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EDWARD WATANABE 
. EZRA KOIKE · 

WALLACE WAKAHIRO 
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MAKARA VALLEY, iNC. 
c/o Surtn, Low, Tom & Hara, Inc. 
Pacific Trade Center, Suite 600 
19.0 South King Streef: 
Honolu:lu, ·Hawaii 96813 

Gentlemen: 

March 5, 1975 

Subject: Kili Drive Widening 
Soil Exploration Report 
(for site grading ancl roadway pavement 
thickness design) 
Makaha.Valley, Waianae, Oahu, Hawaii 

Transmitted herewith is our soil explcir<ltion report for site grading and 
roadway pav$ment design considerations for the proposed Kili Drive Widening. 

This report includes a Boring Location Sketch, boring logs, laboratory 
test results, general roadway pavement design thickness recommendations 
and limitations. 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC .. 

By~~ 

CM/EK:rmf 
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~-·e KILl DRIVE WIPENlNG 
_SOIL EXPLORATION REPORT 

MAKARA VALLEY, WAIANAE, OAHU; HAWAII 

SCQI'E OF EXELQRATION 

The purpose of th:i,s exploration was to evaluate general soil conditions for 

roadway pavement design thickness considerations ~or tl1e proposed Kili Drive 

Widening at Makaha Valley, Waianae, Oahu, Hawaii. 

This report includes field e:x:plorations~ laboratory tests, general 

. recommendations for site grading and roadway paverllent thickness design 

and limitations. 

e The paVement design of the existing road was not considered iil th:i,s report. 

FIELP EXPLORATIQ~ 

'Fifteen e:X;ploratory borings were made at the proposed site. The approximate 

locations of the borings are shown on the Boring Location Sketch. Descriptions 

of the underlying soils encountered are shown on the boti11g-logs~ 

The bor:(._ngs were made with 4-in. diameter augers using fJnger type bits. 

Soil samples were recovered with 2 and 3--in. thin-wall tubes and a 2-iil. 

standard split spoon sampler driven with a 140,.-lb hammer falling 30 inches . 
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LMORi\TORY TESTS 

Laboratory tests included: natural water content and density, unconfined 

compression, laboratory vane shear, Atterberg limit, sieve analysis and 

CBR. 

A summary of: laboratory test results is giVeiJ. i11 Tables ·rA thru ID. 

SOl~ CLASSIFICATION SYSTEM 

Soil samples were visua::!,ly 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 CJ.assification System." 

GEOLOGIC AND SOlL CLASSIFICATIONS J~Y .Ol'HERS 

Froln: a review of geologic literature and the U. s .. Soil co·nservation 

Service maps of the area, the soils are general-ly described by others 

.as follows: 

Stearns, H. T. and u. S. Geological Survey, "Geologic and 

Topographic Map, Island of Oahu;" USGS 1938: 

Ra - Chiefly younger alluvium 

Pa - Chiefly older aliuvium 

.., 2 .., 
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U. S~ Soil Conservation Service, "Soil Survey of Islands 

ot Kauai, Oahu, ~aui, Molok.ai and Lanai, State of Hawaii," 

August 1972: 

· HeA - Haleiwa silty clay, 0 to 2% slopes, 

Unified Soil. Classification - MH-GH, 

moderate shtin~-swell potential 

rST - Stony land 

PuB ...... Pu1ehu stony clay loam, 2 to 6% slopes, 

Unified Soil C].assification .... CL, SM or ML, 

moderate. to low shrink-swell potential 

LPE - Lualualei extremely stony clay, 

3 to 35% slopes, high shrink-swell potential, 

Unified Soi]. Cl~ssification ...... CH 

GENERAL Sit~ CONDITIONS 

The site for the proposed project is located on the western .side of· 

Mak.aha 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 s].opes upward to the northeast at about 0 to 5% 

(Sta. 0+00 to .Sta. 22+00) and 5 to 10% (Sta. 22+00 to Sta. 57i-OO). 

, 
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The existing road cuts through a knoll at about Sta. 31+00 to Sta .• 44+00. 

The e~isti,i:lg c~t slopes varied from about 1 horizontal to'! vertical to 

about 1-1/4 horizontal to l vertical. The height of cut slopes varied from 

0 to 25 ft or more. 

A waste stabilization pond· is located north of the site at about St.a. 6+00 

to Sta. 13+50. 

Five, 48-in. pipe culverts cross under Kili Drive at about Sta. 17+00. 

Condominiums and townhouses are located aroupd the eastern portion of the 

toad. 

Most of the site is covered with brush. 

Tb~ elevation at the site generally varies from a.bout 10 to 275 ft. 

INTERP:RETA._'l'JON OF SOIL CONDITIONS 

.From the. fielci exploration. and laboratory te.st results, th,e soils encountered 

in the borings may .be approxi~ted as follows: 

Maka:i PorJ:ion (Bor.ing Nos. 1 thru 4) 

A mixture of medium to stiff clayey silt and silty 

clay (MH and ML soils) and loose to. medium silty sand 

(SM soil) to about 15 ft., the depth drilled. 
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Soft organic silt and clayey silt were noted in 

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

~uka Portion (Boring Nos. 5 thtu :15) 

A mixture of gravel, .cobbles and boulders with clays,· 

silts and sands to about 15 ft, the depths 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 about 11 to 14-ft depths. 

Variations to the above soil conditions are to be expected between borings 

and in localized areas. For titore detailed descriptions of soils. encountered 

in the borings, refer to the boring logs. 

.DISCl,J$$IQN AN:J) RltGOl111E@A.TJ:ONS 

The proposed 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 don.e along the existing Kili Drive from Farrington Highway 

tip· to about;, Sta. 10+00 and from Sta. 10+50 to Sta. 20+00 near the proposed 

bridge site. 

- 5 -



e A bridge structure will b.e constructed at about Sta. 14+50 to Sta. 16+50 

to replace the existing pipe culverts~ 

e 
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Fills of about 5 to 15 ft are planned between Sta. 11+00 and Sta. 18+00 

near the bridge structure. Fills of up to about 9 ft are plat1ned :i,n other 

areas. 

Minor cuts are plaimed along the roadway level. Some high 1:1 cut slopes 

are planned between Sta. 31+00 and Sta. 37+00. The existing ctit slopes are 

at about 1-1/4 horizontal to 1 vert:i,cal. In general, the slopes are com-

posed o:f cobbles and boulders in a silt-clay matrix. Some r(lvelling a11d 

erosion of the slopeswere noted. 

Recommended Pavement Section 

For light automobile traffic and drained su}Jgtade conditions, 

an,estimate of the roadway pavement section for the general 

soil conditions may be as .follows: 

s ta. otOQ t_o _s ta. 3 9+00 

1. Weari11g course .,. 2 ... in .• asphaltic concrete. 

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

prepared subgrade. 

Sta. 39+00 to Sta. 5Z+OQ 

1. Wearing course - 2-in. asphaltic concrete. 

2. Base course 6-in. base course. 
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4. 

Subbase course - 6-in. select borrow. 

Borrow - 12-in. borrow over a 

prepared subgrade. 

Clay (CH) soils should be kept 2 ft below the base course. 

If ptacti<:able, in fill areas, select soils with CBR values 

greater than 12 and swell less than 1% should be used within 

the top 2 to 3 ft of the subgrade to eliminate the.nee<;l for 

select borrow subbase or borrow courses. EstiJnated pavement 

sections are indicated on the attached Bor;ing Location Sketch. 

Because of probable variations in soil conditions, provisions 

should be made·in the contract documents to allow for field 

adjustments regarding .the select borrow st(bbase and borrow 

material requiremel)ts in accordance with the design sta,ndards 

of the City and County of Honolulu. 

The subgrade should be compa,cted 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~ 

- 7 -
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Stt::e Grgdiil,g 

Grading work should be done in accordance.with the requirements 

of the R~vised Ordinances of Hon<;>lul,.u, 1969 As Amended, and as 

recommended below: 

1. The area should be cleared and grubbed.. Surface · 

·vegetation and miscellaneous debris should be . 

cleared and removed p:dor to site fiUirtg. 

2.. Topsoil, stockpiled soils and loose deposits at. 

3. 

the bottoms of drainageways should be stripped 

to.stiff natural ground before placement of fills; 

loose surface sc:d,:ls ~t finish grades should be 

scarified and recompacted. 

Subdrains should be placed along the bottoms of 

natural drainageways with laterals in a herring-

bone pattern along the side$ of the drainageways 

before placing of fills. 

4. localized soft pockets encountered during site 

preparation should be excavated and replaced 

with select material compacted in thin lifts. 
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Hard surfaces next to existing roads should 

be scarified down to stiff soil and recompacted 

to match. the density of the surrounding soil. 

Where fi.lls are proposed over· the existing 

pavement, the existing A~C. should be scarified. 

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

as fillwhen mixed :with selected soils. The 

existing base course material may be stockpiled 

and may be used as select borrow in the pavement 

section. 

Thi_n sideqil,l fills (sliver fills) on sloping 

areas should be avoided • 

Fills should be .constructed in approximateiy 

level layers starting at the lower end and 

workin!]; upward. 

Where fills are made on sloping a:reas steeper 

than about 5 horizontal to 1 vertical, the 

ground at the toe of the fill should be benched.· 

to a generally level conditioz,... As the fill is . . 
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.brought up, it should continually be, keyed into 

stiff natural ground by cutting steps into the 

slopes and compacting the fill into these steps. 

9. In general, fills shoulc1 be laid in 6-in; 

compacted layers to 90% of the maximum density 

de.termined by the AASHO T-180--73I test method. 

Slopes. 

In roadway areas, the top 2 ft of fill should 

be compacted to 95% of the maximum density. 

For the roadway widening, the prop.osed plan indicates 1 to 1 cuts 

are planned from Sta. 31+00 to Sta. 37+00. The existing slopes are 

at. about 1-1/4 to 1 with heights up to about 25 ft. Materi~ls in 

the slope may be described as cobbles and boulders in a silt-clay 

niatrix. ·Some ravelling and erosion of. the slope may be ncrted. 

In our opin'io(l, the present slope should not be cut ai1d steepened 

to 1 to.l without some form of slope protection, tevetllient Qr 

t:i,.e back • 

In addition, we rec.onnnend that buildings along the top of slope 

be set back about 20 ft; f:tom the top of the cut to lessen the 

effects of slope.creep • 
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Another alternative to slope treatment would be to not touch 

the slope and lessen the width of the roadway median. 

rn·general, cut a11d fill slopes of 2 horizontal to l·vettica.l. or 

flat.ter may be useq i11 silty or sandy (MH, ML, SM) soi,.l~;. 

To mini.Iil.:ize erosion, the runoff from rainstorms should be diverted 

away from slopes by berms or ditcheswherever practicable. 

Slope planting is recomiil.ended on cut and fill slopes to 

minimize erosion. 

Slope adjustments or other precautions may be necessary if 

seepage zones, expansive clay pockets or soft spots are 

encountered in loca:l,:f .. zed .areas. 

.. 
Utilities 

Utilities should be placed after the fills are constructed. 

Utility lines should be designed with flexible joints, 

particularly where lines are co11n,ected to structureG. 

Unforeseen Con,ciition,s 

Because of the varia~ility of soil deposits, site improvements, 

designs and construction techniques, conditions may be e.ncountered 

that can,Il.ot: be fore~;~een with even the most exhau~;~tive studies of 

.-. il'"'" 
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site and project conditions. These unforeseen conditions should 

be :recogn:j.zed when encountered and then evaluated so that the 

designs .~r the cgnstruction methods may be modified accordingly, 

if necessary·. 

Unforeseen orundetected conditions such as soft spots; existing 

utility trenches, structure foundations, voids or cavitief3, 

boulders, expansive so.il pockets Qt seepage water, etc. , may 

occur in localized are.as and will have to be adjusted and . 

corrected in the field as they are detected • 
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BOitLNG LOGS 

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

S:zytb.ols 

Symbols used get1.era:lly are in accordance witq the Un:~fi..ed Soil 
Classification System. 

Where a parenthesis "(MH)" is used, the sol,..l sa1Dple was classified 
by visu~l .observation of the sample recovered. 

Where no parenthesis i'MH'' is used, the so.il sample waf? classified · 
from either the Atterberg li.J;ilit ot grain.:..size analysis test·results. 
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WALTER LUM ASSOCIATES, INC. .I 3030 WA_I_ALAE AVENUE • HQNOLU'LU, HAWAII 96816 • PHONE 737-7931 

Boring Log, . I 
BORING NO. · ·Sheet No. of ----

PROJECT KIL~-:l)RIYE WIDENING DriJfer N.LA.liv(A~OG)NG. D~te .l7E:C..I8 l'i14-

LOCATION Makaha Valley, Waianae, Qah'-h H.~:waiiField Party·. KAKL.l, f<.ALI, HE-N . 
- . . ... - ALlG E:!\ (IV\OI?l ~ t') . 4 ." 

Datum 

Type of Boring · ·· .e.·± 0 . Diam. _, _ _.:.. ___ _ 
__________ _;__......___._. -........ -~---.,.....:..___,.~- . . ?> ... * -

HAMMER: . . Elev. •. l -- ·· _ .. . 
. 140#· Drill Bit f1NG8R.-. Tif'E 

We1ght . · ·· ---· ..;._·-=--· -;-..,.,...----· -r---'--.----.---
Drop - Water Level IL5' l- .. nu:~ L. I I 

··-· Tim_ei:-4-0fM 
SAMPLER: oaiti :I 2: ll.':i :·14-

g 
1 ; 

I 3 
'al :; ·- . 
~-:: = ;:.J!u 

(MH) 

MH·'a~ 

DESCRIPTION 

_- E:LE;",::. I~'± ~ * 
Mct7i LlM TO S Tt F-.F
~ROW.I'l. Cf...A/.f;:"t. SIL-T 

ME:l71UM. 13ROWN 
Stt.f')' GLA1 ____ _ 
""ISDMe ~R.:A"E.L 

~ ~ .. 
.i:. D. a E ., 

Jl oc 

~~ 

PENETRATION DATA 

ci I •. -· lz'~ "OD 
0 

.. .. E ~ , Standard ? · · · ·e E ·e ~ . j..: i Penetrlit_ion Test THIN WAL;L Z. :::; 0 ::; CD u 
D. u 

!" 
., g :;; . ~- "! . . ILl e>t $AMPI.tf i E .. ·:; ~ A: ii "- N (Blows per foot) .. · , 

Jl ii: 3: ~ ;:::. > o 10 20 30 40 ~LON~jo.S 

1- A I - I 11 I - I - I - l=o 

I I 1-e 1 - 1 ~o - t1?1ol _ 1 · 1 I +;, . ~;, . o.; o.!:> 

¥'w :.. "I ll"o - 10 
I I I 1-(, I -zq I ?"2 -571 _,loool I ?/. • 4~ . 

Boo 
o., o.s 

'tw -:.104 

Yo ~- 1'1 

· ei(MH)j 

?''~

?OFT, MoTtt..E:D S>ROWN 
CLA"fr!:t Slt..'r -
W/:.OME; SANI? 

I·P I 14-41 I I - b. 
OH 

5f·SM 

.. ~~ 

e 

SOFT I t7AFll". C..~A"t 
.O~G.At-.lit. SIL.1 

. ~/TMGE:.S Of-_ Fl e>E.R.:~ 

. -Met'iUM r:n:.f'.l$JT'i_ _ __ 
f.>t.Ac-1<. l _Nt4iTE: 
5At-JD w 1 c4 ~ ve.r... _ 

- E.NP of eoRIN~ eJ'-.s' 
... 12-1&·14-

cross sections by , 

':)'I> 
. ., . : 
,, 0. Q 

'2.''ss -~ ~ :· 

* Elevation estimated f1oiJ!. 

Sunn, Low 1 Tom & Hara lnQ. 

'•;' 

l·t 

51 8Cb 'fO . 

'Z.'l. 

~ 
...... 

w f;1 t? E:'t-l IT 7 p. c;..fl 

D t?lt'1lt7el-.trsl,1.'l,.o.f.l 
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WALTER LU~ ASSOCIATE~, INC. ·I 303!l1NAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log· 
BORING NO. 2 Sheet No. of --...,--

PROJECT KIL_I DRIVE WIDENING Drill•," IN. LJM Assoc., !t-lu .. Date. \7EC.. 18, I 'l14-

lOCATION Makaha Valley, Wa,iana,e, Oahu, Hawaiifreld Party. KAKW . KI\J. HE.~'-.t: 
Au¥e~(Mo~ll..f==). 4 .. 

Type of Boring · · "~ 1!>·4-o Diam. ·-------
-------:--___ __.....;......;....-...,........,..,.,...,. _ __,.._'--.,.....-- I G. I-t '* 

HAMMER: Elev. . - . . ... . Da~m -.-~.-.----------~---
. r A-a'* Drill Bii - f!NGE~ T'iFE: ... . 

We1ght --r · - o . - - -

Oro _ . ~0" Weterlevel 14.o' I 1 1 1 
p ·.2" 5 · '2 11 0.0. THtl'l ~ALL TL.l~E . TlmaU:ooAM 

SAMPLER: 2"-s:.· 'Z" STANI7AK1:7 .sPLIT :SFOON __ . 
- ~" S> - ~- o. o. THIN t'<i/{L.L.. TJ!i!>E': 

Date .I.'Z~Jl'>·J 4-

!i 
I ·~ 
ial ;;: ·- ·;; 
:!:::: 
5Jlo 

(MH) 

'(Mt\) 

~M) 

DESCRIPTION $ -~ ..t::. -
- a. a. E 

--~ e~.-e;....,,':. tc..'t ~ ~o ~. Jl 

'-

.... ·M . ·1 ? · 0 N ..... I:;.C?!utv\ _ Tlf.F:.,.e>l\ W . 
Gl.A"tf:."'/ .511..1' ..... 

IT\ ! . 

rr 
.. n 

" 
.. -M E;t7t UM __ srn=_f.:. _e;p._o W N. 

__ Gt..A."'/F!::.'f .Stt-1 _ ... 
w;~aM E. -$AN!7 t 

- .!7e:c.oMro~e!? 1\I.?Cil'\ 

LOose, ~t..AGI"' __ _ 
$tL-1'7' .. $ANC? 

-t 

-
--1 

1'20 . 
' 

· E.ND Or ~oRlNGt e; 2 ?' 
1"2. ·I e, ·14-

* Elevation estimated ftom 

cross sections by 

-~ 

-
-

. 

Sunn. Low. Tom & Haral in~. 

I 

I 

; 

-· ~ -ci e ·e z .:; -0 :;;; 
" u u 

Q. ~ !~ :!! 
E "' " .. ;;:: ~ ·~ "' 

'2.·1\ 'l5 ..., 

'l·e r - 1 2+ ~ -
"lf'v~ - 9 s 
¥v = 1~ 

z-r.l ""'" I '2 z -

Q. 
E 

c3 
~u: 

§c4 
~-CL 

:1 

'Z-P ';O I - • -

'2.-e. ....; 4-'1 

PENETRATION DATA 

~ ,. Siandard 
l . i Penetration Test .,.., 
!!~ N (Blows per foot) 
"' > 0 10 20 30 

- IJ 
S'Lo 
'Ta,O 

tJ 

. '2."* ~"o.l/. 
TlifN INAL.L 
TLlBE; 5AMPL.E;f-. . 

40 f!,(..ON$/ o.5> 

7/o. s' · 4/o .. s' 

?; , 7, . 
10.5 .lo.S 

\
':I - . -
0 

~-+--~~~~ 
~;'· 
UJ~ 

.1-:J 
"'2-J 

\1\0!C 
"::! c. . 

I I I 1---'-1-· -t-:-- () <f.. i 
-:l I! cf 
-z ~ .... 

~: ~ ~~:~ 
we·:r t7et-l'tf7, f.v.f. u "':~. 

Yp '()R:t t7~ $t1:i, Ct:-:f. 



i ,, 

~ 
4': 
~ 
....... 
J 

~ 
i 

J· ·l 

i• 

e 

e 

-

WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HA'v'iAU 96816 • PHONE 737-7931 

Boring Log 
BORING NO: 3 . Sheet No. of ----

PROJECT KILl DRIVE .Wi..Pii:NtNG Driller -Y'J._Lut:"t N:~SOCi- 1 1N-c.-. Date t;'ev.l.e,, 1414-

LOCATION Makaha Valley, Waianae, 0ahu, _Hawaii Field Plrty KAI-<.J. K~Ll 1 Ht:;.N __ 
··. . Au6tf:.t\(Mo_e>ll.-i'2) . ..1.." 
Type of Borong · ~- +a . Ooam • .,· ,.....,..--...:'~:....,....,.......,....----'--

---------------------------~-~-~---------~----- .. . ·~ * ~-HAMMER: Elev. I Gj - . . .• . . Datum -------------
. ·, 1'4· 0 # Drill Bit ftNG.E." i''Yf'B . 

Wetght · · ... · . 0 .·· 1 

D ~0" Water Level ~of,c-(;;~ I I I I 
rop '2 11 $ · "i '' Q. P'. TI·\IN WAL...L,.. Tut:!>E:.. .. 

SAMPLER: 'Z" 5'7·'2.'1 5Tt-.NI?A~t7· SfL...II 'SfOON 

-~ 
!-a j 
.! .• 

~·= = ::lcl!u 

DESCRIPTIOI\I 

E::-I,..E,\j, :.I~ I±. l ~ 
-l ~ 

_--=.'Me;eu.IM..:..~_fJ_Ef_1 _ f?J:\O~N 

~ -s g. 
oc 

-

a; 
Q. 
E 
Jl 

it,; 

I 
I 

0 :~ z 
i,; 

... 
Q. ·~ 
E :l 

"' ii: 

Time -

Date ri~IB~141: ... - - l ·1- I 
PENETRATION DATA I '2 ·'o. D. Tt-11 N 

..; Penetration Test !Nb..L.l... Tllt:'E:: 
. . . ~AMPLE';~ 
N (Blows per foot) 
o 10 20 30 40 P.,Lo\AIS/0-.S 

ci 
~ 

. E :;; e .. 
0 u .. 
u ~ 

~u.: ~.~ 
!i#! '0 5~ u·~ '3 . 

l!"' c:o. 
~ cr .. 

::::; ::3 > 

, Standard 

~L-·Mtlj) ;.ttfo~l:·~~!0e··:~: ___ : ..... 
' ' . . . IV"'\ . !,., . 

· .MevnlM t7E:I'l5tf-t ~MWN I -
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Boring Log 4-
BORING NO. ' · ·-'Sheet No. of 

PROJECT J.(I:LI_ DRIVE WIDENING Driller N. L:~M Assoc.., INC.. Da~ J7E.C,. 11,1914-

LOCATION ~akaha Valley, Waianae, Oahu, Hawaii Field Party· KAt<u, KAu 
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BORING NO. · . ~heel No. . of --· · 
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Boring Log· 
PROJECT . KIJ,.t I~~IVE WIDENING 

BORI,NG NO. (6 _ Sheet No. of ----
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Boring Log! 
PROJECT. KlLI DRIVE WIDENING 

LOCATION Makab~ Vafley, Waianae, Oahu, 
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Boring Log BORIN(7 NO. 9 Sh.eet No.. ~f ..,..-..,...,..---'-

PROJECT KILI DRIVE WIDENING 

LOC:ATION Makaha Vall~y, Waianae, Oahu, 
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.... Type of Boring 1-'\IJ~ · J ·to · Diem. - ~ · 
· · . I 'Z G.-, i * . . ..,..-_.:..._ __ ___;__ 
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. BORING NO, Sheet No. .. of ---

PROJECT KILl DRI:VE WIDENING Drill~r ~-~Ut0 :A?70C:.,/Nv. Date !7&G. 4- 1'114-

LOCATION . Makaha Valley, Waianae, Oah\1, _Hawaii Field Part-.; :-S~l6t6t-.IAG!A, OSHIF-.0, 01\ITA. 
. . Type of Boring A~G!f:I\(K~~~~E") Diem • ...,· ,..,.-_· .... 4:;:.;-,....~·----

---------'-------...:.:...---""'-_,...........,........,..... _ _,. . \ ~ ~' + * . 
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-

.. 
-.::_c;Ol313t;E.S_d~ e>OUI..t7f?;~? 15 

~ .. 
~ 
ell! 

ci 
z .. 
1i 
E 

ell! 

-~ 

-~·~IIIO·A 

] 
~ 

~ 
:: 
ii: 

~· 
0 
u 
a; 
'G~ 
:t 

1.~ 

ci - E 
~ ·e 0 .. u .. 

~ .;.;U.: ..c: • 

"'"' .., 
g~ . "' ... ·:; 
~ ... c .... 

r:r .. 
::; :;, > 

- I ..;,.. I -

,PENETRiHION DATA 

I, Standar'd 
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Boring Log BORING NO.~- II Sheet No. of ----

PROJECT KILl DRIVE WIDENI.NG Driller .. V'J. ~tJM -ASSO-G.,II\lv_. Date. t:'E:C. c;.1 'l,l<t_14' 

LOCATION_ ~kaha ValleY., Waianae, Oahu, Hawaii Flel!f flarty. KAI<Jj , OSHI fi:.O 1 01\tiA. 

Type of Boring AU.G!£:.~('1~~J-e") Dlam. __ +..!.-··· ..... ----______________ __..__...--.,..-.,..;..__,...__ . lbl '+- * . . . . -
HAMMER: Elev. . . .. Datuin ----'-'"---....,-...-;,. 

. · 140 + Drill Bit · fiNG.f;K Tt'f',f; 
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Drop ·- · . __ .. - · , · 
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~ 
'I ; 

·!"'0 ~ 
.! ·;; 

~ = = ~J!u 

~ 
-= 

DESCRIPTION 
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~1-rc.<OC·-IZARK "'-"' ·;,-; .. r . ··1· i 
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BORING NO. - I 'Z. Sheet No. of 

PROJECT KILl DRIVE WIDENING Driller N.LLIWI A??OO:,!N6, 081, t?E-6_.11, 1"!'14-

Hawaii Field Party -_ KAI<. J • t<t>-.d ·- .. 
LOCATION Makaha Valley, _Waianae, Oahu, Au~£--~(Moe.•t.E:)· --·- -+,. 

Type of Borin; . . 1 -- !;-to Qlem. _ __..:. ____ _ 
_ _;.... _ __... ..................... ---.........,--------.........., __ .,.._,. __ ...,. __ ,.--...,.---,........---...,._-- "2 0 ~' ± .;.!(- ' ~ 

HAMMER: : Elev. _ . · · , Detum ....._-.,,.,. __ ,.-.._, ___,__..,.,,......,..,.,.. 
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PROJECT KILl DRIVE WIDENING _ __ Driller W. LUM A.SSOG.!~lC..Date .(.7E:~.G., 1'114-

LOCATION Makaha Valley. Waianae, Oahu, Hawaii Field Party - KA-Ki..l I 0.? H l r-?,.o I 0 "i '(A 
- . .. . Type of Boring AuG.E:"'( Fi~~~~r;)Diam. __ : _. _--...J±'-'-1 
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PRO~ECT KILl DRIVE WID~ING Drill•• .IN .. L.UM A750G~,INC..D~te 17l!:;G.4- l-'l14-

LOCATION Makaha Valley, Waianae, Oahu, Hawaii Field Party- Stlt~Et-JA.(;.A; O'Sr\.1~0 i Or<:.ITA 
. Type of ~;ing p._Jc;,:f;~(Mg,e>,t:;eybiam.·_-_ -~ 4". . . 

--....,...----. ------------'--------------- . ., 1 ~ '+ * . . . -
HAMMER: l Elev. -~.·. "" --~- - -- · . Datum ------
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We•ght .. _ _ -. . ---- . . 
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BORING NO, Sheet No. of ---

PROJEcT KILl DRIVE WIDENING Drill..- .N.L.IJM A~?06.,1N0; 0.,. ~e~. S, 1'114-
. Makah · . · .. I~AKll OSi't t?o· ·or11":A· . · . LOCATION a Valley .• Wa~anae, Oahu, Hawa~~ Field Pertv- . , · n '" , '' .1._, ... _, .. , .. · · · · · -" ~~ef\( weu .. e) . . . . . A..··· 

. . . . Tvpe of Borin; n\J J·"tO D.i.am. · ·• .. · . 

... . . . '2.!71' '+ .. * . -
HAMMER: . Elev; · ·· ·. · · · - .. · • . . . ·Detum ....-..;.......,----......-

. . ·140" ··. Drill Bit .~:=n:Jc;,~~- 1'7fe 
Werght · · · ·· 1-. ···· 

Drop ~~0''. _: · Water Level~· ()~~4--:--..;...+--. 
Time. 

SAMPLER: · ·z•' 5TANt7A"t:' ~fl~i -r ?fODN. . ~-,--~---4--
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DESCRI_PTION -~ 
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E?.t...E::.'/.~ 'lGi'± -~ ~o~ 
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TABL~ I~ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION· 

GRAIN-SIZE ANAlYSIS 
(% Passing) 

Sieve 
1" 
1/2 11 

. 

i/4 
1110' 
1120 
1140 ' 
11100 
i/200 

ATTERBERG LI,HlTS 
Air Dried or Natural 
Liquid Limi.t 
Plastic Limit 
Plasticity !,Ode* 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcha~ge~51 P.S,F.) 
Molding Moisture, % 
Molding Dry Densi.ty, P.C.F. 
Swell upon .saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY REL.ATIONS OF SOILS 
·. (AASHO T-180-73I, Method_) 
Dry to Wet or Wet to Dry 
Max. ·Dry Density (P. C. F.) 
Optimum Moisture (%) · 

REMARKS: 

Date ~-lo-15 By (?· 

1' 

-~ v. R.~~c..c:.. . 
eQo~"" · 
cA..t::>,'f 
v,q£-t-1'-l 0 · 

H ~::riJk'f\L-
'?)~ 
'2.£ 
\~ 

~~Q\ \.A!;::6 
\-J'\ 'E.-0 I V. !'<'\ 

t-1\W \U\'1\ 

C..L. 

'2 I~ 1:: -
to~~ 

. \.0 

:J:2.0 

c. 
G:>'-:\' 

6k¢WN 
51\..\'( vi.A"f 
Wj(;()M~ 
0Re.\JB\... 

N t>--'\!).QAI_ 

S->1 -,o 
1.1 

t-A £;0.- Qu' CK. 
\v\E£.l\1)l'(\ -

... 

HIGI-\ 

MI...\ -CL-\ 

I _ ___;I __ ..,.. 
9 Cf5i!Y\). E. 

· ·\o'~\\.:S · \ s'- ,~,p.s · 
Ut\QR ('5.0::lS."f 6L:&6Z 
OQ.bC..N \ v e, 'N 1-\ 1\E 

'S;iL'"f 'N/TMC..i:?. St>-NO 
_ 01= F-!f2e&z .. tilGI'<.c>-'1'8-\.-.. 

\0<? 
flO;l\-
S0 1.. 
4-o.!J 
'l'L. ~2 
\ '2. • ( 
1.0 
s.s 

M C\ '\I,), Q C\ L. 
qo 
_5\_ 

-·:?r 

Q~,·C,'< 
MW."SLJ0'r\:f. 

5\...IG}:IT 

.M\..c\ ~,r. ~,V\ 

~;~T~:R~~T~R:l~S~~A;:!~IE~R~·~ 
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TABLE I~ -SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION. 

GRAIN-SIZE ANALYSIS 
. (% Passing) 

Sieve 
1" 
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 SOli. CLASSIFICATION 

APPARENT SPECIFIC .GRAVITY 

CBR TEST 
(Sutcharge~Sl P.S~F.) 

. Molding Moistur·e, % 
Molding Dry Density, P.C.F • 
Swell upon saturation, % 
CBR at · 0 •. 1." Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(MSHd' T..,.l80-73l, Method_) 
Dry to Wet or Wet to Dry ··· 
Max. Dry Density (P.C.F.) 
Opti~um Moisture (%) 

REMARKS: 

.Date· 11. ·CP·\.S By fl:rj , 

4 

0\ARf~ 
·e>ko'Ni'\ 

. ~11.-\'1 C...LA'i 

. 'N!iR:t::..c.~<:;. . 
t>~ ?P-t-~0 

.N~:T\.JRt'\-L 

.. '4"? 
I]_(, 

1.1 

~ 
A 

1'.,.'?.0 
f3'R..6~N 
CLC.'f~-'/ C;;l.-\ 
Wj"\RC.t:.;.S 
Of '::-P..NO 

N~:TUQf'l,-

42 
'2-f!.J 
'S· 

M~OI\JJ'!\ . £lOW +'\~D. 
\V'.SD I.UIV\ \-110-0\ \'.A.\'1\ 
0.~0. ~'.1.1(;,}:\ . .Jv\£\7.- ~\\(?\-\ 

I'll\..- c.-L. \'A.L 

'21.:1 

'·.·.·:·~--

A 
'l'. '0.$,. 

R.E.'DPI 'SU -
. BQ. 0'1-tN. c..t.A"/ 
Wl~r,.of 
l)E.LOM~. B~ 

\--\b-J0l<t:\L. 
so 
'lf.o 
'24 

ME-0. -GU!G.K. 
\...\ \&\..\ 

M E,Q. - HIC::t\ 

C.L -CI-\ 

WALTER LUM ASSOCIATES,.INC.I 
CIVIL, STRUCTURAL, SOILS ENGINEE~S 
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TABLE I C - SUMMARY 0~ LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
U4 
1110 
1120 
1140 
11100 
11200 

. . ATTERBERG LIMITS 
Air Dried or Natural 
Liquid Limit 
Plastic L:i.mit 
Plasticity Index 

Dilatancy. 
Toughness 
Dry Strength 

UNIFIED SOil,. CLASSifiCATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Sutcharge..:..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,.,.731, Method_) . 
Dry to Wet or Wet to Dry 
Max. Dry Density (p.C;F,) 
Opt!Jitu.m Moisture (%) 

. REMARKS: . 

Date '2-'o-15 By ~ .. 

\0 
c 

4'-s.0' 
f:tRC>'NI'\ 
C.u.....:p;.'i ~1\...\ 
.1/:li~~O'f 
· <:,p.N}?, 0.;<~:>,"8,.; 

-~~\, 

t\/)..\_U~P-.\-

4q 
'7S 
14 

MSO.--GU10( 
\-A ~1).- ~ l\0\,\! 
~.l\0}-IL_ 

'""· '-" 

\ .. 

10 
0 tfut~~) 

(o'-\.f:> IH 

e~..o'NN 

~ w..:.wrE
SII.-1'! St>.NP 
'N}W<i...e.~..,..o 

. \QQ. 
~\.-T 

J'?/l. 
~>'2 .:J 
L\-S. 1 
'!.!o.'l ,-,.o 

!1.0 . 

(~·:t} .. ~·) ,. ''·· 

'.-. 

$to\Rfi\C.~ 
BRO\NN 

~ILTY ?AND 
WIC::>RP..'::J,;.L- ~ 
C\..D.:..j Po~E,TS 

:J12.'?; 
i?'l. 0 

\S>.:j 
·lo, 1 

fc'=:··'? 
(Po.'? 
.~)\ . ., 
4<o.& 

l'\ t\ l' LJ R.C>. L 
!?'2 
3o 
'L'l. 

t!\t::.OI UN\ 
Jv\~\7\ UIV'i 
N\ t..O\ l) IV\ 

?!::1 

1~/\ 
\0~:~ 

r- ·7. 
.'71 :? 

~.o 

WALTE.R LUM ASSOCIATES, INC. I 
. CIVIL, STRUCTURAl, SOilS E_NGINEERS 
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TABLE 1_2_ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW ·SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
114 
/110 
1120 
/)40 
/1100 
/1200 

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

Oilatancy 
Touglmess 
Pry Strength 

UNIFIED SOIL C_LASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(SurC:hatge-51 P, s. F.) 

·Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation,. % 
CBR at 0.1" Penetration 

MO£STURE-DENSITY RELATIONS OF SOILS 
(MSHO T-180-731;, Method ____ ) 
Dry to Wet or Wet to Bry 
Max. pry Density (P._C.F.) 
Optimum Moisture (%) 

REMARKS: 

Date '2. ~ tc ~ \ S By 

14 
~ 

4'- 0,?/ T 

t-1\0iTI..€;0 _ 
~0\f'.IH 

c:.,t..A'I e't -?Al-II? 
- 'NIW'R..f.,'-t"G.I... B 

oe.CON\f'; ((.OtX.. 

100 
~·4 
T1L1. 
r-os. & 
H?..l 
s~.o · 
41-J 

- 4'\: \ 

-?~ 

\_1 
E. 

O.t>.RIL . 
'OetO'NN 
t;Lo.'! . '1'-l \"fl). 
'Qrc£0!-1\9. ~Of.'<_ 

N~It.J~AL-

01 
. ,,., 
2.1 

l'-/1'f.O.·~AO\"-l 
'r-I\0P 

\.\I G ~\ 

(..\..\ 

WALTER LUM ASSOCIATES, INC., 
CIVIL,. STRUCTURAL; SOII,S ENGINEERS 
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PLASTICITY CHART 

PROJECT: '1<1 '-' DRI'·H::.:. Y-1\0S.N\\--\(:-:-

LOCATION ' M4-_I<:.C,..,\..\ 10 \JC:-1.-LTE..'/ ' V'-JA I C..t-4 f::.;'€. I 0~\J u! . L\ t::-.w. A\\ 

90 
- .. ··-- --. 

-- -. 

eo 

70 

60 

50 

40 

30 

20 

10 

--- --
---·· v "A' LINE 

'y 

-~ 
v 

' 

v ,, CH 

·/ V· 
.. ---- --

·- 1ln~- / 
- ·-·-· \oece \til.} 

CL / -- . --- --

~ 
... - - -· -· ·- ---- - . 

. · 1~ 

'/ • \\ So Rft'-.G€.. I 

4S ~Rft--C.'t;.. >-'. \ SVR ~/ \OC. MH 8 OH 
4A 

--- / 
·cc~ML z ML 

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

LIQUID LIMIT 

DATE '7. -lc-1S BY · rbf. 

:(· 

WALTER LUM ASSOCIATES, INC. I 
. Cl\lll, ST~UCTURAL, sOilS ENGINEE-RS 
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GRAIN-SIZE ANALYSIS CURVE 

' 
PROJECT= _ J<l u-- l?R\'\It:.. '1'-l\~BN\NG> 

LOCATION:·· ·'1-A t:>..k~\.!..'P. \1~'--\....S>I_, we..' t:::...N b.. E., o~u (t, 1.4!>.\NA-11' 

100 

' 

' 

90 I 

i 
80 

I 

70 
i. 

60 

.50 

40 I 
• I 

·30 

20 

10 

0 
1000 

DATE 

: 

COBBLE 

1. -lP -1S 

. U.S. STANDARD SIEVE SIZE 
If··· .·-11 .II 3' 1:~- r· II 

1/2 4 10 20 40 

k :I!' 
'II. I \'1\ ! 

II· . II , ~I. II 
I 

'! .'J II 1:11 
I 

II 1\: 'I: J 

·H 
:~1 J 

II _I l \ R ·I 
II · ! : .· \. ; l . I . 

I 
'! ;\.: .\I 

l .l\ ~ I \( .. I 
I 

I . '!1. I+ !I ·\ •:1 

. ~~ li 1\ . H \ '! 
I 0C II 

l 
"''' 

I( s l>,~tl D v \ I' .. : 

I I 

I i·.: ! " ·• 
!j ,, N 
i! I I ! 

II II 
100 10 1,0 

GRAIN SIZE IN . MILLIMETERS 

GRAVEL SAND 

COARSE l ·FINE COARSEf MEDI!JM J 
BY '01 

100 200 

! 

I : 

}i 
. I :I 

,r 
IIi 

1 r 
It 

0 -~ bE- . tl 
., 

J 

"' "-..; 
~ 

r-- :--~ 

0.1 

FINE 

e 

! :1:. 
i 

.I 

! 

.. 
I 

I 
I 

: 

: 

i 

'. 

: 

0.01 . 0.001 

., 

SiLT OR CLAY 
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10-4,0 

(/) 
11. 

0 
<( 
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CBR TEST 

PROJEC"t' K I 1_ \ OR.\ '\J 'E- v--1 \QS~-l \ N& 

LOCATION' t--1\t>..~<::..t.\-\ll- \1~'-'-TC..'I 
1 

'NP.\~N.£:i..~, o~uq , ~~ c-.\f'.Jl:\\1 

SAMPLE NO= . I s.v.Rf"ts;c.e 

SAMPLE DESCRIPTION= :e,g:qY'l"" C.'-b\-f w(t;.t:>-t40 · 

\000 -- . . . . .. 

t\00 - -- .. .. 

.toO 

"ttO 

~ 

' FUi 

~ 
tfOC> ...;..-

~ 
....-

/ R ® C .1..'' f~ 

OJP 

~ R.~ :u'' PE.t JETRA not-.\-.: 
-,,.,.. _/ 

~ -- - -. --· . v - . 

W»~ 
0 OJ 0.2 Q3 

PENETRATION (INCHES) 

TEST RESULTSa 
MO~DING MOISTURE, %. 'Z.l.l 
MOlDING DRY D~NSITY, P.C.F. \O&.t\ 
CBR.@ 0.1

11 
PENETRATION _ _ _1f!:J.O 

DA'IS WAKE-D ---- - 1:· 

DATE: J-I\•1S BY k.'i._ 

DATE \- \~.J.Q_ BY . t;lJ. 

~ 
L;--- --

'.16\RA !OtJ~~ 

~1\o:: 1..?~;.0 

' 0.4 

.i' 

-- --

~ 

+1{5:.1.3.1 
. -· . . 

0.5. 

CEIR PENETRATION DATA 

PEN:ETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 
- -

0. 025 too 50 
0.05 0 'lliO 1111 
0 .. 0 7 5 5&-J ItO~ 
().I 0 0 100 ~~ 
0.1 2 15. . ~to f.10 --

0._15 ()' C\00 Y.>O 
0;1 7 8 llttO '?'--.0 
0.2 00 1040 ~1 
0.215 0 . \\50 ~~~-
0.3 00 l'l.45 415 

--··· 

1~5C 4W1 0.38 0 

().40'0 lt.\40 4-60
1 

0.45 0 loic ~01 
0.5 00 IU.IC .5~1 L__ _ ______:_ 

AGGREGATE '/4-'' Mti-..JU$ 

HAMMER WEIGHT 10 t.e~. 
HAMMER DROP I~ UJ-6. 
No. OF BLOWS ~/kA'lEP\ 
No. OF LAYERS___;o=-·--

WALTER LUM ASSOCIATES, INC, I 
CIVIL, STRUCTURAL. SOILS ENGINEERS 
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·,! ;- - .· 

10-4,0 

u; 
Q. 

0 
<t 
0 
..J 

CBR Tt:ST 

PROJECT 1 . \<( \ I_\ 'DR I\) £.. 'N I Q (.N \ 'N G 

LOCATIONr··· IV\P-IL~Ul:\.VP-U-~'1, 'Nt>.\ll-N~E. I 0~}-\U,, ~P.Wl!-,1\' . . . . 

SAMPLE NO= · .f SV\Rf~(E: 
SAMPLE DESCRIPTION: . '~O'Nl'\ SIL-T'/ CL~?j 'N/IRAC-'65. Ot= St>.NO 

~ -- ·-- ... .:...· ... 

M;..t . 

4D' 

'U¥"l . ·-

/ '· 

/ '!tiJ ... ---- <"' . ·-

~ I 
~@ b.'L'.P! 

flFI'. ' v 
'l/Y'_ 

/ 150 I. 

) 
._ C,l:>F (li} -o .r ~· f.IE:;..tlKAl ·10kl, 

IDO v 
J 50 v 

.. 

0 0.1 0.? a3 

PENETRATION (INCHES) 

TEST RESULTS• 

MOLDING MOISTURE, %. 17.. 1... 1 

MOLDING DRY DENSITY, P.C.F. \04.fJ 
. CBR @ o.J'' PENETRATION 14.~ 
DA'i~ - $0AKoD· -- . 4 

DATE 

DATE 

1-tl-15 aY L:i 

b·J1> -15 .. BY ~1.1. ___ . 
.-.--·-· ..... --. . ·- .. 

/ 
v 

·-· 

~tJe.:n:~ i6.1l0kl 

~I. 
7 10- I~.:J 

0.4 

CBR PENETRATION DATA 
. .. 

/ 
PENE.TRATION LOAD LOAO 

(INCHES) (LBSJ (PSI). 

6. 025 100 ~~ 
o,o5 0 Z.JO 10 
0 .. ~ 75 ~25 10~ 
0.100 4~5 14& . ·-· ----

··--
0.1 2 5 5?0 1"11 
0.15 0 ' &/lJJ -'l.Ol 

wfts-ol 
rr ·' 

0.1 7 5 100 'l~~l 
'2511 

.. 

. 0.5. 

0.200 110 
0.2 50 ?.i10 .ll'lO 
·o.soo C\U "iJ[c 
0.18 0 IOeo 2F...:{) 

.. -- .. 

0_.400 . IIllO ~,~, 

0.45 0 I 'laO 400 
0.!5 00 l'lJO 4'2~ 

AGGREGATE y~, Mlt-.!U~ 
HAMMER WEIGHT 10 Le:6, 
HA_MMER DROP 1'2> lt.J~ 

No. OF BLOWS . !YP/t,A::f~ ~ 
No. O_F L,.AYF;RS 5 

WALTER LUM ASSOCIATES, INC., 
CIVIl, STRUCTURAl, SOilS ENGINEERS 



CBR TEST 

e PROJECT• kJ U PR \ "1 E: 'v'-1 I OSN \ NG 
.:· . 

LOCATION•. Mf::,.'{(,A\.-\f?':: Vt>.\....US'f·. I Wt:>. I ~N D-.S I OC>-L\ \.:.1' . ~AWl::>,.\\. 

SAMPLE NO: I I suRr-p_c,~ 

·sAMPLE DESCRIPTION• · e12.o~N ~'"'I'I St\No v--~10~F'\Ia. § Glb\J f/0(,\<.t-TS 

100 - ' ... -
-----·-- .. v 

.. 
·--- v . -

.. / 
-·- -v 

/ ... v ... ---·· -. 

~~ ;> ·(i!) . c rt_'p~ JE-TR~ .lOW-=-! (j{5.q,!1 
.... ... 

qo 

f)O 

10 

tpO 

CBR PENETRATION DATA 

PENETRATION . LOAD LOAD 

(INCHES) . (LBSJ (PSI) 

o: 025 14 E> 
. 0.05 0 4-l 14 i 

0.0 715 &1 1.1... I 

0.1 0 0 tll ~o· 
0.1 2 15 Ill ~1 
0.15 0 1~1 44 ..... 

iii .. 0.1 7 6 lbf; 5~ I --· - .. 

I 
... -

a. e 1: 5b 
0.2 00 119J 54 
0.215 0 • 'l(){p. fA 

I 

/hi 
---· 

. ~-· 
'·'" pe, JE..TRP. lno~-= 

I " 
-- ---- -

v .. 

<t 
0 
...J .w 

w 

'lO 

I .... -- .. .. -····-· 

lZ 
... 10 

0 0.1 0.2 0.3 

PENETRATION (INCHES) 

TEST RESUL.TS a 

MOLDING MOISTURE, 0/o. . _ l_f>.fl-_ .... 
MOLDING DRY DENSITY, P.C.F. _ JOe>;1:> .. 

. CBR@ 0.1 11 PJ;NETRATION . 3:(). 

--:e DA'I5 . 'OOAKE-D 1: ;_: 

DATE 1-ll-15 BY l.,...'j. ·· 
·.( 

I 
.-' 

DATE 1--1~-15 BY "1-l. 

10-4,0 

--- -
--· --

_'!>
01to = ~.o 

.. 

0.4 0.5 

.. 

0.300 lllffL 1.} 
o.a& o ll.';b 1CJ 
0.400 'l-54 f>5 
0.45 0 'l.1'l.. q, 
0.15 00 'LtlO tl1 

. 

AGGREG4TE ?/~' MlklUS 

HAMMER WEIGHT 10 L~, 
HAMMER DROP I~ H.1~, 
.No. OF BLOWS oU.fGA'ie.F. 
No. OF LAYERS. 5 

'------:--

WALTER LUM ASSOCI_ATES, INC:., 
t-1\iil, STRUCTURAL, SOilS ENGINEERS 
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LU1lTATION'S 

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

regular. The boring logs indicate the apprmd~te subsurface soil 

conditions encountered only at the drill holes where.the borings w~re 

made at the times des:j.gnated on the logs and may not represent conditions 

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

may change with t;he passage 0f time and construction methods or improv~

mentsat the site. 

During construction, shol!:ld subsurface conditions much different·. from 

those in the borings be .observed., encountered, or otherwise i.ndicated, 

we should be advised immediately to review or teconsiqer our recommen.:... 

da.J;:ions in light of the new developments. 

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

· ·report and the start of work at the site, or if conditions have ch<mged 

due to natural .. causes, plan· changes; 0r construction op~ra.tions a.t 0r 

adjacent to · the site, it is recommend eel th(lt this report. be reviewed to 

detetmirte tl:le applicability of the recommendations considering the time 

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

engineering. 

Our ptofessio!l.ai services were perfotn1ed, 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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