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CIVIL, STRUCTURAL, SOILS ENGINEERS

November -7, 1973

COMMUNITY PLANNING, INC.
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Honolulu, Hawaii 96813

Gentlemen:

Subject: Newtown Estates 2nd Access Road - Phase 1I
- Soil Exploration Report
(for roadway grading and pavement thlckness
design purposes) :
Waimalu, Oahu, Hawaii
Tax Map Key: 9-8=02: Por. 2

Transmitted herewith is our soil exp'loration'report'for toadway grading
and pavement thickness design purposes for the Newtown Estates 2nd Access
Road - Phase IT at Waimalu, Oahu, Hawaii. :

Thi.s report includes a Boring Location Sketch, boring logs, "la'bora'tory
test results, recommendations and limitations.

Respectfully submitted,

WALTER LUM ASSOCIATES, IANCA. -

By é?vw ﬂ{gl&ﬂ

Ezra (/Koz.ke o

' CR/EK:ms
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NEWIOWN ESTATES 2ND ACCESS ROAD — PHASE II
SOIL EXPLORATION REPORT

WAIMALU, OAHU, HAWATT |
TAX MAP KEY: 9-8-02: POR. 2

SCOPE OF EXPLORATION
The purpose. of this_exPloration‘was to evaluate general soil coﬁditiohs
for grading of the proposed Newtown Estates 2nd Access Road — Phase II

at Waimalu, Oahu, Hawaii.

This report includes field exploration, laboratory test results,
recommendations for roadway grading and pavement thickness design and

limitations.

FIELD EXPLORATION AND LABORATORY TESTS

Nine borlngs were made along the proposed allgnment of the roadway. 'The '
approx1mate borlng locatlons are shown on the Boring Locat1on Sketch
Also attached are 1ogs of-borlngs from "Newtown Estates 2nd AcceSSvRoad -

Phase I" and "Newtown Estates Recreation Center,‘Park and School Site."

' Borlngs were made ﬁith 4—ia; dlameter augefs ﬁsing.fiager tYpe, catbide
drag and roller rock bits. 5011 samples Were.recovered wlth a 2- 1n.. |
standard Spllt spoon sampler drlven w1thva 140 lb hammer falling 30 lnches.
Rock samples were recovered w1th.a "BX" double tube core barrel w1th carblde

" and diamond coring bits.



Laboratory tests included: natural water content, Atterberg 1imit,;

AASHO T-180-57 density;-expansion and CBR.

SOTL CLASSIFICATION SYSTEM

Soil samﬁles were visually observed and subjected to appropriate'tests
in the laboratory. Based on visual observations and laboratory tests,
"the soil descriptions given on the boring logs are generally'made in

accordance with the "Unified Soil Classification System."

SOIL CLASSIFICATION BY OTHERS

U. S. Soil Conservation Service, "Soil Survey of Islands of Kauai, Oahu,
Maui, Molokai and Lanai, State of Hawaii," August'l972:b.

~p. 79 - Lahaina silty clay (ML-CL soils)

" p. 119 - Rock land

'GENERAL SITE CONDITIONS

The proposed access road alignment is planned on a ridge west-(Ewa)'of
Waimalu Stream and north (mauka) of the Waimalu Viaduct’of the H-1 freeway.
‘ .The fidge generally slopes down to the southwest at éboutiS to 157 with
" variations in localized areas.

The side slopes of the ridge vary from about 50 to 907% with steeper slopes .

in localized areas. Some rock outcrops were noticed in the side slopes.



The roadway will cross a former Sugarcane field. Haul roads were noted

on the ridge and along the tops of slopes during the'field'explorations.

"INTERPRETATION OF SOIL CONDITIONS

From the field'eXploration and laboratory test résults; the soils olong

the proposed access roéd_may be generally approximated as follows:

About Sta. 9+00 (Beginning of Phase II) to About Sta. 20400
A surface layer about 8 to 10 ft thick of stiff to hard
clayey silts‘(MH*soiIS) underlain by'decoﬁposed rock and

lava rock 1ayers to about 40 ft, the maximum depth drilled.

About Sta. 20+00 to About Sta. 36+00 (End of Phase II)

A surface layer about 29 ft thick and decrea31ng to

about 4 ft thlck of-stlff to hard reddlsh—brown.clayofn
| 511ts (MH soils). and 511ty ‘clays (ML-CL 30115) underlaln
V'by decomposed rock layers to about 40 ft, the maximum depth

‘drllled.

Lava rock was noted in Boring No. .8 from about 29 to 40—ft
depths, -
Brown clays (CH soils) were noted iﬁ Boring Nos. 9-and‘10_‘_

from about 13 to 18-ft depths.



Decomposed rock was noted in Boring Nos. 11 and 12 from about

3.5 to 20-ft depths.
Occasional boulders were encountered.
Water was not noted in the borings during the field exploratioms.

Variations to the above soil conditions are to be expected in localized
‘areas. For more detailed descriptions of soils encountered in the borings,

refer to the boring logs.

DISCUSSION AND RECOMMENDATIONS

A 2nd Access Road is planned into the Newtown Estates Development from
‘Moanalua Road near Waimalu Stream. The access road is planned along the

top of the ridge on the Ewa (northwest) side of Waimalu Valley.

The Phdse IIL portion of the access road extends the roadway in the

northeastern direction about 2,700 £t in length (Sta. 9+00 to Sta. 36+00).

This section of the access roadway is generally planned in cuts of about

15 to 35 ft.

To minimize erosion of the slopes, surface water runoff should be diverted

away from slopes by berms or ditches whenever practicable.

Sta. 9+00 (Beginning of Phase II) to Sta. 20+00

The borings generally iﬁdicated 8 to 10-ft thick clayey

silts over decomposed rock and lava rock layers.

Cuts of about 35 ft are being considered.




Slope ratios of 2 horizontal to 1 vertical may be used for

the surface soil and decomposed rock layers.

Slope ratios of 1 horizontal to 1 vertical may be used for
cuts thru fairly continuous underlying rock formations.,
Loose pockets of rock or clinker layers may be groutéd in

place as they are encountered in the field.

If slope heights (top to toe) of greater than 20 ft are being
considered, 8-ft-wide benches should be placed at height
intervals of about 15 ft. From Sta. 9+00 to Sta. 13400, bench
height intervals of about 20 ft may be consideted in cuts if

2 horizontal to 1 vertical slope ratios are used and surface

drainage is away from the top of slope.

Sta. 20+00 to Sta. 36+00 (End of Phase II)

The borings generally indicated clayey silts and silty clays
with decomposed rock. Lava rock may be encountered in the

lower half of excavations toward the end of thé project.
Cuts of about 6 to 35 ft are being considered.

Slope ratios of 2 horizontal to 1 vertical may be used for

the surface soil and decomposed rock layers.

Slope ratios of 1 horizontal to 1 vertical may be used for

cuts thru fairly continuous underlying rock formations. Loose




pockets of rock or clinker layers may be grouted in place

as they are encountered in the field.

If slope heights (top to toe) of greater than 20 ft are being
considered, 8~-ft-wide benches should be placed at height
intervals of about 15 ft. From Sta. 21+25 to Sta. 22+75,

bench height intervals of about 20 ft may be considered in cuts
if 2 horizontal to 1 vertical slope ratios are used and surface

drainage is away from the top of slope.

Roadway Pavement Design

In general, for the light automobile traffic and drained
subgrade conditions, the roadway pavement thickness may be

as follows:

1. Wearing course - 2-in. asphaltic concrete:
2. Base course - 6=in. base course.
3. Subbase course = 0 in. over decomposed rock

and rocky ground.

12-in. select borrow over a
‘prepared subgrade of the on~site

soils.

1f pockets of "'CH" soils are
encountered, the subbase thickneés

may be adjusted out in the field.




Unforeseen Conditions

Because of the'variability of éoil deposits, site
‘improVements;.designs and constructioﬁ techniques,‘
conditions may be encountered that cannot be foreseeﬁl
with even thg @os; exhaustive Studieé of site.aﬁd'pfojéct
.con&itions. These uhféreseén éonaitioné shoqid pe recog-
:niééd When encounfered and then evaluated sé that the
>‘design3"or fhe coﬁstruction methods may be modified

accordingly, if necessary.’

-,Unforeseén or undeteéted gdnditidns‘éﬁch as séft spoté,
existing utility»trencheé;‘structure‘foﬁhdationé, §oids
§r ca&itiés, boﬁiders, expansive séil pockets.or seépage

»watet, gtc., may occur'in localized afeas énd will have |
té be.adjusted and COrTéctéd:iﬁ.the field asvthey.afe |

VdeteCCed.



"~ .~ BORING LOGS

The stratification lines shown on each of the boring logs represent.
. the approximate boundary betweeén soil types and the transitlon may
be gradual. : :

: _Smbols -

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

Where a parenthesis "(MH)" is nsed the soil sample was classified .
by visual observation of the sample recovered. » '

Where no parenthe51s "MH" is used, the soil sample was classified
from either the Atterberg limit or sieve analysis test results. -
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3030 WAJALAE AVENUE » HONOLULU, HAWAI 96816 ¢ PHONE 737.7931

PROJECT
LOCATION

' Walmalu_, Oahu, Hawaii

Tax Mé{p Key:

9-8-02: Por. 2

" HAMMER: -
‘Weight

\40*

BORING NO. __ : Sheet No. of

— pritter N+ LUM A%OG ING, . pore AFF\U, 2%, l‘n?)
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WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE » HONOLULU, HAWAH 96816 s PHONE 7377931

Boring LOQ NEWTOW'N ESTATES o BORING NO. - A\ . Sheer N; ' o
PROJECT 2ND ACCESS ROAD — PHASE II1 Driller W LUM Agsooun\;(/ T bare NO\/ 757 H'IZ
<Y -3 F’th KAKU AGATD o
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SAMPLER: 2"'“‘5TANVA e 5FLIT SFOON Date M- 2312
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WALTER LUM Assocmss, INC. |]

_Bormg Log wewrown ESTATES
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. 3030 WAIALAE AVENUE « HONOLULU; HAWAII 96816 e PHONE 737793}

' BORING NO. o Sheet No. of
PROJECT 2ND ACCESS ROAD - PHASE IT o W Lo A%oc' e, o No"v"'25 12
LOCATION Waimalu, Oahu, Hawaii Field Party - QAFEIN MK:!E{IJ “ASATo . |
. e - op); S S Y I
Tax Map Key: 9-~8-~02: Por. 2 Type of Boring AU,C‘\KK( LC) Diam. ...
S e naEF _
: . Elev. c Da'um - .
HAMMER: 4 ot o FINGER. r/?e R
Weight__ \-4'0»;» _ o —
90 o . Water Leve N,ojloﬁo .
Drop—22- k ot Nt
SAMPLER: 2.5 tANVAKV SFLI'T 5{00!\1 Date 11 25’12 -
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“NEWTOWN BSTATES -

N9 NrEEs RO

AD - Pusse TC

TABLE IT.A

~ BORING NO.

SAMPLE NO. .
DEPTH BELOW SURFACE

DESCRIPTION .

-GRAIN-SIZE ANALYSIS
(% Passing)
- Sieve
it
1/2"
4
##10
“#20
#40
#100 ,
#200 SN

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

Dilataucy
Toughness

Dry Strength

UNIFIED SOIL CLASSIFICATION

' APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS

(Surcharge-51 P.S.F.)’

Molding Moisture, 7 -
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.)"

-~ SUMMARY OF LABORATORY TEST RESULTS

G & _®
: [
L SuREMCE _SURRALE S-S
TRepoisn T opppiad T
TUUOBRONWN o ’

ST CLay L SUTY A TELN L
NATURAL NNYU\RAL  NATURAL
3 M 49
19 21 3
> K ' S
_5LOW. _Sion  SLOW-MED.
MED U MEDWUM  LGRT-MED.
MED, -HIGH MEQWUM _ SLIGHT- MED

Mu-cl_ ML-CL - _ ML
| 260
4. 22.%
5.4 ] L0V
) 01
G wo__
DRY 1o WET
1015
157

- Optimum Moisture (%)

REMARKS:;

Date’

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOIS ENGINEERS

|
i

{O‘;Z;’Z'T'ﬁ . By PJT,
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B

NEV\TO\NN TLTATES 2NP ANULEY ROAD - EAASEIL

TABLE LB_ - SUMMARY OF LABORATORY TEST RESULTS -

BORING NO.

" SAMPLE NO.

DEPTH BELOW SURFACE
DESCRIPTION

GRAIN-SIZE ANALYSIS

(% Passing)
" Sieve

1"

1/2"

4

#10

#20

#40

. #100 -

#200

ATTERBERG LIMITS

Air Dried or Natural
Liquid Limit
Plastic Limit

E Plasticity Index

Dilatancy

Toughness

‘Dry Strength -
‘ UNIFIED SOIL. CLASSIFICATION

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS

(Surcharge-51 P.S.F.)
Molding Moisture, 7%

. 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 Moisture (%)

REMARKS:

Date \O-’i’l—']’b . By BT

& i

. |
_E G F
818 15- 200 20'-7. 9’
 MOTT L A L .
TSI M\i CCLBNEN ST TS\ %A\/
W/QECOME., : <) N[O STREAKS
- RO e S
NATURAL NL\TU.RAL, NATURDL
) a4 15
4 4 26
SLOW  SLOWAMED. NONE-5L0W
SL\GHT-MED _SLIGHT MED, - BioW
ANGHT-MED. MEDIUM MED. ~EH -
MH ML MH

 WALTER I.UM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS

=l
il
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NEWTONM B5TATES NP MNLESS QOAD - PUASE 111

_ TABLE IC . - SUMMARY OF LABORATORY TEST RESULTS

"~ BORING NO.

SAMPLE NO. o
DEPTH BELOW SURFACE .

DESCRIPTION

10 10 10 1o

< \ C. D
. UREALE -5 \0'-11.S' 15/~ 6.5’
T DARR T TP AR ) Lo T ) -

BRoWN - DRONN  DARK BROAN BROWN

REDODISH-  REODISH - -

GRAIN-SIZE ANALYSIS

(% Passing)
Sieve
1
1/2n
#4
#10
#20
#40
#100
#200

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

Dilatancy"
Toughness
Dry Strength.

UNIFIED SOIL CLASSIFICATION

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F.)
Molding Moisture, %
Molding Dry Density, P. C.F.
Swell upon saturation, 7%

. 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 Moisture (%)

REMARKS :

NATURAL  NATURBL  NATURAL  NATURAL

50 44 5% - 21
7P % LY 1%
27 12\ 94 =

C MEDIAM  SLON-MED . MEDIUM . NONE-SLOW

MED\UM _ SLIGRT-MED, SUIGRT-MED. MEDIUN

MEDIUM MEOIUM SLIGHT-MED. UWiGW

ML-CL  _ MLch My o

: Bt
NS
<>£>€>§P

ClVlL STRUCTURAL SOILS ENGINEERS

WALTER LUM ASSOCIATES INC. g

Date !O—’L’Q—"'& -By r‘b] :
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NEWTOWN gsTaTes IV Ager2or0 furse 1

TABLE 1D _

BORING NO,
SAMPLE NO.
DEPTH BELOW SURFACE .

DESCRIPTION

GRAIN-SIZE ANALYSIS
(% Passing)

Sieve

ll"
) 1/2" .

s

#10

#20

#40

#100
#200

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

Dilatancy .
Toughness
Dry Strength

UNIFIED SOIL CLASSIFICATION

APPARENT SPECIFIC GRAVITY

EXPANSION AND CBR TESTS
(Surcharge-51 P.S.F. )
Molding Moisture, %
Molding Dry Density, P.C.F.
Swell upon saturation, 7

- CBR at 0.1" Penetration

- SUMMARY OF LABORATORY TEST RESULTS

12

SURFACE

0 el '. T P O

. REODISH -
__JbQLNNbl

NATURKL

51

| .

L QULCK. .

MEDIUM .

SUGHT-MED.

My

MOISTURE-DENSITY RELATIONS OF SOILS

(AASHO T-180-57 Method )
Dry to Wet or Wet to Dry
Max. Dry Demsity (P.C.F.)
Optimum Moisture (%) ’

REMARKS:
AT

Date \D “2?;'15

‘WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS

|
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INDEX

PLASTICITY

LOCATION - ~WAINAALY BWA OAHU, _HAWAIL

90

80

70
60

50

- 40

30

20

PLASTICITY CHART

PROJECT? " NEWTOWN E4TATES 22 ACLESS ROBD -PUASE T

n.n s .
A LINE —-\Z
. V/
CH 109/,/’//
///)5’ -
cL L oae
‘ / &
SURFACE. .
10 e \0@ b SURFACE
PlouUREDLE & 0C »
. 7@2&\“‘““% MH 8 OH
1 ea
CL - ML ML
0 o 20 30 40 50 60 70 80 90 100 1Mo 120 130

LIQUID LIMIT

hyT_ '

DATE _10-221%

BY

WALTER LUM ASSOCIATES, INC.

" CIVIL, STRUCTURAL, SOILS ENGINEERS

|
|




MOISTURE-—DENSITY CURVE (AASHO T—l80-57, METHODA)

@ ~ PROJECT: ™ ~NEWTONN ESTATES NP AGESS ROBD-
. UPUASE T T AGGREGATE: _”{4;__&\_1,&_ _
LOCATION: wmmaw ENA, DAMU, HAWAW & :‘2;&:;25 j‘é‘fg‘fﬁf‘o‘é’fﬁ
SAMPLE NO.:I & SURFACE : ‘ ... LAYERS: B
SAMPLE DESCR!PIION KEOD\SH BQO\NN 6\\:\\[ cu»] BLOWS: . 2B/LANER
130 i,
120
1o . , .
’ ZE!ZO A\R NOIDS| CURVE
X;/ﬁ SPELIFIC @RA\W\{ - 08D
W [MAX DRY DEMSITY- 1025 p.c.s‘\ o
‘ v 8100 /( \\\ ,
‘ - , - .
= by LN
) ] : ! B ,
& ol L / - N
90 | N R | : i = LR I
< - Z N\,
> 2
x ) 5
2 _
. <
80 &
<
L
9
2]
' 2
70 5
E
&
O
60 . | IR I N SIS I SRR S L :
O 0 . 1lo. - 20 30 .40 50 . &0

 WATER GCONTENT  (%0)

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

DATE G.(1%  BY ML

9470



| MOISTURE—-DENSITY CURVE (AASHO T-IBO 57 METHODA_)'
\Q © PROJECT:  ~ NEWTOWN ESTATES NP Mecess RoAD .
| PURSE T AGGREGATE : %H
WA LU \. © MOLD sizE: 47® 4.59" Hib
LOCATION:  wAIMALY, E"_m OEEY, HONPIL MR 16 LS. |5 DROP
- SAMPLE NO.."\1 ">L\QFL\C‘0 o - -LAYERS: _b. '
SAMPLE DESCRIPIION MOTTLED Q\CDD\SH ERO\NN ..BLOWS: __BLfiaver
‘ OtA\Ie\; 6\\:( R g
130 ‘
120
o i
™
o (&}
‘ a. 100
| : MAXIMUM DRIV DEMEﬁT‘l'—Q 5.0 PLH
g N4
W oeof 1 ‘/\Q \
, ' T ' o) \\
> © W1
5 s
80 =
Z
3
En
70 9
. s
S
2
I
s S
60 N _
. 0 o 20 30 40 50 - 80
| o WATER CONTENT (%0) .
- g ' ‘ "WALTER LUM Assocmrss INC.
" CiVIL, STRUCTURAL SOIS ENGINEERS
| DATE_|2-14-72  BY ALl l
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&

0

50
450

400

£504

6
3

LOAD (PS))

g
)

o
o

100

50

8

CBR TEST
PROJECT:

LOCATION: 7 "WAIMALU " OBUU, " WaW AN

SAMPLE NO: ~~ (» Sureace
SAMPLE DESCRIPTION:.

. NEWTOWN GoTATES NP Attt ROAD -PUASE T

REODISH - BROWN_ SWIY CLA]

'TEST RESULTS:

MOLDING MOISTURE, %. __ 24.1

MOLDING DRY DENSITY, P.C.F_ 95.4

CBR @ 0.I" PENETRATION (.7
-4

{INCHES)

DAYS5 SOAKED ‘

DATE ~_ 8-7-73 BY_

LY

JS

DATE __8-8-73 BY.

E CBR PENETRATION DATA

. PE_NETRAT!ON LOAD | LOAD

' {INCHES) (LBs)| (Psi)

0.025 44. l5

0.050 qo 30

0075 | 147] 39

0.100 2001 67

1 o.zs 25% %4

‘ 0.150 | 403|101

e | oars Taa9] i

= / 0.200 2891 150
‘ / o 0.250 |457] 152

. ; / , .0.300 530! 177

- 0380 | (00| 200

/ 0.400 lo¥p| 215
. S - 0.450 703 234

,ﬂﬁ @ 0.2" PENETRATION:=""A5:85 | _0.500 | 763 25k

 (» ' AGGREGATE /4" MINUS

AR @ 04" PENETRATION = flo = 6.7] HAMMER WEIGHT 10 LB

_ HAMMER DROP___1&" |
L7 No. OF BLOWS _5lo /LAYER
. No. OF LAYERS _ 5
o ol T oz 03 04 05
o PENETRATION

WALTER LUM ASSOCIATES, INC.
CIVt, STRUCTURAL, SOILS ENGINEERS
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He

, PROJECTa;I‘_ NEWTO\NN ESTATES ’l‘“’ Ac:cgf:: ROBO - Pm\seﬂ

- SAMPLE No ) wamoz,

CBR TEST

LOCATIONf" WA\ML\Lu EWA owu \Amwm\

SAMPLE DESCRlPTlON‘.’Lﬁ"REOD\S‘:\-EJQ,O\NN SuTY CLay

ot CBR PENETRATION DATA
PENETRATION LOAD | LOAD |
. (INCHES) (LBS.? (Psi)
B 0925 | in] &7
| ‘  0.050 240 ¢0
10 0.075 aﬂo 125
: 0.100 BOH| 16D
- 0125 | 425|212
00 / _ous0 | 740|247
= A / ' 0178 &R0l 283
& o0 - 5 | 0.200 251 27|
< // N 0250 |i0GH B2
4 T | x50 | 1zgr] are
: v N . - 0.400 | |4PRI495|
/4@ & 01" PEN ;TRH‘O*\F’OZ%”Z" | 0450 | 16I0] 5%
/ ‘ ' .' . N . 0.500 ;-12 x|
eer| @ ol pesieTration: T%0= 19.0 Asorecate 47 1AnLS
/ - HAMMER WEIGHT _{C LS
100— A - HAMMER DROP__ 15"
: » _ o ’ | No. oF BLOWS B /LANER
‘ e ' ; ' No. OF LAYERS __ 1

CC‘C‘KL/DIN AVES »
TEST RESULTS:

MOLDING MOISTURE, % . 2B

MOLDING DRY DENSITY, P.C.F__ |OLG
CBR @ 0." PENETRATION D0

o P Mo o e e
ADTUST S o o

PENETRATION (INGHES)

T DAVS €OAKED ' 4 ’
DATE _%-1-1% BY LY o L . wmrsa LUM ASSOCIATES, INC.
’ ' . : S CIVIL, STRUCTURAL, SOILS ENGINEERS .
. DATE _9-8-1% BY A : , : !
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LOAD ({(Psi)

5

CBR TEST

 PROJECT:. . NEWTOWN ESTATES 2%0 ACLESS ROAD - PHASE T-

s =

g

70

10

LOCATION: """ WAIMALU, BWA, OARU, HAWAL

SAMPLE NO7 " 1Q¢ surpAce =

SAMPLE DESCRIPTION:  DARK REODISH -BROWN Sle\]C»LAgII

e

./

CBR PENETRATION DATA

|PENETRATION | LOAD | LOAD

(INCHES) (LBs)| (PsI)

-

P

Mok @ot’ re

. S
TROTION =

s e

0-025 (0 | 10
0050 | 15 | 15

0.075 (00| 2%

0.100 \2o | 40

0.1 25 \a0 | &7

PENETRATION (INCHES)

TEST RESULTS:

MOLDING MOISTURE, %. ____ 185
MOLDING DRY DENSITY, P.C.F__4>.%
CBR @ O.I" PENETRATION 40

paTE _ 42013 gy L.
 pATE __10-81% py BT

05

4 0.150 10| 9%
v . : 0478 iTo 91
: " 0.200 _{5{0 %
4 0.250 | 100] b
' . 0.300 2201 1%
/I cer @ o) PenETRATIoN « 40 - 4.0 0350 | 150| B>
: . . _ e 0.400 210| g0
- 0.450 195] 4%
/ _o6.500 200 ‘[00 '
. /  AGGREGATE _ /4" MINU9
/ HAMMER WEIGHT \0 L%5. |
_ HAMMER DROP__\D" :
: " No. OF BLOWS _DW/LAYER
o No. OF LAYERS &
o [X .02 a3 04 o

_WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS
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T

ze0

 CBR TEST

PROJECT: =~ NEWTOWN B4TATEG 2N0 ACEss RD. - PHASE TL
LOCATION: T WNAIMALU TEND, f’_‘-\o;auvu; PANOLL | o

SAMPLE NO:  \1 GUREACE

SAMPLE DESCRIPTION: MOTTLEO REOOISH-BROWN CLAVEY ST Ll

a

8

izs

- LOAD (Ps1).

ﬁ}o | 61'0-1 N ,efo.a
i _ ' PENETRATION (INCHES)

TEST RESULTS:

03

 MOLDING MOISTURE, %. ____29.%

MOLDING DRY DENSITY, P.C.F.__ 422

CBR @ O.I" PENETRATION &5
DAYS  SOAKED . A

DATE _12-16-72 By__L¥. £ T.K.

DATE _ 12-18-72. BY__ |

0.4

05 -

724 1 . I CBR PENETRATION DATA
‘ ' ‘ / PENETRATION | LOAD | LOAD
/ . " (INCHES) (LBS) | (PSI)
s 0.025 22 | |
/ 0.050 13 | 24
0075 | [07]%C
/ cioo | (51|50
A 0128 1951 &5
/ 0.150 240! 80
/ ‘0176 Z_BZ q4.
0.200 227] 104
A@Fl @ o)z peNETRATION="Vis=T4] | %280 | 2401115
| /] I ”' 0300 4Rl 156
o / R o380 |B2g] |75
. ; ' g 0.400 58| 195
Vi _ S ‘vaso  |BB2] 194 |
/ " , : : 0.500 |LGG|222
| Weerl® oaloeuerrRATION = 0= D5 o “
. R AGGREGATE _Y4  MINUS
/ HAMMER WEIGHT _10 LBS,
/ HAMMER DROP_._| "
No. OF BLOWS B6/LAYER]
. ' No. OF LAYERS _5 e

WALTER LUM ASSOCIATES, INC. '
~CIViL, STRUCTURAL, SOILS ENGINEERS




LOGS OF BORINGS

FROM.

NEWTOWN ESTATES 2ND ACCESS ROAD -

PHASE I
DATED
DECEMBER 5; 1972
AND

NEWTOWN ESTATES RECREATION CENTER,

PARK AND SCHOOL SITE.
DATED

JUNE 30, 1972
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Z SAMPLER:. YpX" - bR POUBLE TUBE CORE PARREL: Date 10117
\% . . PENETRATION DATA
Z 5 : . - - - £ N Standard I .
B 3 o . g - 2 E & _g 8 g Penetration Test '
E T;. :‘|" DESCRIPTION ; % % ; ':‘ oy .E‘un_ 'vc):
T 8 Mé ) , § £ 3 ] % ® -g. g o ‘:; a. N (Blows per foot)
S8 O ELEV-"YB:’:”’; oo a & x E S S > o 10 20 30 40
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Mu-MH CLATEY SiLT YYTRALES OF s S >l 252 . ]
- PECOMPOSED ROCK ] RooTs| ] &
' ' 3 |1
_ — e
STIFF, o 5 1 taN
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3@ (MR) | cuhveY SiLT W ,_f"- 5% U X -1 IE I B B EE R R B o [
- , PECOMPDSED. ROUIK 4 : :
= — o
ut’ » 1 4
‘ { -] J/.(\\
@ . ' = B
| MOTTLED GRAY e 1 | & |
PECOMPOSED RO don, W lata..| - I _ R
(Bo0ME CRUSHES TO 7% l]{\ a’ ¢ 14 45
| CLAYETY S0LT) - . g B
i<
3 ] . 1 .
5| BOULPERS OR — _
S ~ 7 5 & : : 40
7 ROCK FORMATION % ] '_':"2_"66 C Pl <1 9 é:UT'“H:1§>_ - — T : 1._4’0/0.3’.."
w% . _ | HaAMMER
B ] NV . BOUNCES
Leg 4 /\ ‘ . '
2 ‘ ‘ .—..ubx'- \\ TS RGN " — CORGO 0-5‘
1 1” 7 s RECOY. * 0.3
BLUE., DENGE : 20 - /( A B ,
LAVA Rocwk 0 Joxt PUNRUN| T T feorep @ |95
. . Z 5 #2 |  |recqv.i |32
- A
o N « , ,
Trex Y RUN] L feorgp: fBo 4Tl
lEd #s | | rechvs |287]
?'L (o]t &
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- e :
R S
' oo on 12 Hrunt 7 | corgpi | 25
.. - REDPISH BROWN, CUNKER. | 18X Lot U0 o 1295000 | 0
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C Teprt 02 torgw: |10
i |78 LV . .
PR g IPENE S | cedd V.. |o¢
-] | '
-1 -
— Y} . . ’
upx” g é\ RUN|- ' | CORED: 4.5
GRAY 35"_" | 2 \k #11 | ReCqV. [ BB
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WITAR LAY . k Gt '
py RUN | CoRER: | LG
A . — ,\< *p | Recdy.r |8
BLUE, PENSE - N - MW Y P o
LAVA ROGK, . o R I ‘ &P | 2.5,
7 e rechv.: | 2.5
. 4o /_Tf
END 0F BORING & 40" [T ] /\_.gl :
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WALTER LUM ASSOCIATES, INC.

Boring Log

NEWTOWN ESTATES
RECREATION CENTER, PARK -
AND SCHOOL SITE

" BORING NO. _=

3030 WAIALAE AVENUE: « HONOLULU, HAWAll 96816 » PHONE 737-7931

e

____..._. Sheet No. _ of -
W LUM AS50c., 1NG .., MAY 12,1312,

NEWTOWN RECREATION cx‘i&.

PROJECT Driller
LGCATION Waimalu, Ewa, Oahu, Hawaii Field Party MARAULA Mﬁ;69"ﬁR0 SETO
= MO tbv "
e Tax Map Key: 9-8-02: Por. 2 Trpe of Boring é’fq":K )D'ﬂm &
== 218’4 =
. Elev. - ——zz Datum -
HAMMER: a0k ol gir - EINGER THPE 0000
Weight j40%* - e _
" Drop ?0'.".” j Water Level Wotie &2
o TS - 2 0.p THIN WALL TUBE Time . —.
SAMPLER: L2059 2" STANDARD SPLT SPOON — Date 2-12-12
. " PENETRATION DATA
. . (-3
( '§ - g % o ‘g § 5 \ Standard - 2N o.pTHIN
: 4] . : Y . : = & . £ & : ; =3
?} &£ DESCRIPTION i— %. %. % o . ; < 53 i Penetration Test WALL Tuag.“"
Es : . 3 £ £ 2 2x 3 88 2& N f ~-SAMPLER
c 52 ‘ S , - 3 S, 2 ;“’ E] ga § ows per foot) v R
540 gErev.z 218t ¥ o8 7 @ . 53 > 0 10 20 30 40 BLOWS/0-5
_STIFF, REDPISH BROWR 1| —2' [[ g-Al - 2®| - lwgo] = | 4/0.5" 8/0.5"
(MHY . SILTY cLAY. W RooTS . . i 3 o
LOTIPE T s ﬁ
' T REDDISH 'bRoNH % L’:RONN S T - B 1 )
(M) . ELAYEY ST . - Jess § E-T0= DS 32 G ety e
» I
PCGOMPO'BED ROCK, e 3 . A (U N .
3 p] I E5o e /A i et R /—150/0.4"
' - &g ~ Y .
. 7 £ :
LAVA ROCK FORMATION - |~ 7] /4/\
T { PECOMPOSED ROCK . ] ‘ \//\\
CEND 0p BOAING & 1.5 | ] S
L NoTE @ PRiLL TiME T
' 12.0'-12.5" = 45MIN,| ]
f
.
* - ] f
ELEVATION ESTIMATED N E
FROM SURVETY STAKES PY 1 [
PARK ENGINEERINGINC., ] ;
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‘3 . __Tax Map Key: 9-8-02: Por. 2 'Tvpe_o'f:ofzmo 4' x (& )Dwm 4
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v T T e -l oD TH!N NALL TUBE Time .
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) ;
g . . PENETRATION DATA .
) € - g‘ Standard S TT o g ey .
z .i_’ ) - I E .E .E H s 3n! ar. ) 2 for N p TH‘N
g & DESCRIPTION £ 3 z2 £ 0§ = g, E [PeremrenTet TqALL Tuse
£ % £ @ s ¢ 5, ¥ . §4 G4 SAMPLER .
T3 B g E g 2 5® 3 | ga £a N (Blows per foot) .
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L~ /
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— "
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- A
- d
o i
' don. Bl H R4
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7 NPEE
o] !
A 25 L
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(em)]  ewTx SAND (ewnpers) | 298 ‘ AEH - 12 - - - ‘
“Np oF BORING @ 36.5| ] .
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ELEVATION ESTIMATED | ] ‘
FROM T0PO MAP o
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el NEWIOWN ESTATES
( Borlng Log RECREATION CENTER, PARK sorG 80, - 12 Gheer . . of
? 'PROJECT AND SCHOOL SITE ritier WL LUM A5500, INCG ;. MAY 12,1312
_}) LOCATION Waimalu, Ewa, Oahu, Hawaii ____ Field Pam'_vMAKAULSOBI:/:LE\E‘BHIKQ 55?0
Q Tax Map Key: 9-8-02: Por. 2 _ Type of Boring Auaa&( ) piam. = &
- }Z HAMMER: B S - Elev.' 234‘ 4 * . Datum —
S | R: . B FINGER TYPE I
A © Weight_ %97 -
" Drop ’ 20" Water Level NOT\O@?
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-z L
Q . ) PENETRATION DATA
v [ . a . = . .
% . S - g ‘é s -‘E' § =  Standard 2" 0.7 THIN
. o B . [y 5 'S ° 5 T .. -2 . i Penetration Test WALL TUBE
Z 3 % DESCRIPTION b = 2 v ¢ cu By P e WALL TUBE
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Joey| T eeaveY sicT w/mAws S e 111 St I 45 - | - - [48&
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WALTER I.UM ASSOCIATES, INC.

Boring Log

NEWT OWN ESTATES

Sheef No

3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 « PHONE 737-7931

\ i

BORING NO.

CNERTOKRN 'RaoReAﬂ‘ CENTER .

ELEVATION BSTIMATED.
FROM SURVEY STAKES

BY PARK ENGINEEAING, ING,

PUNE S ST S WO U WY WO S X

PRI T TN SO TR YO WS DR W S R S 1

T S SO S N S

RECREATION CENTER, PARK of
PROJECT_ AND SCHOOL SITE _ pritter AL LUM A%oc NG, pe MAY 9 1972
LOCATION___ Waimalu, Ewa, Oghu, Hawaii __ Field Party MAWLAM “‘:Ai?“”“) ‘JBTO L
£ X P
Tax Map Key: 9-8-02: Por. 2 Type of Boring AUGEP‘( ) -Diam. F
- — R A% B . —
) . Elev. - e ~ Datum
HAMMER: 140k - oall gy EINGER T‘r Fo’ ;‘" S -
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' P o '9““0" T.0 THIN WALC TUBE .. ' Time .~ .
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. [-3
X X '§ . . 2 -‘é' E . ,-E- § % _ASfandafd
‘ zﬁ DT AN - 5 : 7 -3 50090 2 { Penetration Test
E_ E DESCRIPTION | £ B § $ 5, 3 34 2 g SAMPLER. -
ET 8 . . .—: ) RV 5 & & g K ¢ o §a N (Blows per foot)
=XV}  BLEV.Z 231t 37 0% 5 5. > .0 10 20 30 40,?;1,0‘»{.5/0.5
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] A f
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. STIFF,REDPISH BROWN - 1 2" D | HAAl = R T 5.5 Gl
(T i S anntib il i Kl 1111 Rl L s o5 Ao
| Teome Roots i T ‘ ' V
' i —: f;/—'.
| smEE, mROWN T 5] |
(MR CeLare s s ﬂ bicel = 4ao | ol | = |
. - A4
. e o 4 DI .
S LER, REPTI 1o _ -
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LIMITATIONS
In general, soil formations are commonly erratic and rarely uﬁiform'or
regular. The bbrihg logs indicate the approximate subsurface soil

conditions encountered only at the'drillvholes where the borings were

"made at the times designated'on the logs and may‘not'represént 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 from

_ those in the borings be observed, encountered, ot otherwise indicated,

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

dations in light of the new developments, -

If there is a substantiai lapse of time between the submissioﬁ df thisv
report and the sfarf of work at the éite, or if éonditioﬁs héve @hanged
due to natural ¢auseé; ﬁlan changes, or constructioﬁ opgrationé at or

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

determine the applicabiiity of the_recommendations considering the time -

. lapse, changed conditions, and changes in the state of the art of soil

engineering.

Ourbprofessional services»were‘performed, findings obtained and"
recommendations prepared in accordance with generally accepted engineering

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

implied.



