDATIONS 

Based on the fteld exploration and laboratory test -r~sults, our 

recommendations are as follows: 

Expansive Soil CondftiQns 

Where expansive soil condition~ are encountered, 

deep perimeter footings are recommended aroun~ 

the house slabs to reduce the shrink-swell effects 

of these soi·ls. The perimeter footings should 

extend a minimum of 2 feet below the outside 

ground elevation and have a minimum thickne~s of 

9 inches.: A #5 ~~r should be placed at the top 

and bottom of this cut~off wall footing. 

The 6~inch base course iayer 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 layer should be kept 

continuou~ly moist by flooding or sprinkling. 

The soils engineer should inspect the subgrade 

preparation, check the moisture contents -of the 

underlying soils, and test compaction of the 

cushion layer prior to pouring of the slab and 
,i· 

perimete~ footing. 

~IE01.4BS~HAWAII .. 
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E~panstve Soil Conditions (cont•d) 
. . 

The. bottom of the footing excavation-should be 

neat and free of loose Joils. 

The concreting of footing a~d slab should be 

coordiriat•d in such a way that the time perio~ 

betwee~ the fnitial excavation and fi~al cone~ete 

placement at each lot is kept to a minimum. 

Continual f1oodi.ng Of the exposed subgrade i~ 

requited to saturate the uriderlying expahsiv~­

soils. 

. ' . ' . .. ... ·· 

Drainage and _gutter water should .be diverted. 

fa.r away from the perimeter footings· a.nd 

walkways. 
( 

.Lot 33-34 

·The laborc:ltor'y tests a~d field observations 

indicated slightly expansive soils ~n theie 

lots. Th~ recommendations for ~xpansive soil 

conditions give~ above should be used except 

a 1 foot deep perim~te~ footing ~ay .be ased. 
; ' 

L o ts 6 3 .. 6 4 & 6 5- 6 6 .... 
-- '" -- - - ' 

The laborator~ tests indicated expansive soils~ 

in thes~ lots~ The reco~~endattons for expan~tve 

soil condition~ given above shouldbe~~sed for 
. " 

·. these 1 ots. 

GEOLABS-HAWAII 

,,·, 

...... 

., 



Civtc Development 
. 3!27/78 • . 

P.5 

·· L o t.s. 57 .. 58,_ 59 ... 6 0 & 61 .. 6 2 

The reAr porttbn of these units are ~~cated 

~ithin ~bout 12 to 16 feet from the top of 

~he ~tream 1tnfngj The probings fn this 

area generally tndtcat~d stiff underlying 

··material • 

. It is an~tctpated that surfJce fill Within 

10 f~et b~hind the top of th~ lin~d channel 

bank will expertenc~ some long-term settle­

ment. Futore additions should be avoided 

Within the 10-foot set~back ~rea behind the 

to p of · t h e 1 i n e d c h a n n e 1 · o r be de s t g n e d by .. · 

a soils engineer. 

The laboratory t~sts indicated expansiv~ 

soils in these lots~ The ~ecommend~tions 

for expan~ive soil conditions given abo~e 

should be used for these lots. 

L~~s_ ll-12, 13-14, JS-16, __ 17..,_18, 2.3-24 & 29-30 

"The labo~atory tests i~dicated e~pansive t6: 

critically expansive .soils in these lot$ .. 

. The recom~endations for expansive soil conditions. 

g tv e n a b o v e s h o u 1 d be u sed for the s e 1 b t s ·~ 

.". 

GEOLABS-HAWAII 
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For Lots 11 to 16, the perimeter footings 

should be deepe~ed and exterid~d down to a 

depth o~ 3 feet below outside finish grade. 

Interior footings should be founded 18 inches 

below the top of slab. All footings shotild 

be reinforced with two #5 bars placed at the 

top and bottom of the footirigs. 

Basement.wal1s,are planned for portions of·­

three units. Field observations indicate 

·that the material behind these proposed 

wall consists primarily of silty clay with· 

cobbles and gravel with pockets of clay~ 

For these units, the following recommendations 

may be used fo~ retaining wall design! 

1. Well-graded granular material, such as 

base course rock, should be used as 

backfill material b~hind the walls •. 

· 2. The bottoms of footings should be a 

minimum of 2 feet below the finish grades •. 

- 3. Allowable bearing values of 3000 p.s.f, 

may be used for footings resting on 

stiff soil. 

GIEOI.ABS-HAWAII -
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4. For lateral earth pre~sure, the followtng 

can be used: 

a) Walls ~nrestrained at the top ~ 

45 p~c.f. equivalent fluid pre.ssure •. 

b) Walls restrained at the top -

60 p.c.f. equivalent fluid pressure; 

AdditiOnal load due tb sloping surcharge 

should be included where applicable. 

5~ A frtctfon factor of 0.4~ cah b~ uttltzed 

to determine the sli~ing resistance of the 

wall fOundation. 

6, A sobsurface drainage system should be 

used to p~event the build~up of hydrostatit · 

pressur~ behind the walls. 

. ( 
Footings, slabs and side~alks located near the 

tops of slopes will be subject to slope creep 

effects~ To. reduce these ~ffects of slope · 

movements, the foundations of these structures 

sho~ld ba e~bedded such that the outer edge Of 

the foundation has a minimum horizontal set~back 

distance of 5 feet from the slope face; 

GIEOLABS-HAWAU 
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Lot 45•4"6 

The boring-indicated about 2 feet of stiff cJ~y 

ov•r stiff silty clay over boulderly or rock 

formation at about 5 ft. depths. 

The wall footing should ext~nd through the siltY~.· 

clay an~ rest on the rocky materials. Oth~r 

retaining wall recommend~tions given above 

should be followed. 

To teduce surface sldpe treep effects, short 

pier type foundations extending through the· 

.upper cl~y 1ayer should be used for this. 

st~uctura. Loose backfill around the pier 

should be used to.redu~e lateral loads on 

the pier. 

The foundation excavati-ons should be obser~ed 

by a soils engineer to see that the intent of 

our re~ommendations is carried out •. 

!Should you have any questions concerni~g the conte~ts of 

this report, please feel free to ca.ll us, 

Respectfully submitted, 

C.W. ASSOCIATES, INC. 
dba GEOLABS·HAWAII . 

~Oit.bl/~ 
By . . . K . Wong, p 'E • . B .. b y. • . 0 .. ' 

BYKW:CSM:cw • 
Ericl •· GIEOLABS-HAWAII 
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I \ TABLE I 

SUMMARY OF MOISTURE CONTENT & RING SWElL TESTS 

I 
I Lot Sample 

Moisture Content (%) 

No. Depth Before After ·Swell {%) 

I 11 6" 25 
18" 26 49 5.7 

I 12 6"·. 32 
18 11 27 38 4.4 

I 13 6" 32 
18" 30 48 _13. 9 

I 
14 18" 28 38. 9. 1 

15 611 28 
12". 32 

I 18" 35 48 9.3 

16 18" 30 37 . 6.8 

I 17 6" 32 
12" 36 

I 
18" 39 44 4.6 

18 18" 9.7 27 4.2 

I 23 18 11 32 43- 4,3 

. 18" 42 ... 3.7 24 39 

:·1 28/29 18" 32 47 5.3 
I. 
I 18". ' 33/34 42 53. Nil 

il 57 . 12 II 32 34 2. 2. 

1 ~It 36 
.. 

7.2 ,I 58 26 ----------

' 59 6" 27 34 6 . .9 I 

~,- 60 6il 28 37 . 1 ~ 5 

:I 61 6" .. 28 
12" 29 

I 18 11 34 39 . 4.6 
I 

!I 62 6" 26 
12" 29 

! 18" . 24 34 7.5 

\-1 
GIEOLABS""'"HAWAII . She-et .1 of 2 



TABLE I (cont'd) 

Lot . Samp 1 e · · Moisture Content {%1 

No. Depth Befo n:~ After· . ~11 (%) 

63 18 11 . 31 37 s.s. 
64 18'i 27 36 2.9 

65 18 11 37 44 1.7 

66 18 ll 40 52 8.7 

~~~~--~~~-~~---~~~~~~-~~~ 

W.O. 738-00(B) MARCH 1978 
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BO~ING 7 

Sample -....;;..........--__.-.--_, 

Dry density ( pc f) 
i--'-- Depth (feet) Surface elevation 146 '± 

.-Graph (ESTIMATED FROM 

9 Blowe por foot 
. PLOT PLAN) 

50 40 30 '20 10 . 0 
SOIL DESCRIPTION usc 

l? 

~ 

• 

@ Moisture . content ·LEGEND 
· I 2 .o" O.D. aplit- spoon sample 

II Undisturbed ring aample 

I Disturbed ring aample 

Jr Core sample 

-

5-

-

10-

-

-

CONTINUOUS PENEtRATION 
WITH A 2.i.iNCHCONlCAL POINT 

PENETRATION TEST TERMINAT~~ 
AT 12.5 FEET.ON 3-3-78 

MQMILANI VILLA - UNIT I 

Plastic limit , . LOG 0 F . BORING 
Liquid limit _A···.··· ~ :>, CIVIC DEVELOPMENT 
Natural water content.· c;uaox..A:as-H.AVVA:u 

P'Oundaunn ~"•'.r:'"""rtn• • Rr·ul ltn8-,ri.-..rtn& • o--.1nay 

P Somplor pu1hed ·· · Driving anergy•l401b.w!.,30"dr.op W,O, 738-00(B) • tAARCH 1978 i 
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BORING 8 

Sample ---------__, 
Dry density (pcf) 

~ Depth (feet) Surface elevation 14 3 '± 
.-Graph (ESTIMATED FROM 

VI Blowe per foot 
50 40 30 20 10. 

VI 

v 
HAMMER BOUNCES 

I 
I 

I I . I 
I 
I 

I I I I 

I 

. I I I I 

I 
I I I 

I I I· I 

G Moisture contet:it. LEGEND 
I ·2 .o" 0.0. split- spoon a ample 

TI Undisturbed ring eample 

! Disturbed ring sample 

. I Core eample 

t . P. Sampler pushed 

PLOT PLAN) 

0 
SOIL DESCRIPTION usc 

I . I 
I I 

I I 

I I 

I I 

~ 
STIFF MOTTLED BROWN CLAY 

L.. 

BOULDER 

IT 
STIFF REDDISH BROWN SILTY 
CLAY 

~ ROCK OR BOULDER AT 4 TO 
5 FEET, MOVED HOLE 3 FEET 

5 

~ 
~-

J 

... 

I 

~ 

-

-

ROCK OR BOULDER AT 
5 TQ 6.5 FEET 

I END OF BORING AT 6.5 FEET 
ON 3-10-78 

I NO GROUNDWATER ENCOUNTERED 

I 

I 

MOMILANI VILLA - UNIT I 

Pl~stic limit .,.._ -.,..-~---.. ·.LoG·. OF BORING 
Liquid limit --.A . ~ CIVIC DEVELOPMENT 
Natural water content~ GBIOLAEIB-H.A."UY'AU: 

MI-l­
CH 

MH 

·ro,•ndaunn En;&t_n'"'r'.~• • Ro1.1 ~n.11'.1.nflt4lltrln• • o.tn1r1CY 

DriviiiQ energy•l4Qib.~tn30''drop · W,O~ 738-00(B). t'ARCH 1978 
~· ........ ~!" 
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BO~ING 13 

Sample ~ ·· · · · bepth (feet) 

Graph 
· S1,1dace elevation 1 '+ 7 '± 

(ESTIMATED FROM Dry · density ( pc f ) 

9 Blowe per foot 
. !=>LOT PLAN) 

50 40 ,' 30 ' . 20 10 '0 
SOIL DE;SCRIPTION ·· usc 

63 

8 Moisture content ·LEGEND 
I 2 .o" 0.0. aplit- spoon a ample 

IT Undishar~ecl rin~ sample 

I Diaturbed ring aample 

I . Core sample 

P · Sampler pushed 
~ . . .. ' 

5 

l 0. 

~ ' 

CONiiNUOUS P6NETRATION WITH 
A 2-lNCH CONiCAL POINT 

. '·.· 

PENETRATION T~ST TERMINATED 
AT 11~.5 FEET ON 3~,-78 

MOMILANI VILLA - UNIT I 

Plastic limit . . r LOG OF ~ BORING 
Liquid limit~. . ·~ ~ l u CIVIC DEVELOPMENT 
Natural wator. content ~ · f a.:s:oL.oABa-H.A"VV"A:n: J 

P'o'1nd:at.1nn E_nctn~_r1nc •. A(-,,1 ll:netr:"~rtna • ~lr•aY 

DtiVI.!IO ena_roy :l4Q lb.wt., 30"drop W~O-. 738-00(B) tAARCH 1978 
PLATE 
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BORING 14 

Sample ;.....· .......... ....-----, 
Dry density (pcf) 

~ Depth ( f&et) 

.-Graph 
Surface · elevation 14 3 '± 
(ESTIMATED FROM 
. PLOT PLAN) 

9 Blows per foot 
50 40 30 20 10 0 

SOIL DE:.SCRIPTION usc 

K 

,, 

14+15/el' 

G Moisture content LEGEND 
I 2 .o'' 0.0. aplit· apoon sample 

IT Undisturbed ring sample 

I Disturbed ring sample 

1[ Core aample 

P Sampler pushed. 

-

5-

-

lo.;. 

-

-

-

CONTINUOUS PENETRATION WITH 
A 2-INCH CONICAL POINT 

PENETRATION TEST TERMINATED 
AT 10,1 FEET ON 3-3-78 

MOMILANI VILLA - UNIT I 

PlaoUc limit . ~ LOG OF ·BORING 
Liquid limit~ .. . ~ CIVIC DEVELOPMENT 
Natural water content a:a:oi...A.Ba.,.H.A.VVA:n: 

rc)\·l"daunn En&ln.,.rln& • ~-·nf EuslnfM"rln• • ~"''hiay 

.Dri~i.ng G"!lll'gy: 1401b.wt. ,30''drop W •. O, 738-00(B) MA.P.CH 1972 
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