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KILI DRIVE WIDENING
SOIL EXPLORATION REPORT

MAKAHA VALLEY, WAIANAE, OAHU, HAWAIL

SCOPE_OF EXPLORATION

The purpose of this_eXploratibn‘was to evaluate general soil conditions for
roadway pavement design thickness considefatioﬁS'for thg‘propOSed‘Kili:Drive>

Widening at Makaha Valley, Waianae, Oahu, Hawaii.

This report includes field explorations, laboratory tésts,igene:al
recommendations for gite grading and roédway pavemeﬁt thickness'design‘

and limitations.

The pavement désign of the existing road was not considered in this report.

FIELD EXPLORATION
Fifteen e2plorathy'borings'were made at the proposed site. The approximate
locations of the borings are shown on the Boring LOQation Sketch. Descriptions

of the underlying soils encountered are shown on the boring logs.
The borings wefe made with 4-in. diameter augers using finger type bits.
Soil samples-were fecoVeréd with 2 and 3-in. thinfwa11~tﬁbes ahd a 2-in.

standard split spoon sampler driven with a 140-1b hammer falling 30 inches.



~ LABORATORY TESTS
.Labbratory tests included: natural water content and densify,-unconfined
compression, laboratory vane shear, Atterberg limit, sieve analysis and

CBR.

A summary of laboratory test results is'givén in Tables IA thru ID.

SOIL CLASSIFICATION SYSTEM

Soil samples weré viéuallf observed and subjected to appropriaté,teSts
in the laboratory. Baséd'bﬁ visuél obserﬁations and'1aboratory tests,
‘the sbilwdescriptiﬁns given on the Boring logs are génerally made in

’

accordance with the "Unified Soil Classification System."

. GEOLOGiC'AND SOIL CLASSIFICATIQESTB%ﬂQ;ﬂERS
From a_reView'of'geoldgic'literature and the U.‘SBVSQil Cohse:vation
Service maps of the aréa, the soils‘ére_ééﬁefaily deégribed by otheré
,és follows: | | ”
Stearns, H. T. and U. S. Geological Survey, "Geologi¢ and
Toﬁographicvﬁap, Islaﬁd of Oéhu;V USGS’1958:' |
| Ra - Chiefly younger:alluviuﬁ -

Pa - Chiefly older alluvium




- U. S. Soil Conservation.Service, "S0il Survey of Islands
of Kauai, Oahu, Maui, Moiokai and Lanai, State of Hawaii,"

~ August 1972:

" HeA - Haleiwa silty clay, 0 to 2% slopes,
' Unified Soil Classification - MH-CH,

moderate shrink-swell potential
"~ rST - Stony land

" PuB = Puiehu.stony cla&.loam, 2 to 6% sldpés,
Unified Soil Classification’* CL, SM or ML,

moderate. to low shrink—swéll»potential

LPE - Lualualei extremely stony clay,
"3 to 35% slopes, high shrink-swell potential,

Unified Soil Classification - CH

GENERAL SITE CONDITIONS

The site for the propoéedfproject is locatéd on the western side of
| Makaha‘Valley. The existing Kili Drive is a 24-ft wide paved roadway

extending'about 6,500 ft northeast from Farrington Highway,

In general, the road slopes upward to the northeast at about 0 toiS%

(Sta. 0+00 to Sta. 22400) and 5 to 10% (Sta. 22+OO to:Sté;’57+00)a



" The exisfing'fqad_cuts through a knoll at about Sta. 31400 to Sta. 44+00.
Thé’existing cut lepeé varied from about 1 hbrizqntal to 'l vertical td
about 1-1/4 horizontal to 1 vertical. The height of cut_slopes varied from

0 to 25 £t or more.

A ﬁaste'stabilization pdnd'is.loCatgd north of the site at about Sta. 6+00

to Sta. 13+50.
Five, 48-in. pipe culverts'cross under Kili Drive at_abduf Sta. 17+00.

Condominiums and townhouses are located around the eastern portion of the

road.
ﬁost of the site is covered with brush.

The eleévation at the site generally varies from about 10 to 275 ft.

INTERPRETAIIQN_QF:SOIL CONDITIONS
',Ffom'the.field exploration,and laboratory test results, the soils encountered

"~ in the borings may be approkimated as follows:

Makai Portion (Boring Nos. 1 thru 4)
A mixture of medium to stiff clayey silt and silty
clay (MH andiML soils) and loose to medium silty sand

(SM soil) to about 15 ft, the depth drilled.



Soft organic silt and clayey silt were noted in

Bofing No. 1 at about 8 to 13-ft depths.

Mauka Portion (Boring Nos. 5 thru 15)
A mixture of gravel, cobbles and boulders with clays,-

“silts and.Sands to about 15 ft, the &epths drilled.

Clay‘(CH)'soils were noted close to the surface in

Boring Nos. 6,7, 11, 12 & 15.
Water was noted in Boring Nos. 1 and 2 at abput ilﬁfo'lﬁfft depths.

.. Variations to the above.sdil conditions are to be expected between borings
.and inliocélized areas. For more detailed descriptions Of'soils,encountéred

in the borings, refer to the borinngOgs}

DISCUSSION AND RECOMMENDATIONS

The proposéd plan is to widen the existing Kili_DriVe. A 20-ft median and
-24-ft roadway will be added to the existing 24—ft’roadway.
Some grading will be done along the‘existiﬁg‘Kili'briVe from Farrington Highway

up-ﬁo‘abouq,Sta. 10+00 and from Sta. 10+50'to Sta. 20+0Q near the proposed

- bridge site.



A bridge‘struqfufe will be cdnétructéd at ébqut:Sté. 14+50 to Sta. 16+50

‘to replace the existing pipe culverts.

Fills of about 5 to 15 ft_are plannéd between Sﬁa.'ll+00 and Sta. 18+00
- near the bridge structure. Fills of up to about 9 ft are planned in bther

areas.

Minor cuts are-plahned'along the foadWayvleQél._ Some.high l:1 cut sio#es
are planﬁed betweep Sta. 31400 and Sta. 37+00; The éxisting cut-slépés afe
at about_l-1/4vhdr120ntal_tb.l.vertical. - In general, the slépes are c9m¥
.posed of coﬁbles and‘bouiders in a silt—élay'matrix.. Some ravéllinéjand ‘

erosion of the slopes were mnoted.

: Recommended Pavement Séction.
For light automobile traffic and drained subgrade-cohditiOns,
an estimate of the‘roadway,pavement séction’fOr the general»

.éoil_conditiQns may be aS'fOllOWS}‘_

. Sta. 0400 to Sta. 39+00
1. Wearing course = 2vin,'a9phaltic concrete.
2. Base course - 6-in. base course over a

_ prepared subgrade.

Sta. 39+00 to Sta.HSZ+OQ
1. 'WEaring'EQurse - 2-in. asphaltic concrete.

2. Base course - 6-in. base course.



3@ Subbase course - 6-in. select borrow.
4, Borrow _ - 12-in. borrow over a

prepared subgrade.
Clay_(CH) soils should be kept 2 ft below the basé course.

1f pfaCtigable, in fiil'areas, select sdiis with CBR valués
greater than 12 and swell less than 1% should be‘uséd'within 2
the top .2 to 3 fﬁ of the subgradg to eliminate the[neeé fof
'select borrow éubbase or borrbw courses. Estiﬁated pévement

sections are inditated on the attached -Boring Location Sketch.

Because of probabie Vafiations in séilgconditiohs,'pfovisions’
shduld Se,made-in the contract documents to.allow for field
adjustments regarding phe‘selett-borrow éqbbase‘and Eorrow
material requirements.in accordance with the-desigﬁ'étandardg.

of the City and County of Honelulu.

Y.The suBgradé should be compacted and shaped to drain. To
" avoid the ponding of water and softening of the subgrade,
‘weep holes should be placed at subgrade levels thru the

walls of the catch basins..



Crading WOfk‘shoﬁidvbe'done in aécordénéé'witﬁ'the redﬁiréments;
» of'th; Revised Ordinéﬁqes of»Honoiulu,‘1969 As Amended, and as
_recémmended'below: |
l... Thé,area should be éleared aﬁd grubbed. Sﬁrfacef
'vegeta;i§n and miscgllaﬁeéus &ebris shouid be

cleared and removed prior to site filling.

'2f  Topsoi1,js£ock§i1ed‘soiis.aﬁd 10@se deposité»at;
the bottoﬁs of-drainageways should. be ét;ipped
lﬁo:stiffvﬁé?ural grouﬂd»before.plécémeﬁt of fiils;
loose surface soils at finish grades should be .

 scarified and recompacted.

3. 'Subdrains;should be placed along the boftbms of
natural drainageways with lgterals in'a herring-
bone pattern along the sides of thé drainageways

before placing of fiilsi

4, Localized soft poékets encountered during site
- preparation should be excavated and replaced -

with select matérial compacted in thin lifts.



Hard su:faces_hext to existing roads should

be scarified down'to stiff soil and recompacted

. to matéh,the'denSity-of-the surrounding soil.

‘ Where fills are proposed over thé existing

paﬁement;.the existing A.C. should be scarified.

Pieces of A.C. about 6 in. of less may be used

7 és'fiil.wheﬁ mixed with selected_égiis. The

eXistihg base course material may be stockpiled
and may be used as sele@tAborrow inﬂthé pavement’

section. -

Thin sidehill fills (sliver fills) on sloping

areas should be avoided.

'Fills should be constructed-in=approkim§teiy -

level?layers starting at the lower end and

working upward.

Where fills are made on sloping areas steepéer

than about 5 horizontal to 1 vertical, the

ground_af the toe of the fill should be benched"

to a generally level condition. As the fill is



»Brought up, it should continﬁally be keyed into -
stiff natural ground by cutting stéps into the

' slopes and compacting the fill ihtb'these steps.

9. In general, fills should be laid in 6-in.
compacted layers to 90% of the maximum density .

determined by the AASHO T-180-73I test method.’

‘In roadway areas, the top 2 ft of £ill should
. be compacted to 95% of the maximum density.

slogesj.

VFér the roadway Widéning,vthe pfopoééd plan.indicateé.l to 1 ﬁﬁ;s
‘afe blanned from Sta; 31+00‘to Sta. 374+00. The existiﬁg élopes‘are"
at‘about'l—lfé to l:with heights up to ébéut.ZS ft. Matériais iﬁ
tﬂe-éloﬁe may be desgribedias cobbles éﬁd_bé@ldefs in a §i1t4c1ay
_'_matrix. ‘S&me fﬁvelling and efosioﬁ of .the slope may be hoﬁed;
In our opinion, the éresent slopé;shoﬁld not be'cqt aéa sféepéned

to 1 to .1 without some form of slope protection, revetment or

" tie back. -

 In addition, we recommend that buildings,along,the top of slope
bévset“back about 20<ft from the top of the cut to lessen the

effects of'slope‘creep;

= 10 -



Another alternative to slope treatment would be to not touch

the slope and lessen the width of the roadway median.

In‘general, cut and'fill'élopES of 2 horizontal tdvl'verticalvor

flatter may be used in silty or Sandyf(MH,'ML, SM) soils.

To miﬁimizé'erosiOn, the runoff from'rainstbrms»should[be diverted

away from slopes by berms or ditches wherever practicable. .

. Slope planting is recommended on cut and fili élOpes to:

- minimize erosion.

Slope adjustments or other precautions may be neééSsary if
seépage,zones, expansive’élay pockets or soft spots are . .

‘encountered in localized areas.

Utilities o _ v' - _ o N
Utilities should be placed after fhe fills are constructed.
Utility'lines‘should'be’designed with flexible joints;*“

particularly where lines are connéected to structureg,

Unforeseen Conditions

. Because of the variability of soil deposits, site improvements,
. designs and construction techniques, conditions may be encountered

that cénﬁqt be foreseen with even the most exhaustive studies of

= 11 =



i

site and project conditions. These unforeseen conditions should
be recognized wheﬂ'encountered and then evaluated so that the
designs or the construc¢tion methods may be modified accordingly,

if necessary:

Unforeseen of“ﬁndeteétedvcbnditions>such;as soft spots;'existing
gtility'trenghéé,_structure foundatiAns;‘voids or cavities,
bqulderé,:expansive sqil poékeﬁé of'seepgge wéter, eﬁc.; ﬁay‘
occut in 1oéalizéd areas.and will ha?é fo be:adjusted énd.

corrected in the field as they are detected.

- 12 -



BORING LOGS

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

- Symbols

Symbols used generally are in accordance w1th the Unlfied Soil
‘Classification System.

| Where a parenthesis "(MH)" is used, the soil sample was classifled v
by visual obsetvation of the sample recovered.

Where no parenthesis "MH" is used, the soil sample was cla351fied
from either the Atterberg limit or grain-~size analysis test_results.
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3030 WAIALAE AVENUE » HONOLULU, HAWAII 96816 o PHONE 737-7931

. LOCATION_ Makaha Valley, Waianae,

Oghu, Hawaii Field Party -
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; i ) = Datum
HAMMER: L e o or FINGER T7PE T
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WALTER LUM ASSOCIATES INC !

3030 WAIALAE AVENUE o -HONOLU_I'.U_, HAWAIi 96816 + PHONE 737.7931

ring Lo . o :

Boring g . "BORING NO. S Sheei No. — of
_proJECT__. KILI DRIVE WIDENING Dt MLLUM AS506,ING. oate- PEC. 1 1314
LOCATION Makaha Valley, Waianae, Oahu, Hawa11 Field Party iKAK‘-‘ ‘?}f;\én‘&

. Type of Boring AL‘G‘LF‘( B ) D.gm iv_f‘.,' - -
A MA - 7 ”A:j T Elev . 4-6 l+ * : Datum’ _
HAMMER: : " ' B rill Bir_- F‘NGF’R T7PE -
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Brop— 22— — = N
SAMPLER: “ 12"‘ 5TAN.VAP\0 sPLIT SPoonN Date |2 G- 14_ S

: . . o — " PENETRATION DATA

o .§. = ¢ £ E = :Ef e  Standard ‘

i% g DESCRIPTION & z 5§ 5 S, éu_.  Penetration Test

= £ = 2 ~ U 2
E53 S B 5 . 3 82 2
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]
]
]
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cross sections by ]
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WALTER LUM ASSOCIATES, INC.

KILI DRIVE WIDENING

‘3030 WAIALAE AVENUE o HONOLULU,AHAWAI'I 96816 o P_HoNE 737-7931

BORING NO. 7 " Sheet No. of

‘W, LUM As500, INC.

PDEC. 1% 1974

'} ENP oF 50R1MG 7r
\’?_ 15-14 -
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(GMY T SILTT GRAVEL W/ SAND, ] el -l & -1 -]- !
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-
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 Weight_____— R =
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(MA)| T sILTT cLAY W sANG, : 8| - {16 - | - | -
4 g GRAveuf VECoM\’osaV RoCK v
| THARPD, Mornw BROWN |5 _ L 4o,
Jew) | LAy R el - 26 =1~ | - 1 %78
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B —— Dnller
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WALTER LUM ASSQC|ATES 'NC i - 3030 WAIAL‘A'E A\;ENUE' . Ho&oww; ,HAWAH 96816 ¢ PHONE 737-793)

Borlng Log o . EOR'NG NO. __ﬂ__._.__ SHeet No. . oi ———
PROJECT - KILIL DRIVE WIDENING . e Drillér - V\l Lun Ass b, INC. . Dote PEC q (‘714’ '

K/—‘\KU /\6!\\'0 C“R\TA

LOCATION Makaha Valley, Waianae Oahu, Hawaii Field Party _

BILE o
Type of - Boring AL‘&E&(N}? X ) Dmm y 4’
~ : . e, 12& £  Datm
'HAMMER: oo - ot o EINGER T'fFF: o
. . 14’ # . Drill Bit. L )
Weight 9. — e T T e
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— ] T PENETRATION DATA
S - ) 8 £ % £ g 5 Standard . 2°0.0. THIN
i-g E ‘,,Eschv,',,ﬁON £ 5 i T-.: K} E ': u_ % « Penefrnhon Test | WALL TUBE
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) : L IR ER A R e e ol
’ : 1 0" 0 ' B . ' .
- ’
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l'zno o b Yol 86|
] .
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§ = ; £ . &, E - + Standard
1 é & 5 2 § § . _g, ’ ‘_"f . &, , P:r:‘et::ﬁon Test
g E ) DESCRIPTION £ B 2 g 5 o E% U3
=y & E E 3 s® 3 2a ga N (Blows per foof)
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’_BormgLog'. I 10

WALTER LUM'ASSOCIATES, INC. ! 3030 WAIALAE AVENUE o Honoi.,u,w», HAWAII 96816 o PHONE 7377531

_ aoams NO. . 'L . Sheet No. ; -
PROJECT__KILI DRIVE WIDENING , : prter - uiM AS50C. INC. 4., VEC. 4 19714
LOCATION_ Makaha Valley , Waianae, Oahu, Hawaii Field Perry _ SH,laeNfiieasH!SQ' O‘?TA'
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WALTER LUM Assocmes, INC l

3030 WAIALAE AVENUE 'HQNOLU,L_U, HAWAIl 96816 _PHONE 737-7931

Boring Log. om0~ U i
PROJECT _ KILI DRIVE WIDENING  Drilter - V\] LUM AS50G,INC. o DEC. G{q 1974 -

LOCATION Makaha Valley, Waianae ‘Oahu, Hawaii Field Pary . KAKY , OSHIRG, IRITA

Momx.e . m
- Type of Boring AUGEK )Diam 4"

R - I S —
ot Ak Elev. — s Do'um i =
HAMMER:: - 140t D FNG&K T*IF& ———
Weight__ - - —
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. ' v .. _PENETRATION DATA
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£=2 % 8 £ 1] 8 3 ‘§_ ga go N (Blows per foot}
580 E.LEV . 181 ; 0°, @ &3 3 5 > o0 w0-2 2 4
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]
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WALTER LUM ASSOCIATES, INC. i “ 36;0 WAIALAE AVENUE HONOLULQ’,'HAWAH.'%N.‘&_ s PHONE 737-7931

| Borlng LOQ - . o B i - aogm(; NO. lz _v_.._ Sheet No. of : :
" pROJECT___KILI DRIVE WIDENING LAY AS206,INC.,,,, PEC 1T, 1914
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RO Roap.
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KILI DRIVE WI DENING

WALTER LUM ASSOCIATES, INC.

3030 WAIALAE AVENUE e HONOLU,I.U; HAWAIL 96816{ * PHONE 737.793

| BORING NO. . ,
Dritier V. Com Assa6 N0 o “DEC, c, M74’

KARKY , 05HIRO, ORITA

| 5

“Sheet No.

LOCA‘HON Makaha Valley1 Waianae, Oahu, Hawali Field Parfy
' Type of Borlng

Ad&ﬁ?‘(b%o%}‘l”t)m.m 4

— e . 1129' % —
| Elov. - Datum .
HAMMER: h . l4’0 g oril. Bir F‘NGEK T..’FE U
W 3 ' . ' ” . . . .
- eigt o " Water level ‘ao?meo T
— _ B T PENETRATION DATA
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. ]
* Elevation estimated from ]
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WALTER I;UM ASS_QCIATES, INC. l

Bormg Log

“ PROJECT
LOCATION Makaha Valley, Waianae, Oahu, Hawaii Field Party

KILI DRIVE WIDENING

. 3030 WAIALAE AVENUE * HONOLULU HAWAII 96816 o PHONE 737-7931

vBORING NO S
WLLUM A%506, NG,

Dnl'er

15

~$heet No..

VEC 4- 1‘114’

sHIGENAGA | osHmo ORITA

| * Elevation estimated frpm |
cross sections by ]
Sunn, Low, Tom & Hara,| Inc}

PREE YK TC SR W S W WA W SOV TN YU G Y WS S TN Y T

Mﬁén_e SR TN
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. ; 215" + -
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L ObBLES q.wuwr:&s 4
I N 4
T ' ’ ]
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WALTER LUM AsscclATEsl INC i : 3030 WAIAI.AE A\IIENUE . ‘HONOLULU HAWAII 96816 o PHONE 737-793)

Boringlog: | oo _li'_ N
PROJECT__KILL DRIVE WIDENING ~  puee M. LUM A%%0G,NC.,,, PEG. B, 1474
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A 257X -

. . Elev. Datum
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[ Ex a3 - e £ 5 s® 3 ga - §a N(Blows per foo!
586 .. ELEYA: 25-"i ?('*_08 3 ] a 2 . _9; 5 I 0o 10 ;0 30 40 - .
| _TSTIEF MoTILED  BROWR | EE RN
1%¢ | | CAYEYSAND W/ GRANVEL | |1 PR
| 74 vecomrosep Roes | I} AP ‘ : . ,
“lNTsz‘ﬂ’KKﬁZV W L NI 12 S B T R - F 1
GOBBLES § POULERS | N RRINE .
“Nofe: AT B.0” pefTd HARD " [ ' o1 NE Lt hafes
DRILLING. MoVED 2/ Awiad. |5 Alfael - {1l - - - o L N Y
T A4 VEPTR HARP omuna . ' R
"MOVED 5 AWAT. ] N O
- flfe-el = 12zol -t -1 -1 T 1
4 K |
. 1 @)
TCOBBLES OR' BOULPERS |19 “u 4P| No |RECPVE R == S = %%
o 3 D L HAMMER:
| E % " BOUNCES
....... S\IFF‘ VAKIS_PJKDWN ) ‘5-: /ﬁ\ ‘
“GHo| . aLAY W 17— - e : _ '
PELOMPOSEY. KOG ] (/“‘ N4gl 2| 27169 - | - T J4’5
LEND. 0 PORING & l6G. g ] -
12 514 7 -
! ] r
* Elevation estimated fr Fm )
cross sections by B
Sunn, Low, Tom & Hara,| Inc} A




. K11 DRNE VQ\OEAQ\FJ
‘ B TABLE LA - SUMMARY OF LABORATORY TEST RESULTS
* BORING NO. R S \ R S \
- SAMPLE NO. - c _ooplem) _©
DEPTH BELOW SURFACE - SUREANCE. -1 \O' \\ = \S' - 15’
o : . . - N TROWN T
) T PHROWIN SILTY ey ert.\N\o ’ &, WWITE
o ' B LW .NN A W|soME T GILT WTRACES CSAND
DESCRIPTION TNEDND. - GCRONEL. _OF Flpers  wlemmel. .
GRAIN-SIZE ANALYSIS
(% Passing)
Sieve ‘
1" V0O,
o 1/2" _ 04
C#4 _ 51
- #10. } _40.b
#20 - Ul ?)
#40 .- V2.
- #100 1.0
#200 ] 5.6
'ATTERBERG LIMITS : : : o o ’
Air Dried or Natural NL\T URAL.  NATURAL  NATURAL
: Liquid Limit 2% | T q0
. ‘ Plastic Limit ne . %0 - N
Plasticity Index D e 2 2A
Dilétahcy” MEDUAN ,v Mﬁ.("—@uw(. QU ER .
Toughness  MEDWWM MEOWM | MBD SUenT
Dry Strength MEDIVUM e SVAGWT
UNIFIED SOIL CLASSIFICATION L 'NAFS'CLX,.‘;_NAB AR
APPARENT SPECIFIC GRAVITY
CBR TEST ’
(Surcharge-51 P.S, E )
Molding Moisture, Z ‘ /AT I
Molding Dry Density, P.C.F. . ___loed
Swell upon saturation, % . e
CBR .at 0.1" Penetration 120
‘ MOISTURE-DENSITY RELATIONS OF SOILS
(AASHO T-180-73I, Methed _ )
Dry to Wet or Wet to Dry
~ Max. Dry Demsity (P.C.F.)
- Optimum Moisture (%)
@ | rovarcs:
: " WALTER LUM ASSOCIATES, INC.
» CIVIL, STRUCTURAL, SOILS ENGINEERS

‘3=1273



\<\L\ DQ\\JE W\DCN\N”
g ' N . TABLE 1D - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. o A - ;?L T
- SAMPLE NO. ' RV A A
. DEPTH BELOW SURFACE _ ‘ - SMURFOCE 1'-7% R _ 15
» ‘ ‘ : - PROWN DROWN T  REDDVSW -
. _ . CSILTN ey clavey 9uT , . PROWN QLA
, : : COUOW[TRDCES T W TRBES W|TRALES OF
' DESCRIPTION* ) S L PE SONEQ | OF TAND ) . DELOMP, ROUL
. GRAIN-SIZE ANALYSIS |
(% Passing)
Sieve
1#4'_ ) ' : — R o ,
o #20 o P R :
#40-
#100 . . : S
#200 - S e
ATTERBERG LIMITS . . o : _ . :
_ Air Dried or Natural B NATURAL - NATURAL- . NATURAL
. Liquid Limit ' _ 42 . 4> - %0
‘ Plastic Limit : - e 25 ' 10
Plasticity Index - S T e s
" Dilatancy : ' M\BO\UM . Slon MDD, MED -QUILK. .
- Toughness = S MED LU YOV A S _W\en
Dry Stremgth =~ 0 MED-miei MED-WEW T MED-HIGH
- UNIFIED SOIL CLASSIFICATION L _Mi-el MU : o o_cLeen
| APPARENT SPECIFIC GRAVITY _
CBR TEST
(Surcharge=51 P,S.F.) v
'Molding Moisture, % . AT
Molding Dry Density, P.C.F, - 049
Swell upon saturation, % : 0.9
CBR at '0.1" Penetration L
 MOISTURE-DENSITY RELATIONS OF SOILS
'(AASHO T-180-73I, Method__ ) e ]
Dry to Wet or Wet to Dry - . " '
"Max. Dry Density (P.C.F.)
- ‘ . Optimum Moisture (%) }
‘j‘i' - REMARKS:: _
i R _ 'WALTER LUM ASSOCIATES, INC.
i CIVIL, STRUCTURAL, SOILS ENGINEERS
_Date 161 By (. " ~J

3-1773



3-1273

" MOISTURE-DENSITY RELATIONS OF SOILS

ML) DRWNE WIOEMING

TABLE IC _ - SUMMARY OF LABORATORY TEST RESULTS

BORING NO. R o \O. \0 ' o
SAMPLE NO. ’ c D (ema) - .
DEPTH BELOW SURFACE : . _4-s9% -19 CSURENLE
o S BRowWN BROWN ' BPROWN
L SE OIE. Ao
- DESCRIPTION - ' : R »LNQ BReNEL w}wqo\.« L o gt‘l.\s; Pomeresf
: é‘cozbb , , '
GRAIN-SIZE ANALYSIS
- (% Passing)
. Sieve _ : L S '
1" - : - I _\o0o. - _a2%
1/2" . . e e 2T ' £2.0
#4 o SR S X R =4
#10 - o : K - T o1
#20 o L T TTAeA — e
#40 : o R - 20,7 L QO-@
#100 - . : . \%O .- )
#200 L - T G2 Mo D
" ATTERBERG LIMITS . o ' :
Air Dried or Natural S NATURAL - NATURAL
Liquid Limit - - o . . 44 5.
Plastic Limit ' . - PG 20
Plasticity Index . . A 4 e
Dilatancy . , . ' MED, QUL MEDT UM
Toughness : . o MED.-SUEIT SAEDLUMY
Dry Strength = . : S _euenT MEDIUM
'UNIFIED SOILL CLASSIFICATION . My LN __HM.
APPARENT SPECIFIC GRAVITY
CBR TEST -
(Sufcharge=51 P.S:F.)
Molding Moisture, % 0.4
Molding Dry Density, P.C.F. 109.%
Swell upon saturation, % 9.9
CBR at 0.1" Penetration ' 2.0

(AASHO T-180-73I; Method _ ) ..
Dry to Wet .or Wet to Dry

Max. Dry Density (P.C.F.)
‘ Optimum Moisture (Z) '

_ REMARKS:

" CIVIL, STRUCTURAL, SOILS ENGINEERS

" WALTER LUM ASSOCIATES, INC.




KiLl DRWE WIDETU NG
O 1 " 'TABLE ID_ - SUMMARY OF LABORATORY TEST RESULTS
BORING NO. = . 4 4
SAMPLE NO. o . P e
DEPTH BELOW - SURFACE | _4-92
, CMOTTLED. | BBRw
: . : [ TROWN oW s
B N L L Py [EZWAVERAINE
DESCRIPTION R ooy e ao\iz\o Qo0 |
: ' , B ' CELOME QO )
GRAIN-SIZE ANALYSIS
- (% Passing)
Sieve - -
. 1" . X . - : . i ‘OO ) o
1/2" _ o I /Y
- #4 . C } ' 121
#10 L o e ol
#20 R , ' ool
#40 — . . S 5.0 -
#i00 - - : AT .
#200 . AN
E ATTERBERG LIMITS . - : o :
- Air Dried or Natural. v . . TNATURAL -
. Liquid Limit ; , S , AT
" ‘ - Plastic Limit S ' : Al _
Plasticity Index ; R ’
.D'ivlat.ancfy o . ' o '  MAED SLOW
Toughness . o : R
Dry Strength : S L CooMewN
| UNIFIED SOIL CLASSIFICATION s cwm
APPARENT SPECIFIC GRAVITY
SRS CBR TEST |
A (Surchatrge-51 P,S.F.)
i . Molding Moisture, %
Molding Dry Density, P.C.F.
Swell upon saturation,. Z-
CBR at 0_-.17' Penetration
K MOISTURE-DENSITY RELATIONS OF SOILS
 (AASHO T-180-73I, Method )
Dry to Wet or Wet to Dry
. Max. Dry Density (P.C.F.)
S Optimum Moisture (%) - . ‘
@ REMARKS: - - | |
S ' ' WALTER LUM ASSOCIATES, INC.
‘ CiviL,- STRUCTURAL, SOILS ENGINEERS

3-1273



| PLASTICITY CHART
‘ 1 '_ 'PR’OJ_ECT*' T KLY DQ)Né'%I\DEN\NC: o
: o LOCATION: MBKAL A VALLEY , WAIANBE | OBLU - B AW

90

80—

| b A LINE ——
. 50 o - .‘“~ . .- .. ,. - - b. . N /l v‘
‘ ‘ v : . o - 1A, 14 :

0 , A sderice

L EpRENE )/ .
| suR [

e e fioe || | mHeoH

CL-ML_~| | ML

" INDEX

PLASTICITY

10

o . 10 20 30 40 50 60 70 80 90 100 . HO 120 130

LIQUID LIMIT

. S o o ‘WALTER LUM ASSOCIATES, INC.
.DATE Q-(o.'{S . - BY ) rbr : ) o S CIVIL, STRUCTURAL, SOILS ENGINEERS

8-872 L _ — . - _ I




Ueo™u i

PERCENT FINER BY WEIGHT

100

90 |

80

70

. 60

S50

40 |
30

2'0.

000 . 100 0 T Y

GRAIN-SIZE ANALYSIS CURVE

PROJECT:  KILI" DRINE WIDENING

LOCATION3=“ MBS NA NALLEN | WAISNAE 0AUW, Rawslt

.U.S: STANDARD SIEVE SiZE

L 4 0 20 40 100 200
R g . . . | ) l“:

I

i '\.v; It

e s e

=

AN TTd0 [T 3k

1) JEISIND S E

.. =

CH A NS GERY
- |

—t-

S Sy

- GRAIN SIZE IN .MILLIMETERS

: 0.01

T 0.00F

GRAVEL B . SAND

| . COBBLE .

C_OARSE ~FINE ~ |COARSE MEDIUM FINE

SILT OR CLAY

pATE _2--T5 By __ DT .




10-4%0

R ("%

LOAD (Ps)) - -

CBR TEST
PROJECT'

- LOCATION:

SAMPLE NO:

SAMPLE DESCRIPTION: ®Rown ity W[eanp

KIL\ DRWE WIDEMING

MAKEUS VALLEY WAVANAE , 0AUBLL, -1 BWAT)

;" \ sup;ﬁﬂgoa ,

IWDO SN

CBR PENETRATION DATA -

* |PENETRATION | LOAD | LoOAD.
(INCHES) | (LBS)| (PsI).

0025 | 160| BO
0.050 '%Q\\T

1 0075 850 1862 -
o.100 100 /(_5?;
o125 | IO| 210

. ,o.,!.so'; 1 A00|.200]| .
o178 | Q40| 220

‘ /) - 0.200 {1040 247
/ B 0.250 |||BO| 282
o ) | [Ceseo [izar[ 415

P L 2, 0.350 1260 460

v.450 1570 KOT

1CO—

7R @ D) PRlETRATIOM: Po= 220 | | LoBe0 |16l s

< AGGREGATE /A4 MuMUZ
HAMMER WEIGHT 10 LB,
'HAMMER DROP__1D IMS, |

7

- No. OF BLOWS E '/t_,A"iEf S

No. OF LAYERS B

0 o1

TEST RESULTS:
MOLDING MOISTURE, % . __ . ’ZJJ

_ MOLDING DRY DENSITY, P.CE_ 1064
CBR @ O.I" PENETRATION

' DA\{S‘ SOAKED

DATE _I-i1-15

oz 03 o4 o5
" PENETRATION  (INCHES) ' ' '

. BY Ly . WALTER LUM ASSOCIATES, INC.
. T - CIVIL, STRUCTURAL, SOILS ENGINEERS

DATE _1-1216 _ BY__ MA.




“ |  CBR TEST | -
' PROJECT: - .\g\,\,\_' 'OQNE W§O€N§NG

II_.OCATI‘ON"'_ MAKDOUA. VL\LU«?)I WA\L\NAE ‘ OL\\AU, u_,;w;\n*
- SAMPLE NO+ 4 5\)\%:\@; o , R
'SAMPLE DESCRIPTION: bQO\NN eu,w cub\\z wh?was 43 SAND :

. CBR PENETRATION DATA

Psus,jnnr'ou LOAD | LOAD.
- (INCHES) | (LBS)| (PSI).

| - oL AT 1| [Deese a0l 0
' e | 0078 | 275|109
S S D R | | p.9too |435| 145
oo | | L A L L L Teres Teali
X T T T o.is0 | 40] 201
| ~A R ® Do PEMETRATIONT Je-lLI| 7% | 700|225
S N v — : 0.200 T10| 751
/ ‘- SRR P R _ | o280 | 10| 290|

N o L f { 0.300 acol 220

I | A R S | %380 (1080 280
| R o NI o b ] Lo#oo - 1eg 12
IEO . . : . i . . '. . — _

»/( CER @ Ol FERETRA lOH(‘--'%/lO‘; ] 0.450 \200] 400

LOAD (PSI) e o

:.F;
(§

[Tos00 210|473

100 e _ = T —1 AGGREGATE /4" MINUS
| / o o 1 o L | HAMMER WEIGHT_1O LBS,
50— / ‘ I i B - 1 | waMMERDROP_ 1D INS,
o ’ . | No. oF BLows _ B%/LANER
_ ‘ _ 1 .-;No OF LAYERS 5.
oo oz a3 0.2 08 ~

PENETRATION (INCHES) .

TEST RESULTS: _ |
- MOLDING MOISTURE, %. 221
MOLDING DRY DENSITY, P.C.F_ 104.%

B CBR@ o.1" PENETRATION_!_M_ ~

-DAT'E, -5 BY . LN, o AR o 2 WALTEnLuMAssqtlAies,luc.I
P o : ) : Sl ’ o CIVIL, STRUCTURAL, SOILS ENGINEERS
xi. : DATE (—lfa)_-15 = BY ——— ‘H'.‘._f;' T,".‘.' 1:." .- . A

10-470



10-470

LOAD '(Ps_p)

" SAMPLE NO:
'SAMPLE DESCRIPTION:

100y _

CBR TEST

PROJECT!

S KILL DR\WNE WIDENING -

LOCATION=
N su RFACE

PROWN S TY

MAKANA VALLEY , WAIANAE | Coul, HAWSW

SBND W[ERENEL & CLAY: POUKETS

a0

i

';: /

CBR PENETRATION DATA

PENETRATION
| (INCHES)

LOAD

|- (LBS)

LOAD.
(Psi).

10+~

&0

0.025

14

5

.. 0.050

]

14

0,075 .

&1

(i

0.100°

a1

20

| on2s

R

=1

. VS i —
//1;: & on.

elETRATION  THi5-29

o)
‘CBR'@ O.I" PENETRATION__ . 2.0 _

0 ol ~ o0z o3

0.180

1131

44

0178

Tieg]

53

0.200

1119

A4

0.250

206

(A

0.300

7L

i

[/ cer_ o b1 peMETRATION *Y

, : PENETRATION (lNCHESj
TEST RESULTS: |

MOLDING MOISTURE, %. _____ 164
MOLDING DRY.DENSITY, P.C.F.__ 1085 .

DANS SOAKED

DATE _I-U-18 By LN
 DATE __1:1%-15 ~ BY XA

0.4

05

0.380

%%

1}

__0.400

54

85

1 0.450 .

(A LA

al

0.500

790

a1

AGGREGATE _ Y4~ MIMUS
" HAMMER WEIGHT 10 L%,
HAMMER DROP__ 1% My
No. OF BLOWS _ P@/LANER
No. OF LAYERS: B

WALTER LUM ASSOCIATES, INC.

CIVil, STRUCTURAL, SOILS ENGINEERS




LIMITATIONS

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

" regular. The bbring logs indicate the approximate subsurface soil

conditions encountered only at the drill‘holés 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-from

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

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

~dations in light of the hew developments.

If thefe is a substantial lapse of time between the submission of this

" -report and the start of work at the site, or if conditions have_change&

due to natural causes, plan changes; or construction operations at or-
adjacent to'the'éite, it is recomméﬁded that this report‘bé reviewed to
determine the applicability of the recommendations considering the time

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

engineering.

Our professional sefrvices 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.
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“NOTE“ ,
T THES BOUNVAR\ES FOR THE D\FFEKEMT PA\/EMENT

T THICKINESS

_ADIUSTMENTS SHOULY BE MADE
TWHEN, TRE GRADPING'

L/

b

M A K A HA

7
g

FROJEGT LOCATION SK&TC.H

NoT To  SCALE

“n -

g
i

I — 6,)0/\-/\"\/\-.

84 rﬂ”"

e cTION
AVEMENT- SELT!
' " MG .
A m.eecoa& e
o suBPASE !

" ‘.zu B0 KKON

l

19 ONLY AN APPROXIMATION.
IN THE FLELD

15 NEAR THE sUBGRAPDE.

BORING . LOCATION SKETCH

KILI DRIVE. WIPENING.
T MAKAHA VALLES

WAIANAE  QAHU HA_A.L-

WALTER LM ASSOCIATES, INC.

3635 WAILLAL AVL.
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