R e el bt S S

td>!

MAURSETH HOWE, LOCKWO j

N9sohess - ATV
APR 1 & BB | R i

REPORT /y l

. SOIL INVESTIGATION u/b

PROPOSED ROADWAY "A"
MAKAI DEVELOPMENT

' KAMEHAMEHA HIGHWAY AND
- KALAUAO STREAM
... AIEA, HAWAIl. . L
L. : O Tk 98- ; -

for

. PHILLIP LYON, GORDON COMPANY -

ROBERTB LILES INCORPORATED
. Architects .

e '_‘A.:.‘COMMUNITY PLANNING, INCORPORATED

Consultmg Engmeer 8!

'

December 22, ‘1971
Pro_]ect No. 128+ 003~ 11‘
- " ASSOCIATES
A & Geologi_s_tls]

City Mg 3&.} X, 558 S.. ch “f'vet ‘
Hordlulu, Hawsii 0%’:3 _ ‘



1138 WILSHIRE BLVD., LOS ANGELES 90017 * 213 ° 481.3990

CHARLES S. HOWE-JR:; C.E.
R. BRUCE LOCKWOOD, GEOL.-P.£.

MAIN OFFICE . . . 1635 M EAST EDINGER STREET. SANTA ANA CALIFORNIA 92705 * (714) 543.341}

MAURSETH | HOWE LOCKWOOD & ASSOCIATES

A CORPORATION ’

RAY O. MAURSETH, C:E.
- JOHN B. HOWE, C.E.

ROBERT D. COUSINEAU o s . ) — Honolulu, Hawaii

December 22, 1971

mmee T . JobNe. 128-003-11

RICHARD P. COUSINEAU, R.E.G.

Community. Planning, Incorporated -
700 Bishop Street, Suite 608
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Attentmn' Mr. GeorgeK Houghtalhng
Geutiemen:
The attached report represents the date, conclusions and recom-

mendations of an investigation of the soil conditions at the site of the.
proposed Roadway ""A'- Makai Development, to be located between

- Kamehameha Highway and New Moanalua R oad, Kalauao, Ewa, Oahu.

Based on the findings of this investigation, it is believed that the
proposed roadway can be constructed with a 24 inch section in the lower
elevations and over existing fills, and a 20 inch section in the higher

| elevations, a,i’;id_ on natural soils. The 24 inch section would consist of
. 12 inches of compacted subbase, 9 inches of basecourse and 3 inches of

asphaltic concrete- topping. The 20 inch section would consist of 12

"mches of compacted subbase, 6 inches of basecourse and 2 mches of

asphalt1c concrete. .These recommendations are based on. the de51gn
traffic number (DTN) ‘of 100, which represents a medlum to heavy

. traffic 1oad. SR

This investigation wa's made in accordance with'g»:ener‘all';r' accepted -
engineering procedures and included such field and laboratory tests

cons1dered necessary in the circumstances. In the opinion of the under- -
s1gned the accompanymg report has been substant1ated by mathematmal"
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data in conformity with generally accepted engineering princi'plesAand
presents fairly the design information requested by your orgamzatmn. -
Should you have any questions, please do not hesitate to contact us.

This i’nvesti_gat‘ion was performed by me or under' my supervision,

" v‘Very truly yours,

MAURSETH, HOWE, LOCKWOOD
& ASSOCIATES

’_/REG!STERLD\ 2\
/PROTES SIONALY \
ENGINEER

No. 2363 ,

RlchardA Martm ;
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This inve-stigation was ‘r_nade for the purposev of obtaining intormation
on the subsurface soils on which to base recornmendations for suitable
pa.Vement design for the proposed Roaduvay V'K'A" - Makai De'velopment._
The locatmn of the s1te, relatlve to the ex1stmg streets and landmarks, rs
shown on the V1c1mty Map, Plate 1 attached to th1s report. | |

' SCOPE OF. SERVICES |

‘ The s'cope o‘f.serv1ces‘ prov1ded\was outlined in a Pﬂ'ropo:‘sal dated

' ‘_‘August 6 1971 It,wasuplanned tha,t., fOur sub'su'rface" .probings 'v'vould"bem;

excavated to dep ths on the order of 5 feet each Samples of the sozls

encountered Were,to be obtained for '-visual "'in"Spe‘ction and. laboratory

: testmg. After a review of the subsurface condltxons encountered in the :
test probings', ‘laboratory’_tests’j e’n&- engi-neefmgjca1cu1ati'ona"_were made
.to deter.mine’the characteristics of the underlying soils for pavement

: desig.n."

PROPOSED ROADWAY.
it is understood that th'e' proposed road'way'iiv’ould be 86 feet wide,

with moderate to_heavy loading. For -‘c‘or,nparison, this .roadWay would

B be designe'd ‘withvsimil’ar. ‘ioads ito ‘tha.t of the "existing' ,Moanalua Road. -

For de51gn purposes, a de51gn trafﬁc number (DTN) of 100 was assumed.

Subsurf e Condxtlo'ns» o

Four exploratory trenches were excavated to depths on the order of




'.five feet each. Relatively undisturbed sambles of the underlying soils:
‘were c_ibtaiﬁed to determine their physical chafa'Cteristics and engineering
properties. A detailed di\scrtption of the subsurface in.vés_tigetion, soils
| enc-ouﬁtered, and la;bera.tory teet if-eep.’ltsf are preeented in the Appendix
- to this report.. |

Below Old Moana.lua Road, to the exi stmg Kamehatneha H1ghway, the
near surface is covered with red brown clayey silt with gravel This
matenal, wh1ch is rnod_ei‘ately t'1_rtn, is part o£ a £1Ll- placed about four
years ago. Above Old Moanalua Road, to 't-he‘ existt;!g -Mban'alua R‘oatl, a
- near surfaée fill of ‘clayey silt with gravell is. ﬁbdefl‘ain by very ‘fi,rvm, .red..
brown clayey silt, | |

| . CONCLUSIONS AND RECOMMENDATION§

It is.re‘commen‘ded, that the area below Old Moanalﬁa Ro'é.d in tbe old
‘watercress farm area be constructed with e. 2'4: ihc:h":sevetielp, ' including 12
inches of subbase, | 9 inbhes of basecourse a_.nd:3‘ .i-nch'es.-ovf:aﬁspha‘ltic con-
crete, jAvbove Old Moanalua Road, a'nd.lc_)ve;f'the f1rm, natural soiAls,‘ e. 20
inch s_ectior_l.:ivs recommended, using a 121nchsubba5e’6 i{;ch»basécﬁobrs‘e.
.and 2 .'incAh'es‘,'of 'e.sphaltic conct'et'e,. | |

It. 1s feeorbmextded that the subbese be eombacted to etllea.st 90 per-
cent ‘of thev max1mum tiry den51ty as determmed by ASTM D 1557 Method _

~of Compa.ctmn. _ The subgrade should be shaped to dram properly pr1or to

placement of the subbase. 3




It is recommended that cut and fill slopes be constructed to 2 to 1

- (horizontal to vertical).

REMARKS,

The four test pits indicated that the material varied across the site,

While no major changes' in subsurface conditions are anticipated, it should

be realiiecl that convditbions encountered dering: convstruétionv ﬁvhould lae
ijiSpectecl to verif_y» idesig’h: reoommendatione .A,_ |

Thlsreport Lle-e.EZloeen compiled ‘for theexcluswe useofPh1111p Lyon,
Gor(lo:r_lr & Company It shall notfbe trensterfed to Ior' u_'se'd by a third

party ‘ox_'"t_o anothfefr: project withoiit' consent afid/ or thorough.re\'fiew_ by

“this facility,

| “Samples obtained in this inveStigation W‘ill deteriofate with time and

will be unsultable for further laboratory testmg w1th1n one month from the

date of th1s report Unless otherw1se .adws,ed-,_~the-"sampl‘es~w1ll be d1s-,-

c’:arded}atxthat tlme |

-‘oobo-

: _The followmg are 1ncluded and complete th1s report’ W

Plate 1- V1c1n1ty Map

Plate 2 - Plot Plan .

g 'A\ppendlx . F1e1d lnvestlgatlon and ,

Laborator y T estmg
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FIELD INVESTIGATION AND

LABORATORY TESTING
E:‘ield Investigation |

Subsurface conditions at the site of the proposed roadway construction
were explored by excavating 4 test pits. The pit~s were re'xcavvat‘ed to»dé‘;aths
of approximately five feet with a small backhoe. The loc;fions of the
éxplofatory pits are shovvn'on‘the Plot Plan, Platé 2. Loé_s of.all s'oilst:
enc‘:oimteréd'ar.e shown on the attié.c;hed Plates, 3 th,réugh 6._

U.ndisturbed samples were obtained by driving: a sampling tube intor
'undisturBéd soil at various interirals below‘ the surfa,cé by ‘means of a
heavy driving weight dropping on safmplef rdds.v The sa'mplfng tube con-
sists of a st,éel barrel, 2.50 inches in dianief,er, with an interior lining
of one inch lléngx, _th_i’ri brass rings, Thé éa_;m-p,li-ng tube ié f(’_:ﬁl;;‘e'iven approxi-
mately 18 inch_e’s“ ,;1.1'1'1:0 the soil and a section_ii,o‘f the,c;er;tra;l .péftion of the
'samﬁpvléfié ta’.k'elx‘lr t'o‘the‘ lé.b'oratory' in a closély vfzit.t;ad, \*/jé.iéer‘;--ﬁf»oof cbn-_
tai;neé 1n order toretam 'fhe field mo‘isturé unt11 completmnof the .test\s.

Therdrﬁlf‘mg”eﬂ?ig&f" requlred to drive the Sampler one f°°tmto the undis-
turbed soil,-l.é.‘s' jnc‘:t-g/d "i,‘n' ’éhe Log of Borings in Blows p erFoot, 63 pproti-
mately; eqﬁivalentﬁ t,(') [t.'h‘_e‘Standar'd Pe_ne:tr,atiOn T(est; “ - L
.Lafbm'_atﬁﬂ;ﬁ_':_igg' Lo

 The uﬁd“iét‘ir‘béd .éAamele's extracted from :tﬁe t,est'pit‘ﬁ."Wéill’_e subjected

to viariolié,l‘aera_f”dxif:,Y:,fv'ests following a review of ‘tihé,fi_eld-,_iﬁ.\jr‘.’estigat;iOn. '

Test s;_aper fo‘r;tiéd’;in cluded moisture and density. 'déterrﬁina{fi{éns , direct
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shear tests and Califdrnia BearingRatioTests., Compaction test results,
perforfned for a previous sité investigation, are also included.

The field moisture content and density tests of samples o'b”t'ained were
made to correlate between similar samples. One of rﬁore one inch long

section of the sample are cut, trimmed, weighed, oven dried and reweighed,

* From these measurements, the unit weight of the solids in pounds per cubic

foot and the percent -Q_f tnoisture are calculated. The test results are tabu-

- lated on the'Log of Test Pits, Plates 3 through 6,

" To determine the strength characteristics of the soils encountered,

. directed shear tests were perforfmed. Each sample is sheared under a

normal load approximately equivalent to the expected overburden, In
addition, some tests were performed at decreased or increased surcharge
pressures to simulafe,the effects of reduced loads due to excavations, or

the increased loads due to the weight of fill. Cbmpanmh; /te"‘siv:é were per-

" formed on the same éainples to determine the effects of f:i_'éisture, on the

cohesive pfdpertie;.df‘thej soils, The shéé;l; t"est‘ r_ev};su"._ll‘tsﬂ.‘a:fe'; tabu_la't_ec_.i ‘on
the Log ofv Test Pits, Pl_;ates. 3 through 6. |

Two California ﬁe,&_;ring Ratio:: Tests were p_’erfldx"h.ledv.q_x"l representative
Sam_pies of the sdils fo‘uﬁd onthe site., Both tesf:é 'Wére éérfqr‘_fned under a
surcharge of 51 ppun’cjs per sq}iat.g foot aftér a..vllqwing'.th"e,v_.éorlrlpacted

samples td_'soa‘k'ﬂf-ok_ri'_f»i\'re- days. A CBR ,. for both _éa'.'rﬁ-plés';cién;_x_:pacted to
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approximately 90 percént of the maximum dry density as determined by
ASTM D 1557, was 8.8 percent.
Two bulk samples of surface soils were tested to determine their

compaction characteristics. The tests were pérformed in accofdance

 with ASTM D - 1557, The test results are plotted on Plates 7 and 8.
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LOG OF TEST PIT NO 1
DATE December 14, 1971

ELEV OF SURFAGCE 13, 0'%

EQUIPMENT USED Backhoe . o
DESCRIPTION . OF SOILS
- S ' ‘ >
oWsl T - w|E z o« et o
x* - E W wl= o
E:am{;,,"_'szgn.._.J.- o D Z
ZNold » o= Ll o l|%|Lw -4 - -
cOJw Gen 510 =10 = ) o
ZWolr ¢ 0oz al & 2 {2 Olqla, 1~ = ®
QkouLao W,la 0|9 v|au ' | o 2 Z
O%s o= sl * Z |3 o CLASSIFICATION =19
| SILT , i
FILL LT, clayey with prown moist neod
_ gravel_ mott. firm
78 2 3.7 6 ‘ '
R — (MH)
14 — ——
‘ ;vefy clayey. |red
Lo . |brown
(MH) . .
»-2 T " '
s
End. of Test Pit @ 5, O' \
No Wa.ter Encountered
- 6-
« R eference Elevation-Grading Plan by Community Planning, Inc. - Undated
ROADWAY "A" - MAKAI DEVELOPMENT PLATE NO 3

MAURSETH HOWE LOCKWOOD & ASSOC.

FILE NO®8-003-11




LOG OF TEST PIT NO

. |pATE = December 14, 1971 . - . | L .
o EQUIPMENT USED Backhoe .~ .. ___ELEV_OF SURFACE 17.0

DESCRIPTION .j.“"‘o*F SOILS

CONFINING
PRESSURE
kips / sq ft
SHEAR
STRENGTH
kips/sq ft
DRY
DENSITY
ibs psr cu ft '
- PERCENT.
MOISTURE
BLOWS PER
FOOT
SAMPLE
DEPTH IN
FEET
COLOR
MOISTURE

CLASSIFICATION'

LCONSISTEN cY

Q -

" ' . ' E I C A p FILL SILT, clayey W1th | brown| moist | mod
i ’ 0.6 2 . On K - e V- . gravel tO 3n VlSlble 1 ott flr .
0.6 |0.6s |73 |24 | .6 » -

(MH)

. e— '(',V e - - — com—

L | ored
C br own
(MH)

- End of Test Plt @ 5,00
No Water Encountered 2

" n - natural condition ol
"8 - saturated cond1t1on

| __ ROADWAY "a" - MAKA,IQEVE,_I;QPMENT - | PLATE NO 4 t
MAURSETH HOWE LOCKWOOD & ASSOC. = |FILE NO2s-003- 1.




LOG OF TEST PIT NO 3

EQUIPMENT USED Backhoe - T ELEV OF SURFACE 19. 0'

DESCRIPTION __ OF sou_s

CONFINING
PRESSURE
kips / sq ft
~ SHEAR
STRENGTH
kips /sq ft
DRY
DENSITY
‘Jibs per cu ft
PERCENT
MOISTURE
|BLOWS PER
‘ FOOT
SAMPLE
DEPTH IN
FEET
COLOR
MOISTURE

CLASSIFICATION

ICONSISTEN eyl

1 | FILL ™ SILT, claYeY with | brows] moist| mod
4_ 1.0n 43 19 F — gravels to 3" v1s1ble mott | 5 oft

(o -]
b
38
o
‘.
[

* .
o~ O

. numerous roots . -

| ¢ cobbles to 6"

227 | L | g T4
0.9s| 85 |34 | 25

O O
s
oo

- 5u

 _End of Test Pit @ 5.5"
-~ 'No Water Encountered

ROADWAY "A'" - MAKAI DEVELOPMENT = - |PLATE NO 5

e+ T T

MAURSETH HOWE LOCKWOOD & ASSOC. . |FILE NOws-om-uj
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DATE

LOG OF TEST PIT NO 4

December 14, 1971

EQUIPMENT USED Backhoe

ELEV.

DESCRIPTION

—oF —

SoiLs —

OF SURFACE 32 o' |

CONFINING
PRESSURE
- kips / sq ft

'~ SHEAR
- STRENGTH

_kips /sq ft

"~ DRY
- DENSITY
1ibs per cu f?
PERCENT
MOISTURE
FOOT

jsLows PER .

FEET

'CLASSIFICATION L

COLOR
MOISTURE | -
H‘cousnsmncvj

LS

| DEPTH IN

3 v1$1b1e

FILL SILT, clayey with :
‘numerous gravels to m'qtt

‘_”(MH)’

brown| moist| firm

very
firm

End of Test Pit @ 5. 00
No Water Encountered

ROADWAY ”A" MAKAI DEVELOPMENT

PLATE NO ¢

MAURSETH HOWE

_LOCKWOOD & ASSOC.

. |FILE NOms-o3-1if
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N s/ FT

DENSITY

~ DRY

- 80

. 50 : o

50

MOISTURE CONTENT IN PER CENT

10

30 40 . 50 _60

140§

—

| 2zERO AIR VOIDS CURVES

120 }

-~ MAXIMUM DENSITY = 99.7 pcf
' OPTIMUM MOISTURE = 22, 7%
' SOIL DESCRIPTION

FILL - SILT, clayey with

gravel (M.H)a

, Boririg"No. 1.
. Depth - 1.0'

100 i e

90 |—

o Specif'i.c ) Gravity ",2-60"/

ROADWAY A" - MAKAI DEVELOPMENT

PLATE NO 7

MAURSETH. HOWE LOCKWOOD & ASSOC. |FILE NO128-003-11




| 'MOISTURE CONTENT IN PER CENT

‘4400 i \\I\O 20 30 40 50 60
\\\\ ZERO AIR VOIDS CURVES
- 130 . \
, MAXIMUM DENSITY = 101, 5pef-
' OPTIMUM MOISTURE = 23, 0%
, SOIL DESCRIPTION
120 - FILL-SILT, very clayey
S \ with gravel (MH)
Boring No.f.!9- o
: Depth 2,0’
- _ .
o 1o —
-
O
S
n ‘
@ .
- 00 \ —
z / ' \ |
\/-Spociﬂc Gravity = 2.90
- 90 . N\ \
n
2
w _
a \
80 N\
@
o
70 §\\
Spodific Gravity = 2.60/
- 60 , ,
50 7 . 2 -
ROADWALY "A" - MAKAI DEVELOPMENT PLATE NO g

MAURSETH . HOWE LOCKWOOD & ASSOC. |FILE NO 128-003-11







