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WALTER LUM ASSOCIATES, INC. 
CIVIL, STRUCTURAL, SOILS ENGINEERS 

WALTER LUM 
~OWARO WATANABE 

EZRA KOIKE I 3030 WAIALAE AVE., HONOLULU, HAWAII 96816 • TEL. 737·7931 

MR. GEORGE HOUGHTAILING 
Community Planning, Inc. 
Suite 608, 700 Bishop Street 
Honolulu, Hawaii 96813 

. Dear Mr. Houghtailing: 

December 29, 1971 

Subject: Proposed Haul Cane Road in Waipahu 
From Interstate H-1 to Aualii Street 
Preliminary Soil Report 
(for pavement design purposes) 
Waikele, Ewa, Oahu, Hawaii 

In accordance with your request, soil explorations were made to determine 
general soil conditions at the Proposed Haul Ca~e Roaq in Waipahu, from 
Interstate H-1 to Aua:li:i. Street, Wail_<ele, Ewa, Oahu, Hawaii. 

The proposed plan is t.o relocate an existing ha:ul cage road. The northern 
section of the proposed route is located partly along the existing haul 
cane road. The central section crosses·an old gully or drainageway, and 
the southern section crosses an area occupied by ex:(.sting plant~tion homes. 

The surface soils may be generally described as stiff reddish-brown 
clayey silts and silty clays (ML-MH soils) about 4 to 19 ft thick underlain 
by decomposed rocks to abol;lt 16 to 40 ft, the maximum cl,epths drilled. 

Preliminary plans indicate cuts of about 10 to 30 ft in the northern 
section; fills of about 5 ft in the cel'lt:tal sections; and shallow cuts in 
the southern section • 

. General recommendations follow: 

Cut and fill slopes should be made at 2 horizontal to 1 
vertical slope ratio. 

Before fills are constructed across the drciinageway floor, 
subdrains should be installed along the bottom of the 
drainageway. 

The subgrade should be compacted and shaped to drain. 

The pavement section should include about 1 in. of asphaltic 
concrete, 6 in. of base course (CBR > 80), 6 in. of subbase 
(CBR >·50), and ··12 in. of select borrow (CBR > 25) ~ 
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MR. GEORGE HOUGHTAILING, December 29, 1971 

Soft spots, clayey soils or unforeseen conditions may occur 
in localized areas and will have to be adjusted and corrected 
in the field as they are detected. 

The earthwork should be done in accordance with the 
· requirem~nts of Chapter 23, Revised Ordinances of Honolulu, 
· 1961 As Amended and the recommendations contained herein. 

2 

The report includes a Bor:i.ng Location Plan; boring logs, laboratory test 
results, recommendations and limitations. 

EK:vl 

Respectfully. submitted, 

WALTER LUM ASSOCIATES, INC. 

~·~ 
Ezra Koike 
Professional Engineer 
Hawaii No. 1450 
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PROPOSED HAUL CANE ROAD IN WAIPAHU 
·FROM INTERSTATE H-l.TO AUALII STREET 
PRELIMINARY SOIL .REPORT 

· WAIKELE, EWA, OAHU, HAWAII . 

SCOPE OF EXPLORATION 

The. purpose of tl1iS exploration was to determine general soil conditions 

for the Proposed Haul Cane Road in Waipahu, Waikele, Ewa, Oahu, Hawaii. 

Thi$ report includes field explprations, laboratory tests and general 

design recommendations for cuts ~nd fills ~ncl the general pavement 

section. 

FIELD EXPLORATION 

F~ve exploratory borings were made at the site •. The approximate· 

· locations of these borings are ~l"lown on the Boring Location Plan. 

Descriptions of· the underlying soils encountered are sho'WI). on Bori~g 

I.ogs Nos. 1 thru 5. ·Also attached is a log of. boring from a previous 

report; "Proposed Fill Area. in Waipahu, Adjacent to the Proposed 

Relocated Haul Cane. Road." 

Borings were made with 3, 4 and 6-in. diameter augers using a carbide 

. drag bit. .Soil samples were recovered with 2-in. thin-wall tube 

saJ:Iiplers a~da standard split spo.on sampler .driven with a 140-lb 

··. hammer falling 30 inche13 • 

. ~ .. 
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-LABORATORY TESTS 

Laboratory tests included: natural water content, Atterberg limit, 

. expansion and CBR. 

A summary of the laboratory test results is given j.n Tables IA thtu IC. 

SOIL CLASSIFICATION SYSTEM 

Soil samples were visually observed and subjected to appropriate tests 

in the laboratory. Based on visual observations and laboratory tests, 

the soil descriptions givenon tbe boring logs are generally made in 

accordance with the "Unified S9il Classification Syst~m.", 

GENERAL SITE CONDITIONS 

The proposed Haul Cane Road is to be located.on tile sout:b side of tbe 

-Interstate H-1 freeway and extends in a southerly direction to Aualii. 

Street for a.distance of·about 2,200 ft. 

The proposed plan is to relocate an existing haul cat)~ toad. Tbe 

northern section of the _proposed route is located partly along the 

· existing haul cane. road. The. central portion crosses an old gully 

or drainageway, and the southern section crosses an area occupied 

by existing plantation .homes • 

· The natural· drainageway slopes downward in a $OUthe~sterl.y direction at 

about a 2% gradient. The side slope~? vary from about 8 to 15%. 

An eJ{i.sting silting basin was noted about.l50 ft east of the proposed 

roadway nea~ the southern. section of the alignment, 

- 2 -
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INTERPRETATION OF SOIL CONDITIONS 

From the field e:Kploration and laboratory test results, the soils may 

be generally described as follows: 

Stiff reddish-browri clayey silts and silty clays (ML-MH 

soils) to about 4 to 19-ft depths, underlain by·decomposed 

rocks to about 16 to 40 ft, the depths drilled. 

Water was not noted in the borings during the field explorations. 

For more detailed descriptions of soils encountered in the borings, 

refer to the boring logs. 

DISCUSSION AND RECOMMENDATIONS 

In general, the present plan ;i..s to relocate the exist;ing haul c~e 

road between the Interstate H-1 Freeway and Aualii Street. 

Preliminary plans indicate cuts of about lOto 30ft. in the northern 

section; ·fills of about 5 ft in the central section; .arid shallow 

cuts in the southern section. 

Before fills are constructed across the drainageway, ioose surface 

soils s.hould be stripped,. Trenches sho~ld be cut in a herrit'lgbone 

· pattern and subdr.a;i.ns placed in the trenches to provide drainage 

paths forthe bottom of the drainageway. 

Cesspools may be encountered near the existing plantation homes. They 

should be located on the Grading Plan prior .to grading operations, if 

practicable. Sludge should, be removed and the cesspool backf:f:lled with 

granular material. 

- 3 -
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Decompo$ed rock$ were encountered at. about 5-ft depths :i,n so111e parings. 

Because of the shallow depths to decomposed rocks, boulders wi~l prooably 

be fou~d ~nterspersed over the site. The closer an exGavation approaches 

decomposed rocks, the greater wil~. be the quantity of boulders •. Boulders 

may be used to construct the toes of fill slopes, see Figure 1. 

Site Grading 

Surface.vegetation, ditch linings and miscellaneous debris 

should be cleared and removed prior to site filling. Loca.,.. 

lized soft pockets encountered during the site preparations 

should be excavated and backfilled with compacted select 

.material. Provisions to drain the site should be included 

during and after the. completion of filling operations • . · 

I.n general, the on-site soils and approved borrow soils may . 

be used for the construction of the proposed fills. Grading 

.work should be done according to the Revised Ordinances of 

· Honolulu, 1961 As Amended; and as recommended below: 

1. . The area should be cleared and grubbed. 

2. Topsoil and stockpiled soils should be either 

(a) stripped to stiff natural ground or (b) 

scarified and recompacted before the placement 

·of fills • 

.,.. 4 .,. 



:e 3. The bottom and sides of irrigation ditches 

should be stripped down to stiff natural 

ground or scarified and recompacted before 

the placement of fills. 

4. Hard surfaces .along existing haul roads 

should be scarified down to stiff soils and 

recompacted to matc!l the density Qf.the 

s urroupding soil. 

5. Thin sidehill fills (sliver fills) on sloping 

areas should be avoided. 

6. Where fills are proposed in sidehill areas, 

. e gullies and along drainage and irrigation . 

d;ttches, loose material along the bottom and . 

sides should be stripped down to stiff 

·e.· 

natural ground or scarified and recompacted 

before the placement of fills. New fills 

should be key~d into the stiff natural ground. 

T.. Subdrains should be placed in a herringbone· 

pattern along the botton1 and sides of natural 

· drainageways or .dips before the placement of 

fills. The locations of subdrains should be 

determined in the field after clearing and 

grubbing •. 

... 5 -
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•• . 8.· Fills should be constructed in. approximately 

level layers starting at the lower end .and 

>! . working upward. Where fills are made on 

sloping areas st:eeper the11;:1 about·5 horizontaJ 

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 be keyed continually into the stiff 

natural ground by cutting steps into the 
·:·, 

·slopes a11d compacting the fill into these 

steps. 
) 

9. Fills should be laid in 6-dn. compacted 

• layers to 90%.of the maximum density deter­

mined by the AASUO T..,.l8Q.,.,S7 test method. 

Existing Cesspools· 

Cesspools possibly ma:y be encountered dul'i11g the site 

·preparation work where the plantation homes are located. 

When encou_Iltered, they sho1,1ld be flagged and located on 

the plans. Sludge should be removed from the bottom of . 

. ·each cesspool and .replaced. with fairly well-graded gra~. 

:nula:t materials. · The materials should be placed in 

. thin layer~ and ~a.mmed in,to place or compacted with 

vibratory equipment. The top 5 ft of ·fill should be 

compacted in 6~.in. compacted layers. 

e 
I 
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_ ...• Building foundatio~s should be qesigned to bridge over the 

cesspool. 

Slopes 

In_ general, cut· and .fill slopes of 2 horizontal to 1 vertical 

or flatter should be used. 

For slope heights (top to toe) greater than about 20 ft, 

8-ft-wide benches should be placed at about 15-:-ft height 

intervals. 

To minimize erosion, the runoff -from rainstorms should be 

diverted by berms or _ditches away from slopes whenever 

practicable . 

• ',the· surface- of fill slopes shot1ld be compac.ted by cat-tracking 

or with a sheepsfoot rol].er. 

Slope p:]..anting is reconuilended 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 
, ... · 

In general, a rough estimate of the roadway pavement thickness 

~~-. ........ 
for t.J:ie ca,ne hau].i~g true~ is as follows: 

.-, 

· .1 ~ Wearing course l-in. asphaltic ,concrete. 

1- 2. Base course - 6-in. base course, GBR > 80. 

;_. 7 -
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3. · Subbase course 6-in. subbase course, CBR> 50. 

4. Select borrow 0-in. select borrow.over rocky 

ground. 

12-in. sel~ct borrow, CBR> .25, 

over silty clay soils. 

Provisions should be made in the contract documents to allow 

for local adjustments. regarding subbase tequirem~n,1:s il:l. th~ 

field. In fill areas, the use of select soils .within the top 

2 to 3 ft of. the sub grade may reduce the thickness or eliminate 

the need for the subbas~ course. 

The. subgrade.s;hould be compacted and shaped to drain. To 

avoid the ponding of water and soften,ing of the subgtade at 

low points, weep holes should be placed at sub grade levels 

th+u th~ wa].ls of the catch bas.ins .which are placed in these 

low areas. 

Utilities 

Utilities should be p1CJ.ced after. the fills are constructed .• 

Utility lines should be designed with flexible j oj,.:nts, patti-

cularly where lines are connected to structures, 

Unforeseen Conditions 

Unforeseet1 or undetected conditions such as soft spots and 

abandoned utilities may occur in loce1.lized areas and will 

have to be adjusted and corrected in the i field as they are · 

detected •. 

- 8 -
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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. transitionmay 
be gradual. 

Svmbols 

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

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

Where no parenthesis i'MH11 is used, the soil sample was classified 
from either the Atterberg limit or sieve an<!-lysis test results. 

··;, 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE o HONOLULU, HAWAII 96816. • PHONE 737·7931_ 

Boring Log 
. _ . BORING NO. 1 Sheet No. of 

PROJECT ;PROPOSED HAUL CANE ROAD IN WAIPAHU. . · w. LUM A...,Lot tf..IC., oc.1 t!:> 1"?11 · Droller · --, ' 1 Date · · • 

LOCATION }!'rom· Interstate H-1 to Au_aJii St. Fle_t_d i>artv . MA.t<..t..UL-A. ,b.?A.TO, c..OL-L-URf. 
.. A.uc.e~(l-1o&•'-&) c,"("'o'-1.."1-4) 

Waikele, Ewa, Oahu, Hawaii Type of Boring B-
4
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WALTER LUM ASSOCIATES, INC. I _3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

·Boring Log 
BORING NO. · 2 Sheer No. of 

PROJECT PROPOSED HAUL CANE ROAD IN WAIPAHU Drill•r ·w. l..UM A-,"lOG.,ItoJc::;, Dale. OGT. 15>.~ I C., 1'>11 

LOCATION From Inter~tate H-1 to Aualii St. Field Parry MA.t<.AUL.A • A.<;.ATo ' C,OL..:.UR:A ' C,l.O""( 
(MOI!>II..E<) "(Ho&.L.OW) 

Type of Boring .AUC.E.R. 1!>·4-0 Diam. G. .,JeM Waikele. Ewa~ Oahu, Hawaii 
Datum --""""'-------Efov. · \ l 2J' :! "* 
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WALTER LUM ASSOCIATES, INC~ II 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737·7931 

Boring l-og · 
BORING NO. 3 5heet No. of 

PROJECT PROPOSED HAUL CANE ROAD IN WAIPAHU Drill~r. w. LUM />.._SSOG.,I~C.. Date OC.i. "2"2, ,,, l 

LOCATION From Interstate H-1 to Aualii St. Field Party MAE.~HIRO, I<.A.KLJ. KA.t?O'JICH 
· Auc.e~(Mo&i~of. \ .. 

Type ·of Boring · ·H.I><uTf.t1AII.biom. ~ 
. Waikele, Ewa, Oahu, Hawaii . 

Datum -
7~'T~ --~----~--

Eiev. . . --· 
HAMMER: . T.C... DRA<:4 

Weight 140 '# Dr_ill Bit 

D 

;,o" :;::::::-;-:.:-::-;-""i,.;rionT,.......-7• ---:-........ -r-----.---..,.----
rop · .... . Water Level ,...orac.ep 

SAMPLER: 'Z" ~IA..:NDA.~D SPL.IT Sf"OON Ti.mo - I I I I 

.~ 
i..., ] .JIll 
.! :;~~ 
·;: :: :; 1{, <( 
;:,J!v e:..l! 

DESCRIPTION 

• ·itt' . 
E.~...E.V.,. iS :t . ").. 

__ Mt:;t?IUI"', Rf;I?D'I'SH. ~~OWN ~ .. : ... 

M\...o CA..A'ff:ll oSI\..j ""I'TIU.C.6"' .oF'. 
.. A~H .. ; ~oor~· .... · .... 

~it FF. 1:>~01-.l~ 

}oilti 1-.-c..~"fe."/ -!111,1 ' 
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.c. 

l 
0 

i 
i ·-
' . ' .. 
I-

! 
!-
1 

j_: 

s~ 

-

;.­

!-
10 . 
1--

! ' . 
-1-
I • 
i-

!-
i -
l­

Is; J • 
~ 

' ... 
·;-

i 
I 

I 
! 

... 

~ .. 
1-
Jl 

Wi 
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~;A. I 1.9 
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?>.~.c. 

i1"" 'I ... ~,..,! ':i·P 

; i 

'; 

I 

~ 1 

Date 10.· "1'2,·1 I . . . . . 

·~ 

8 
!cf! := 

-~'2 

·~ 
~ 

:2 , 
.~ ... 

~ 

4-L 1·s.1. 

.~'2: 

~.5 
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u 
...:~ c: • 
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"0. c . 
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PENETRATION DATA 

'Standard I 
/ Penetration Teat 

N (Biowa per foot) 
0 10 20 30 40 

tJ 
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WALTER LUM ASSOCIATES, INC. ~ 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Co 

· Boring Log : 
BORING NO. · 4- Sheet No. of. ----

PROPOSED HAUL CANE E.OAP IN WAIPAHU Dri_1_1., W.L.utvtA.?'!7oc..,lt-~.v. Date oc..1.1.& 1')11 

c:: 
.2 

1l ] 
~ !":: 'i. 
:5Jlv 

(H\-1) 

;. 
DESCRIPTION .c .. 

a. Q. 
" E 

0 Q J! eu:..v. ~ e,1.':!: * 'l 
~TIFF, ~et?Pl.C:,K e:.~owN· -~ ··:··· ·1 · 1 ~·~ c"'"' •••T · ··· · ···· ··· j , . ., ~ 

~ 
__ .Ml1.171UM, 1'<.~17171 ~H · e.~oNN --... 

Cl..,6.,-£;"( "7J!.-1 (MH) .. 

~~) 

Mt..;: 

.s 
.M'-"' . OR i!>OUI.."De,R. 

, .-;-z.::.ss 

i j 
; ·-.... :. Mf';t?IL.IM, ~~l't?i~H .E>~Ok1N. 

. ., .. ;GI..A'1"~"( <;ii..T. .: .......... · . .'. 
i 

l 
' i 
~TIF~. I,;.IC.HT. ~~'<,OWN •.. : 

m.'Z."'» 

.... :.- C.L..A."''IO."'' ~JI.j.... . .. - ·-··. 
I ·,-

-
I 

--~STIFF, t-\OTil.t;;l:> R'6'PPl~H _ IS 
· 6~W N I -5 li.:T'f c;...A'j. ........ ::.._ . ~ ---:! -z.:'.;":! 

1-··: ( \-

·-
I 
f I · -

... 'STIFF, l?>ROWN ···------· -· 20 " 
· -~ : .. ·cL.A '(6;'( Sl L. T ~ ,-~6-CE:.~ ·oF-' ~.7.'~S 

. De.c.oMro.SE-17 ~OC.I~ ..... :. _,. '-
i 
i 

.. 51lFF.. · ·· ·· 
.... ReDl715H !:>ROW~-~ e.p;owlool 

cl..A'f'6.'1" ~IL.i. -~ . 
. Pf:GOM roo~e,.p _ .R,OC.K. 

-
-

25 -
;J~"% 

_j 

-
-

I'{ 

~ 
~ 
~ 
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~ 

~ 

"" 
_ .. · &ou l..PER. .·: .: ..... -------- ..... 

I ?iO] -z~'i'>~ 

1t" E;t.E..VA.IlOH EGTI~I&'D 
. FROM !")(OflU:.. '[:lli.TE-J:) 

p.ua.. 10, l''n 1 · 

-· 
-

'• 

. 
! 

: ·i 

. 

·i 
i. 
It ,. 

Time .;.. 

D•t• 10·1""- 1.1 

PENETRATION DATA 
ci. t Standard I ~ E 

~ :oz."o.D. c ·e 0 
u .. Penetration Test iHIN \!o.IAL.L.. 0 ::; .. 

u ...;~ .c • 
'iu~Ci ?AI"II'I.~ 

~Clll :!1 c: • .,..., 
o"l .. "l 

-~ UQ. CA. N (Blows per foot) I 

3: .!<' c:: ... 
20 30 40 e,L..OW-$/0·~ ... ::> > I) 10 

0 ·e z 
~ .. u c. ·~ e 

J! ;;: 

4.•,6.. .'21.-. II 

·•hP.> I~:::... 1..::.~~.:;~_:: ···--··- ---- I I I I I ' · _____ ,_, __ .!.-~--- . / I 1!7/.!; 

+·.C. I ::C~~~~~l~~~~~~~~~HfL.E.) 
. a;.s· 1+;.s' 

4;p -~--. 'l~. I I I I I 1·-z.~;.? ---~-. 

I I A.i'J· I . ~------- I I I I I ' 4-e\ o/L ~:!>o "'.;- ·::_:.:::':_ -----·.. I I -~S/.? 

+r- -n-

4-·C. -. 

a. 

. -·· ----· --·· 

-! .. 

I I I I I / 1 ' 4o1• 5 ~ 

-y so;. a' 
_ -~--HAMMe..R. .. 
-:: ... ·~.:: 2-o u ~c. E; s~~··· 
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··WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 
1
737-7931 

Boring Log' s 
BORING NO. · Sheet No. of ---

PROJECT PROPOSED HAUL CANE ROAD IN WAIPAHU Drill•r W. l..UM A.S?Oc.. 1~C.. Dare oc.T. "21 1"71 

LOCATION From Interstate H-1 to Aualii St. Field Party I'YIAE:.?HI~D, l<.AKU ~A.PO\/ICH 

W k 
· AuC,E;r\.(I"'Oeill.f,.) " 

ai ele,. Ewa, Oahu, Hawaii. Type of Boring • 1:)-?.o Diem. ___ 4-____ _ 

HAMMER: Elev. · C:::>f> ± ~ Datum --==----
Weight 140~ .. D;•i:ll ~B;ir~-~.T~-C~~~P::::~:j,.:c,.~·=·· ·==-.--.,.--,--.:_,_.,..:-----
Drop ~ 0" ;.,.tar Level. ~~I' <'-D I I I I 

SAMPLER: ·.z" '?TA.ADA~P o;·Pl-IT ?f'OON. Time. ...; 

8 
; .B 
'] ~ 
:~ = = ::~.l!u 

ML.. 

M\.... 

DESCRIPTION 

E-LE..V.,.. ~e>':!: ,...# 
. l:>C'.OWN, .':>IL..T'1' CL.A"'( 

.. ""/C.K.I.\IE.L. ~ COML. (~11.1...). 

~ 
-= a. .. 
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0:. 
.• ! 

~ .. 
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' ;--1•. 

ME.D\UIVI, Bl'W'Nt-J ·.:: .... -~:;.~~:.~:.1 ! ~ 
c_u..•t&;"/ ~\ \,j "'/ T RA ~ e 'l> ~ 

... OF A'iot-1 
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10 . 
,._·:·~- S'TlFF, 51'-0W"' ,.Otr<.A1'_:.::..::.: 
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·--· ... i;:oe,C.OMI'"O'!>f..P_"-OC.I<. .~; _____ :_ . .:._ 

1-.-

:\ -­
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.. ~AAY i!>~- . ..:· .. -::---. 
---~·~t-'1\"0Se-'P. ~-.:-:.~~:~ .. _. 

' . :~. .. .. ·; . 

,_. 
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.Vf.GOM Po:Se P .1\0C:.K 

f;~P.DP eiOI\IJ.J4· ·e. ~o."\-'. 
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PENETRATION DATA \ I ' Standard I 
~ ..; / Penetration Teal 

.. "! 
; o. · N (Biowa per foot) 
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" PROP05C.D 1-lAlJL cA~E.-. ROAD 11-.l WJ>.lfA~ U 

TABLE I~ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SANPLE NO. 
DEPTH. BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) . 

Sieve 
. l" 
1/2" 
114 
1110 
1120 
1140 
11100 
11200 

ATTERBERG LIHITS . 
Air Dried or Natural. ·. 

·. Liquid Limit 
Plastic Limit 
Plasticity Index. 

Dilatancy. 
Toughness 
Dry Strength 

UNIFIED ·SOIL CLASSIFICATION 

1 '2. 1 
c. B 

10.0'.., II .Eo WRFf.C&, 5.0:..(:..Sio' 

Re-DPl!>).l !)~WIJ . t<:E-l'D\~~ 'P~IJ R&'OD~\4 ~1-J . 
.CA.A1~1 <!>li..J . CAA"1r-../ ~lt,J . " c;...c."/&'1 ?IL-i 

N~iUR,b.\... · "- tJATU~.bL \..1,6-"TU'!'<!.b-\... 

So~ ·- 4~ 5'2. 

~0 'lB :!:>~.>. 

'Z~ - I c.. --'"' 
QUIC..K. -- ~ . 

GlUlCo<~ GUll..K 

_1--\t;;D\UH !SL.l&UJ -l-1E.Pl\JM <;;il,.I{;.Ui-HE:.t>h.Jt1 

· '?1.1~1-\''f- M60. · _" " "Ji,...\6>"1· \..1\'€;.0. ~\,.\&1-11 

Ml:i Mt.. --~- lvlH 

• · : I APPARENT SPECIFIC GRAVITY 

.... 4 •• •' 

;.-"' 

·,!! 

.'·. '.: 

·.:-~:a .. · ........ 
. ; -~ 

·-.::.:.: 
··.\· 

3-470. 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F~) 
Molding Moisture, % 
Molding Dry Density; P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-57 Method__) 
Dry to Wet or Wet to Dry 

. Max. Dry Density (P. C. F.) : 
Optimum Me>is·ture (%)' · · 

.REMARKS: 

Date 1'2..-1, . .,.11 By c,.; ro=: • 

'2.1-!:'7 

"S.I 
CMa. 

E>. I 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCTURAL. SOI.LS ENGI,NEERS I 
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3-470 

PROf'05W \.JAUL UI-Jt:::. ROb.D IN Wb-IFA\-lU 

TABLE I.Jl.. - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SM-iPLE NO. 
DEPTH BELOW SURFACE 

D~SCRIPTION 

GRAIN-SIZE ANALYSIS 
· · (% Passing) · 

Sieve 
1" 

. ' 1/2'.' . 
. 114 

/110 
1120 
1/40 
11100 
11200 

· ATTERBERG LIHITS 
Air Dried_ or Natural· 

·Liquid Limit 
Plastic Limit 
Plasticity Index 

. Dilatancy 
Toughness 
Dry Stren&th 

·UNIFIED SOIL CLASSIFICATION 

AP~ARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation; % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF-SOILS 
(AASHO T-180-57 Method___) 
Dry to Wet or Wet to D~ 
Max. Dry Density (P.C.F.) 
Optimum Mo.isture · (%)" · 

REMARKS: 

Date 1'2. -t.. -11 By t...~. 

3 
A 

t.E>·~.o· 
RE-PPI~\-l I?:>Fl:>WIJ 
~'1tf,'/-5-ll..j 

'11~ "f~l 
~ 15001~ . 

N.A.iUF':..b-l-

4"' 

'2." 
11 

ME-DIU~ 

·,_ I--IE.PIL.IM 
" " 

SL\&1+1'-tv\W 

l'-1\..... 

.·~-.. 

~ 

B 
5.o:s.1' · 

e~oww 
CNA'i~ .&,n. .. j 
i ~·Bcx..~<. 

NATU!'bl­

?1 
?>C.. 

'2.1 

H'E.l>IUM 

ME:-Piu!-1 

4-
e.. 

'/.0.0'- 'Zl.O' 
B'fi:OWL} 

'()...1.'1Qj -&IL-j 
4~17r 
tl!>c...o\-1 • ROpt<. 

1-!b.iUT~bl .... 

4'2. 
~t:z. 

10 

GlUl c..!<. 

Si,..\&.1-\T-M'@· ~----

5Ll&\.lT -ME.blt.JY\ 

t;>L.tC..tiJ. 

MH 1-'\L... 

. WAlTER LUM ASSOCIATES, INC. I 
CIVIL, STIIUCJ"URAL. SOILS ENGINEERs D . 
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3-470 

FROf'OSE..b 1-ih.Ut... CANE.. ROAD IN WP.l fA~U 

. TABLE I~ ~·SUMMARY OF LABORATORY TEST RESULTS 

BORING NO • 
SAMPLE NO.· 

. DEPTH BELOW SURF.ACE · 

. DESCRIPTION 

.GRAIN-SIZE ANALYSIS 
(% Passing). 

Sieve 
··1". 
1/2" 
114 
/110 
1120 
1140 
11100 . 
11200 

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

·· ... ·, 

.·" 

. '. 
. . ~. 

~·~. 

s 5 
A e 

,,:; .. ~.o· s. o'~ "'· s· 
. &';C.OW~ 

~ROWl.J C.U..'/f-'1 ~I L-1 
C,I.J:>,'J'l:,."J 5lt-1 ' ~1~ Of 
~1JU:Gq Of .Mo\.1 P!SGOM. RM . 

NATUR.M_. 

:l:f2 

NATURA\... . ...._ ___ _ 

4.~ 
'2'l ~· 
I"' 11 

. Dilatancy 
Toughness 
Dry Strength 

• 1_'' 

. . . . . HSDHJ H MWIUivi-GUlC.K ; ____ _ 

. UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
. (S~rcharge-51 P. S. F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upori saturation, % 
CBR at 0 .1" Pen.etration 

MOISTURE-DENSITY RELATIONS OF .SOILS 
(AASHb T-180-57 Method___) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 

. Optimum Moisture (%) · · 

REMARKS: 

ME-DI Ul-'\ I-1'6-Pl t.lt-1 

· SI.IG>WT·~W· .. S\..!(,1-\T-~W. 

'ML.. . ML 

:·! 

WALTER LUM ASSOCIATES, INC. I 
CIVI~ STRUCTURA~ So(LS ENGINEERS I 

Date 1'2.:.(....:.1\.· By G..~. 
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PLASTICITY CHART 

PROJECT: . f'ROFDSE..D ~AIJL.. CANS R.DAD IN WAlFAl-4U 

. L.OCATI-ONi FROM !NTE-RSTAJE- H~l TO Allt~.Lll '91" •. 
WAtKe.t...e, 'f;;WA, o.M-lU, 1-lAWAll 

:~ 

90 
.. 

..L 80 
: I'AII LINE v ' y 

70 

60 

/v 
.. CH ~ 

50 / 

' 0 40 .... 
.. CL LV 

/v 
(J) 
<( 
...J 
a.' 30 

~ 
20 5-Av e .e'2>·e>_ ... 

'25URFAGEpq; 0 '2-e. MH a oH 
' / 3-.A. l:.-e. 

v i.E- . '' 
1--C-L--· M~I:L-/--71' M L. .. . 

..___;,_ - _JL - -

10 

0 
0 10 20 30 40 50. 60· 70 '80 90 

~I QUID LIMIT 

.· 

.. -~ ·, /' 
.··' 

.. 

DATE ll~'l.1~ 11 BY C.. R. 

100 110" 120 130 

'' 

WALTER LUM ASSOCIATES, INC. D 
CIVIL, STRUcTURAL, SOILS ENGINEERS B 

',: 



CBR TEST 
:_(._ 

PROJECTa . FROFOSE.D WAUL. CAN~ ROAb IN WAlPAWU 
·-; .. 

r:· 
./'; 

LOCATION' FROM lNTE..l3SiATE. ~~I TO AUAL.ll ST. 
WA!KE.l-EOI E.-WA I Ot...UO I ~AWAII . 

SAMPLE NO' 1. 5U~fACE.- . · .. 

SAMPLE DESCRIPTION• . ~E:-PDl'S\.4 BROWN I' t_)~..;&/f:...'t SlL"T 
'.· .. · . 
. ~: 

:·:·· 

'l<'" 

\~0 

··· I !CPO 

\40 

\"1.0 

..... 
"' ; •.. ,~ ,~0 
<( 
0 
..J 0" 

--

(.:,0 

4-0 

./ 
'/ 
v 

.. . 

~~ / 
~ 0.1.'' f>~t\l't.\c<! 

\ 

v ·-

/ 
~~e-

/ 
0.\'' re f\e\RO<(I ~t'\:.. &I\ D::. S.\ 

v 
"" I 

·I 

v - -

0 0.1 0.2 0.3 

:~-

10-4)0' .. . \ 

PENETRATION (INCHES) 

TEST RESULTSa 

MOLDING MOISTURE, %. '1].0 

MOLDING DRY DENSITY, P.C.F: .q~S.\ 
CBR @ 0.1'' PENET-RATION 5.\ 

v~~c, __ .~5?~~~1t -~-~~~=~~=~- ·-=~~~-=~.-.-- · ----· · A·· 

DATE. 10~ \<3-"'\ \ BY e7 
.. 

DATE ... 1°~ '11b-'\\ BY. ~ 

/ 

v 1.7 

/ v 

~'('\Ot\ • ~O\IS-;. ~ ,C) 

... 

; 

0.4 ' 0.5 

CBR PENETRATION DATA 

PENETR,lTION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 026 1S 'ZS 
O.OIS 0 IO_S ~5 

0.0 TIS \'2. s; CJ(l 

0.1 0 0 \foO. G:>; 
Od 2 IS \~5 b'£. 

0.1 IS 0 '2\S 1'Z. 
0.1 715 'lt.'\-0 e>O 

I 0.20 0 1.10 qo 
I 0.26 0 ?I~ \05 
I 0.300 BcoO \'20 

o. '515 0 ~0 ~~0 

0.400 tr~o ,~., 

'0. 4 IS 0 I t~<-,5 1!7~ 
~ _o_<>__, Goo I (&.1 

AGGREG~TE 14-" MI~U~ 
HAMMER WEIGHT \0\...~~-

HAMMER DROP It>'' 
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LIMITATIONS 

In general, soil formations are commonly erratic and rarely uniform or 

regular. The boring logs indicate the approximate subsurface soil 

conditions encountered only at the drill holes where the borings were 

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 construction methods· or improve-

ments at the site. 

During construction,- should subsurface conditions much different fran 

those in the borings be observed, encountered, or otherwise indicated,· 

we should be advised inunediately to .. review or reconsider our recommendations 

in light of the new developments • 

Our professional services were performed,· findings obtained and 

recommendations prepared, tn accordance with generally accepted engj.neering .· 

practices. · This. warranty is in 1 ieu of all other warranties. expressed ·· 
·' 

or implied. 
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