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WALTER Wtol 

EDWARD WATANABE 
EZRA KOIKE WALTER LUM ASSOCIATES, INC. 

CIVIL, STRUCTURAL, SOILS ENGINEERS I . . WALLACI WAKAHIRO 
1030 WAIALAI AYE., HONOWLV, HAWAII 96816 • TEL. 7J7-79JI 

MR. CLARENCE TANONAKA 
Park Engineering, Inc. 
1149 Bethel Street, Room 710 
Honolulu, Hawaii 96813 

Dear Mr. Tanonaka: 
. . . 

Subject: Richard Mew Project . . .· .· · 
Kaneohe, Koolaupoko, Oahu, Hawaii •. 
Tax Map Key: 4 .... 4-15: 3 
P.reliminary Soil Exploration 
Chapter 23, Revised Ordinances of 
Honolulu, 1961 As Amended 

. 

April 6, 1972 
.. 

In accordance with your request, soil explorations were made at the 
site for the proposed lot grading off Kaneohe Bay Drive in Ka11eohe, 
Koolaupoko, Oahu, Hawaii. 

SCOPE OF EXPLORATION 

The purpose of the explorations was to determine general soil_conditions 
for grading for residential development. · 

Borings and laboratory testing of soil samples were made in February 
1968 for J. B. Guard. 

For this report, our work consists of visual observations at the site 
by a soil engineer and the updating of the report made in 1968 to reflect 
the grading contemplated at this time. 

FIELD EXPLORATION AND LABORATORY TESTS 

Two borings were made at the site. The. location~ of these bori11gs are 
shown on the Boring Location Plan. 
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The borings were made with a 3-in. auger thru surface soils and weathered 
rock to about 15-ft depth. Penetration tests were made with a 2-in. 
standard split spoon.driven with a 140-lb h~er falling 30 inches and 
samples recovered for laboratory testing. 

Soil samples were recovered from the field and subjected ·to appropriate 
tests in the laboratory. Soil classificat-ions given on the logs are 
generally in accordance with the "Unified Soil-Classification System." 

Laboratory tests included: water content, Atterberg limit, gradation, 
expansion and CBR. A summary of the laboratory tests is given in 
Table IA. 

GENERAL SITE CONDITIONS · 
. - -

The lot is located mauka of Kaneohe Bay Drive near,:Bayview Haven Place 
in Kaneohe, Oahu, Hawaii. The ground slopes up from Kan~ohe Bay Drive 
at about 15 to 25 percent gradients. · 

Along Kaneohe Bay Drive, there is a 10 to 15-ft high bank formed by the 
roadway excavation for Kaneohe Bay Drive. 

About 550 ft. and 800 ft from Kaneohe :Bay Drive, two drainage gullies or 
valleys cut across the lot and drain in the northeasterly direction. 

Tbere is a drainage channel, partly natural and partly artificial, running 
along the eastern boundary of the project. 

The site is covered with grass and some trees. Trees seem to be growing 
mostly in the dips and gullies while grass seems to be growing more on 
the knobs and ridges. 

INTERPRETATION OF SOIL CONDITIONS 

The soils encountered in the borings can be generalized as foliows: 

.. 
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MR. CLARENCE TANONAKA, April 6, 1972 

. .'· 

A surface layer of medium to'very stiff silty clay,· a few 
inches to several feet it1 thickness, overlyit1g decomposed 
brown and red weathered rock. The weathered rock grades 
downward into less weathered gray ro/ck-which is very 
difficult to drill with auger using a rock bit. 

3· 

·The gray, less weathered rock is exposed in the steep cut banks along· 
Kaneohe Bay Drive. 

For more detailed descriptions of soils encountered in.the borit1gs, 
refer to the boring logs. 

DISCUSSION AND RECOMMENDATIONS 

In general, the present plan is to cu~.down the high bank along Kaneohe· 
Bay Drive and to fill in the gullies that cross the lot about 550 ft and 
800 ft mauka of Kaneohe Bay Drive. 

Cuts of about 15 ft and fills of about 20ft or rgore are.contemplated. 

Before filling any of the gullies, the bottoms of the gu~lies should 
be cleared and grubbed and the topsoils stripped several feet to firm 
ground. The topsoils should be stockpiled and used later to finish · 
grade the lots. 

.Trenches should be cut in a herringbone pattern and subdJ;"ains placed 
in the trenches to provide drainage paths for the bottoms and sides 
of the drainageways. The bottoms of the gullies should be filled with 

.the more rocky materials from the excavations. 

It1 addition, the fill banks along the eastern boundary will be hard to 
compact and will be subject to erosion. The more rocky materials from 
the excavations should be used to construct the eastern slopes. Because · 
of erosion problems, the bank will require maintenance in the early 
stages of 'the project to keep clear the drainageway at the toe of slope 

· along the eastern boundary. 
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MR. CLARENCE. T.AliONAKA~ April· 6, 1972 

Residential construction should be set back about 15 ft from the tops 
of any fill bank where some ground creep may occur. Otherwise the. 
foundations should extend to fi-rm ground. · · 

4 

Settlement gages should be installed to monitor the performance of fills 
over the drainageway. 

After allowing the ground to consolidate for about 3 months or when 
settlement gages show negligible rates of settlement, building 
construction may proceed ovet: the compacted fills placed over the 
deeper gullies. 

Construction of retaining walls on side slopes should be avoided unless 
the underlying materials are very stiff or hard. 

Site Grading 

Grading work should be done as requiredby_the Revised 
Ordinances of Honolulu, 1961 As Amended. Guielelines 
for site grading design follow: 

1. The area should be cleared and. grubbed. 
Surface vegetation and miscellaneous debris 
should be cleared and removed prior to s.ite 
fiiling. 

·2. Localized soft pockets encountered during the 
site preparation should be excavated and 
backfilled with compacted select material. 

3. Thin sidehill fills (sliver fills) on sloping 
areas should be avoided. 

4. Where fills are proposed on sidehill areas 
and gullies, loose material of the bottom 
and sides should be stripped down to stiff 
natural ground before the placement of 
fills. Several feet of loose material may 
have to be stripped from the bottoms of 
gullies. New fills should be keyed into 

·the stiff natural ground and compacted. 
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MR. CLARENCE TANONAKA, April 6, 1972. 

5. Before fills are placed in natural drainageways 
or gullies, trenches should be cut in a herring­
bone pattern along the bottom and sides of the 
drainageway. Subdrains should be placed in 
the trenches. The locations of subd:ta,ins should 
be. dete:tm.ined in the field after clearing and 
grubbing • 

. 6. In general, the on-site subsoils may be used for 
the constru.ction of the proposed fills. 

7. 

The more rocky material should be used to fill 
the bottoms of gullies and the eastern bank 
of the site. 

Fills should be constructed in approximately . 
level layers starting at the lower end and 
working upward. Where fills are made on sloping 
areas steeper than about 5 hor.izontal to 1 
vertical, the ground at the toe of the fill 
should be benched to a generally level condition. 
As the fill is brought up, it should continually 
be keyed into the stiff natural ground by cut:ting. 
steps into the slopes and compacting the fill 
into these steps. 

Fills should be laid in 6-in. compacted layers 
to 90% of the maximum density determined by 
the AASHO T-180-57 test method. · 

- 8 ~- In general, the lots should be graded to drain · 
away from the slope to minimize erosion of the 
slope. 

If lot drainage is toward the rear of the lot, 
positive lined drainage swales should be provided 
to minimize erosion and slumping of the rear slope. 

5 
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Slopes 
''.\ ".·' ,. . ; . ~· ' 

.. 

In general, cut slopes of 1-1/2 horizontal .. to i vertical' 
and fill slopes of 2 horizontal to 1 vertical or flatter· 
should be used. 

If slope heights (top to toe) of greater than-1.5 ft are 
considered, 8-ft-wide benches should be placed at height. 
i'ntervals of about 15 to 20 ft. -

The surface of fill slopes should be compacted by cat-tracking _ 
or with a sbeepsfoot roller. 

Slope planting is recommended on cut and fill slopes to minimize 
erosion. 

Slope adjustments or other precautions may be necessary if 
seepage zones or soft spots are encountered in localized 
areas. 

Roadway Pavement 

In general~ an estimated roadway pavement thickness for the 
light residential traffic anticipated. is as. follows:· 

1 •.. Wearing course 

2. Base course 

2-in. asphaltic concrete. 

6-in. base course over a 
prepared subgrade. 

Provisions should be made in the contract documents to allow· 
for local adjustments regarding subbase requirements'in the 
field in accordance with-the design standards of the City and 
County of Honolulu. In fill areas, the better materials sho~ld 
be saved to construct the s~bgrade and minimize possible subbase 
courses. 

It is recommended that the subgrades of roadways be compacted 
and ShCJ.ped to drain. Outlets should be placed CJ.t loW points 
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.MR. CLARENCE TANONAKA, April 6, 1972 
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of roadway profiles to avoid water pocketing byrtinning 
bleeder pipes into· catch basins at low points of the · 
subgrade. · 

Unforeseen Conditions 

Unforeseen or undetected conditions such as soft sp6ts ,< .. 
seepage water or expansive soil pockets may .occur in · 
localized areas and will have to be adjusted and corrected 
in the field as they are detected. 
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Attached are the boring logs, laboratory test results, aJ3oring Location 
Plan and limitations. 
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Respectfully submitted, 

WALTER tUM ASSOCIATES, INC. 

/ . 0 '. 
~~·~~ 
·.Ezra Koike 
Professional Engineer 
Hawaii No • ·1450 
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BORING LOGS . 

The stratification lines shown on each of the boring logs represent 
the approximate boundary between soil types and the transition may· 
be gradual. 

Symbols 

Symbols used generally are in accordance with the Unified' Soil 
Classification SysteJil. 

Where a parenthesis 11 (MH)" is used, the soil sample .was classified · 
by visual observation of the sample recovered. 

Where no parenthesis "MH" is used, the soil sample was classified 
from either ~he Atterberg limit or sieve analysis test results. 
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WAlTER LUM ASSOCIATES I 1019-A UNIVERSITY AVENUE • HONOLULU, HAWAII 9681.C • PHONEr 990-.01 

Boring Log -
1 1 -

BORI.NG NO. Sheet No. _I of I 

PROJECT ~R :-'J:~:·c.u ~ t<.t> PRo?e~ T'f · :: - -- Driil•r WAL'TErt. LUM Mt,OC... Date Jl>.li. 'W , l~t..S 

LOCATION ~AIHDHe. -KooL.AIJA:>~o I DMW , H~W~I!- Field Party MA KAULA 1 MA Et,U lie 0 
- l I MOiilll.oE. '\ ' II 

'TMK 4-4- IS~ 3 Type of Boring ~~.U6E.!i::\..111tiVTE.HA~Diam. ----='3:.._ __ _ 
1 • T ~ 

HAMMER· Elev. _ __;_,q;,-~,...---------
. # Drill Bit ROC.K BIT 

Datum ·--

Weight 140 ------~-r-----.-----y--_,...,..._~--
- Drop 30" Water level NOT NOtiCED I I I 

'1." ? - 1." O.o. Tl-liH WAL-L.. TUBE 
SAMPLER: '7.." ?? - 'l.' ~TAHDA~D ?PL.IT 4PDON 

Time____.:._ 

Date = 
c 
0 
0:: s 

'"a ; 
.! ·;; 

§~~ 

DESCRIPTION 
I -It 

E. LE. v. -= '2.'\ :t. 

_ ME.DIUM 
RE.DDI~!-1 BROWN 
'11LT1 ~LA'/ 

~!IFF I 13~0\VN 
4JLi'1. C..LA't 

W/1 R.AC.E.? OF 
DEC.OM f'OSeP ~OC.K.I 

VE.l<'1 4TIFF 
LlG:rl-lT 13t<DWN 
t,\L\1 C.LA'/ 

_: w; OECbMP· !'tOl-l( 

G'?.~'f· 

.: ~ :; ~ 
Q. I: . 

oc! ~~ 

~~·,~ 
-

~ 
5~t·~lfn 

-
:.... 

--1 \ 
-I llrfl' 

-

. ft.}[) 
DE-C.OM f'O~ED I<:OC.K. 10 tw~ 

1-

*-• ELE.VATIOH E.~TIMATE.D 
FROM TOPOGIZAP~!fC.. MAP 

~ ~ 
c!..; v 
... u .: "ca: .!!! '1/. := ~ 

~ .. 
l-
~ 

I -A I \\A. I ;:, 
I 

1-B ?-\ 

t 
" v j u!· ..: Y! 

g u c Ill 
~a: ~ ca: 
g :::;) 

84. 

PENETRATION DATA .. I ~iAt'IDAR.D 1.." O.D. 
j . PENCTRATIOH II-IlN WALL 
~ . iE~T IU BE. 4AMPL.I:R 

~ a; Blows Per Foo_t a. / !!..I 
~ 0 10 20 30 -40 17l..CW!> o., 

(1~00 
ti<Joo Ye> Y.&· Y.s· · 

_ IZf?lZY,4/ /1 4S,/. 7 i 

1- c. RPC( IFRAciME.~T? ~ 2 I 2 zj 2 lz zl z z ~-:z:l ~sjt' 
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WALTER LUM ASSOCIATES I 1019-A UN1VERSITY.AVENUE o HONOLULU, HAWAII 96814 • PHONE: 990-471 

Boring Log ,., . BORING NO. L. Sll.eet No. I of _...,:1 __ 

PROJECT - - Mn--;::r.~~S:.-_(,UJ\reo-~.'t"~O.f'e~l'(:.-:-:~:-~- Drill•• WAL'TE~ I..UM A/,t,O~. Date JAN . 17 ,· 19C..8 

LOCATION ~- KA~EDHe-~j KDOLAUFOKZ>, OA.Hu··,-~-tA-VJAI\ Field Party ME7ER , fUJI I 

. 'TMK.. 4 .,4 · 15 ~. 3. Type of Borl~o AU6E.R(~fHBJtt . .,~Diam. '3
11 

0. ,. *" 
HAMMER: Elev. 0 5 ~ Dlfum --· 

. 14 il: Drill Bit ROCK. err 
We1ght 0 ----:-:-::=-:~~""':"':""~--r-----"T--~-----
Drop . ?>0' Water Level NOT. MOKIC.ED 

SAMPLER: '1." t;TANDARD ~PltT ~POON 
Time I I I j 
Date 

-~ 
3 

"0 = .! ·;; --. --o c;o­
;)UJU 

DESCRIPT.ION 

. ' l(-
ELE.V. = 85 t. 

DE.H~E. TO VE.'l:'/ DE-H~E 
LIC:,U'T eiW\1../H 
DE'.COMPO~t:.D ROC-I( 

<t, MUDROC.K. 

\..I bi-IT Be OWN­
W~AIHe~E-0 ~CK. 

i · ( MUDRI> CK..) 

r 

)!(. E.L.E.VAiiON E~TIMATED 
FROM iDPDG~Af'HIC. MAP 

.: 
~ 

-= 2-
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-1 
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-
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c;,_·-

-

-

-

-
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-

-

-

t 
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E 
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~ ~ 
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~- ~11·A 

f: 
~ 
f~ 

0 B "Z·6 

~­)-1. 

q 
-~ 

"' c 
~u; 
."! .,o. 
31: 

~. 
-IJ.I'Z.·C.·-

(~· 

·f'· 
. -1 ·o/ 

ts_ 

-

0 I 'l-D · -
.-?.( 
.\\I 

t I PENETRATION DATA 

~ 
0 .. 4TANDARD 
v j rEHl:.T RAil ON 
..:&&: j~ 

~~ 
:i T~7T ~~ 

~a: uo. ! a: Blows Per Foot 
c- ~ 0 10 20 30 .co Q ;) 

'l.?> -·~ 

18 

I'Z. 

1'2. - - .... 
· coH11 HUOU 

PE.HE. !ZATI H • 
TE-?1 w; t" 
DIAM -1E.R 
BL.Ut-1 POit~T 

zy 4 Zf/f721 t1/s' 
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.Mf-.J.P.>. GUARD PeoP~R-11··:~--- :·~- : 
·------ --~P>.I•HS·ol-\ e I 1'-DO L-A u [>O 1<0 I OAI-\IJ , ... 1-l A. WAll-

TABLE I~ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO~ 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRADING ANALYSIS 
(% Passing) 

Sieve 
1" 
%" 
fJ:4 
iFlO 
ff20 
fJ:40 
iflOO 
/1200 

ATTERBERG LIMITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture Content, % 
Molding Dry De'ns ity, P. C. F. 
Swell upon saturation, % 
CBR at. 0.1" Penetration 

COMPACTION TEST 
(AASHO T-180-57 Method ___ ) 
Dry to \ole t or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

BANK L_ 1 1. 1. 
EL_ A_.:.\ A- i[ A 

SURH.C..E, 5UJ?-E~C€. . t>()rLFME: 

T/I.NNIS~-BIW'-NI'\ ~:-.:. IAN .. · .. :- \ANNIHI·R'SO.: .. :.·.· IAN ---- -----
. ~ll."''f a.~o.ll'f;l.- PArz.K..I3!Z.DII-Ir-1 :::. £.\,b.'f1rf ~~~~i ~'fE:'"I ~1\.-\ - W'1'f'f st'{· 

- W/SANO . SIL-J'f CI.A'f .. ·: W(SANO 4 w/')A'NO ~ --- W{<Ar-l.O 

61.1 
G,].~ 

. 4-~.1 
2~-E2 
~(2.5 

'Z'L1: 
1;2,'2 I 

4,8 

NAlllKAl,. 

J(e 
41 
35 -

V"ffZ..'j, StoW 
M'E:DIU~ 

Mt:f)IUM 

GW·GM M\1 

I&, ·:1 
IOM 
0.~ 

'2-].? 

O'EU!Mf'- flou<.. OtlOMf- IZO~K t PWMf>. rZDtJ( • 

100 . !00 

!OQ ~0 
~~.J 4s.4 
j (o.S q4,0 
:10 .l qo.1 
fA-,~ -~~·~ 
]~.- Bo1 
Gz1. P2 __]1.& 

t:jAJUR.A\.. t:!~L!rt~t.. 
Sl 5~ 
3(.? ?8 

~5 1.0 

SLOW- t-AE-0· Sb~W-M!;2 · 
SUG~I-M€0- $Llb~II-MEO-

S\...lbi-1\-M'E.O.. SLIG•\-1\- MED. 

MI-l 

1.~1 

1~.B 
~ 
o.~ 
11.5 

A 
WE-1 TO C«.j 

45.5 
'L~O 

MH 

'L.10 

34-0 
{)7. :?; 
O·'L 
1.5 

.A 
wq ru e>fl-1 as., 

"I-S 

NAiUUL. 

~ 
3? 

--(p 

C3111CK. 
SL.IGI-1! 

S!.ICPI-I\·Me1). 

___!:::lt-

WALTER LUM ASSOCIATES 

CML. STRUCTURAL. SOILS ENGINEERS 
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LOCATION: _ _:--~--- K-~t-i'eC>HC:i _____ KOOt.~UPo~; -OAHU; +iAy.!Ait 

"A' LINE i":Y" 

CH ...... .... V 
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CL ' / •t-p. 
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/v 
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CL - ML./ ML 

k:::: 

/' 
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 

Liquid Limit 

P L .A S_T I C I T _y ___ C H. A R T 
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WALTER LUM ASSOCIATES, INC. I 
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. MOISTURE-DENSITY CURVE (~ASHO T-180-57, METHOD_) 
PROJECT: ..... -............. Mrt .. J.e. (;UARQ_PR.PPer<i'(.:.~· ... ~·: ..• _ ...... . 
LOCATION: -~.:-.: .. n --~--:~ .... KAN~OH'6, KOOt....P.UpoKO, .:.oA~U I Jl AWll\\ 

E N • --~-----------. 'l~A-1 . SUIZ.PA'-'E-SAMPL o. ---------------·-· ..... , ............. . 
SAMPLE OESCRIPTlON: -=-i~N. t:.~t-~'f( S\1.\ W(SANO .'4-.. :1:>t~M~·--~----
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MOISTURE-DENSITY CURVE (AASHO T•IS0-57, METHODl..) 
PROJECT: --=~~.:.::~~:MR~.:-·J:e>; 'GUARD .. t'R.Of"e.RT'(:·.:.:-:.· .q~:~:.·:. :.: ..... . 
LOCATION: ===~~-: -~· ::: KA N'!;;O~~ I. KOD LA u POKI? ,: ~--0!\H v.: -~ AWA I' 
SAMPLE NO: -=-:.:·.-~--:~~--:~.-1.'-A.JL · ·- · ... 
SAMPLE D.ESCRIPTION: _·:-~~~1,6-NNISH:.·Rtcr~·-c;LA"('P'f C)ll-\ Vi/SANO ~- Oec.DMf>, R.oGV-. 

i30 . 

120 

110 

-. ...... . 
0 100 
a.: ->-
t­
u; 
z 
IJJ 
0 

>- 90 
a: 
0 

80 

70 

60 
0 

. 

I 

., 

I 

.. 
; 

"· 

·' \. u:.Rb AIR: V p1CYb ~R.\Ic 
\ 

Kl'FLIF\C.· .. G R.A'Iii'f - 'Z. .1 0 

Ml\')( OR'f 0 ~NSIT"f - 88.\ F'Cf-· ' -~ ~ I~ 
If\ 

~ 
c{\ ~ 
• ~ 

g " \--
z. ~-

~ 
~ 

.. ~ ' [\. 
"' 

""" 
~ 

· .. -s· 
1.::: 

... I~ 
I~ 0 ·. 

10 20 30. . 40 50 60 

WATER CONTENT(%) WALTER LUM ASSOCIATES, INC. I 
CIVIL. STRUCTURAL. SOILS ENGINEERS B 

DATE· 'L·1.-VS· 



--

·fl 

-

; : ~ ,· ' 

• ·~· 1, 

:.' 

,,:.• 
·' 

. ' . LIMITATIONS 
·- .... ,·,. 

In general, soil formations are commonly errat:id. :&ld · ra~ely uniform or 

.regular. The boring logs _indicate the approximate subsurface soil 

conditions encounter~d only at the drill holes where the borings were 
. I 

made at the times designated on the logs and may not.represent conditions 

at other locations or at other.dates. Soil conditions and water levels 

may change with the passage of time and con11truction methods or improve-

ments at the site. 

During construction, should subsurface conditions much different from 

those in the borings be observed, encoun'tered, or otherwise indicated, 

we should be advised immediately to review or reconsider our recommen-

dations in light of the new developments. 

If there is a ~ubstantial lapse of time between the submission of this 

report and the s.tart of work at the site, or if conditions have changed 

due to natural causes, plan changes, or construction operations at or 

adjacent to the site, it is recommended that this report .be reviewed to 

deternline .the applicability of the recollilllendations considering the time 

lapse and the changed conditions. 

Our professional services were performed, findings obtained and 

recommendations prepared in accordance with generally accepted engineering 

practices. This warranty is in lieu of all other wa_rranties expressed or 

implied. 
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