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WALTER LUM 

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

EDWARD WATANABE 
EZRA KOIKE 

WALLACE WAKAHIRO 
. 3030 WAIALAE AVE., HONOLULU, HAWAII 96816 • TEL~ 737·7931 

COMMtrNt'fY PLANNING, INC. 
700 Bishop Street, Suite 608 
Honolulu, Hawaii 96813 

· Gentlemen: 

Subject: Maili AGcess Road 
·Farrington Highway to Belt Road 
Soil. E~ploration Report 
(for roadway design purposes) 
Maili, Waianae, Oahu, Hawaii 
TaxHap Key: 8-7-10: 2 & Por. 3 

February 20, 1973 

Transmitted herewith is our soil exploration report for roadway design 
purposes for the Maiii Access Road - Fard,.:r;tgton Highway to Belt Road at 
Maili, Waianae, Oahu, Hawaii. · . 

The report includes a Boring Location Sketch, bori!lg logs, laboratory 
test results, recommendations and limitations. 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC. 

By·~.~· 

JWS/EK:rmf 
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MAILI ACCESS ROAD """ FARRINGTON HIGHWAY TO BELT.ROAD 
SQLL ~XPLORATION REPORT 

MAIL!, WAIANAE, OAHU, HAHAII 
TAX MAP KEY: 8--7-10: 2 & POR. 3 

SCOPE OF EXPLORATION 

The purpose of this exploration was to de.tettnine general soil conditio~s 

for design of·· the proposed Maili Access Road - Farrington Highway to 

Belt Road at Maili, Waianae, Oahu, Hawaii. 

This.report includes field explor~tion, laboratory test results, design 

recommendatioils and limitations. 

FIELD EXPLORATI_QN A®. LA,BOMTOR.:Y' 'f:ESTS 

Eleven borings we~e made along the alignment of the proposed roadway. 

The approximate boring locations are shown on the. Boring Location Sketch. · 

Borings were made with 3 and 4--in. diameter augers using finger type bits. 

Soil samples were recovered with 2-in. o.d. thin-wall tube and 2-in •. 

standard split spoon samplers. Rock samples were recovered with a "BX" 

double tube core barrel with carbide and dia~ond coring bits. 

Laboratory tests included: natural water content, unconfined compression, 

le1boratory vane shear, Atterberg limit, grain-size analysis, AASHO T-180-57 

density, CBR and expansion .• 



e SOIL GLASSIFIGbTION SYSTEM 

Soil samples were visually observed and subjected to appropriate tests 

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

the soil desGriptions given on the boring logs are generally made in 

accordaJJ.ce with the ''Uni:Eied Soil Glassif:i.cation System~" 

GENERAL SITE CONDITIONS 

The site for the proposed access road is located on t.he north side of 

Puu 0 Hulu Kai Ridge from Farrington Highway to the end of Kaukama Road. · · 

The access road is parallel and south of Heleuma Street for a distance 

of abol,lt 2,000 ft; then extends in an easterly direction towards 

Kaukama Road for a d:i,stance of about 3,600 ft. 

e 
The side slopes of the hillside south of Heleuma Street: vary from about 

20 to 50% down towards the north w:i.th steeper slopes in localized areas. 

Rock outcrops were noticed between Boring Nos. 2 and 3. 

The remainder of the roadway towards taukama Road (eg$t direction) is 

flatter with slopes varying from little to about 1-5%. 

A concrete lined drainage ditch C'l-nd bank is located on the lower side 
• 

(north side) of the proposed roadway. 

The area is heavily overgrown with brush and trees. Some rubbish 

piles were noted in the area from Farrington Highway to Boring No. 4. 

e 
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INTERI'E.ETA':i:ION OF SOIL CONlHTIQNS 

From the field exploration and laboratory test results, the soils along 

·the proposed access road may be generally approximated as follows: 

From Farr_i-qg:t0 n Highway to about Sta .. 2l+QO O~oring Nos. ·1 t;hr~ 4) 

A surface l(lyer about 2 to 12 ft thick of stiff brown clay · 

(CH soils) with cobbles and bo:uldE:!rs underlain with lava 

rock and clinker layers to about 21 ft, the depth drilled 

:i,.n Boring Nos. 3 and 4. Lava rock is exposed on the cross 

slopes between Sta. 7+00 to Sta. 11+00 • 

. From about St;a_. 21+00 tQ St(l. 30+00 (Boring Nos. 5 and 6) 

A surface layer about 1 to 3 ft or more thick of stiff 

brown clay (CH soils) underlain with coral to about 8 ft. 

Below this was lava rock to .a,bout 16 ft., the depths 

drilled. 

From abo1,1t; Sta. 30+00 to Sta. 56+00 (:&oring Nos. 7 thru 11) 

A surface .layer about 1 to 3 ft of st:i,.ff brown clay 

uil,derlain with coral and sand to about 8 to 13 ft. 

Below this was decomposed rock to about 15 ft, the 

depth drille<i :t-Il. Boririg Nos. 7 and 8. 

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

Variations to the above soil conditions are to b.e e2epected .in localized 

areas. For more detailed descriptions of soils encountered in the borip.gs, 

refer to_the boring logs. 

... ~ -



DISCUSSION Al.'!D R.ECQMMENDATIONS e The proposed plan is to construct an access road from Fatringtori. Highway 

to Kaukama Road in Maili, a distance of about 5,600 .ft. 

The first 600± ft of roadway starting from Farrington Highway will involve 

cuts and fills generally less than 10 ft. Sta. 7+00 to St~. 24+00 will 

involve cuts of about 10 to 30 ft ot more. The rest of the roadway 

towards Kaukama Road from Sta. 24+00 to St~· 56+00 appears to be in 

shallow cuts and fills (less than 10ft). 

In general, sl),rface soils tested in t}1e laboratory inq:icated expansion 

properties more than 10% and CBR values around 2. 

A concrete lined ditch is located along the top ()f a clayey bank along 

- the left or lower side of the roadway from about Sta. 9+50 to·Sta. 20+00. 

Site Grading 

The on.,-s:i,.te "CH" clays are expansive. Cuts and fills should 

be kept as low and flat as practicable. 

·I, 

·To minimi.ze expansion, fills should be constructed on the wet 

side of optimum. 

Tl1e on-site clay (CH soils) should general,ly be placed in fills 

away from t11e face of slopes. on:...site coral and decomposed rock 

or select borrow soils imported to the site should be used to 

construct the outer portion~;; of the slopes a:o.d, if practicable, 

the upper 2 to 3 ft of fills for the ro~dway •. If boulders are 

-·· to be used to construct fills, they should generally be placed 

at the toe of slopes. 

- 4 -
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Grading t..rork should be done as required by the Revised 

Ordinances of Honolulu, 1969 As Amended and as recommended 

below: 

1. . The area should be cleared and grubbed. 

Surface vegetation and miscellaneous debris 

should be cleared arid removed p:tio:t' to site 

filling. 

2. Topsoil and stockpiled soils should be 

stripped to stiff natural g:rout~d before 

placement of £i1J..s. Loose surface soils 

at finish grades should be scarified and 

recompacted. 

3. Localized soft pockets and pockets of 

unsuitable material encountered during 

site preparation should be excavated and 

replac;ed with select material compacted 

in thin lifts. 

4. Hard surfaces of existing hat!_l toads should 

be scarified down to stiff soils and recom..., 

pacted to match the·density of the surroundip.g 

soil. 

5. Where fills are proposed on sideQ.il_l areas, 

gullies and in drainage and irrigation ditches, 

- 5 -
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loose material at the bottom and sides should · 

be stripped down to stiff natural ground before 

the placement of fills. ·New fills should be 

keyed into the stiff natural ground. 

6. Thin sidehill fills (sli,vet fills) on sloping· 

~teas should be avoided. 

7. Trenches should be cut and subdrains installed 

along the bottom of natural drainageways or 

d:i.p$ before the placement of fills. The loGations 

.of subdrains should be determine4 in tl;le field 

after clearing and grubbing. 

8. Fills should be constructed in approxi,i:nately 

level layers starting at the lower end and. 

wo-rkin,g 1.,1pward. Where fills are made on 

sloping areas steeper than about 5 horizQntal 

to 1 vertical, the ground at tl;le toe of the · '­

fill should be bericbed to a generally level 

condition. As the fill is. brought upl> it 

should continually be keyed into stiff natural 

ground by cutt~~g steps into the slopes and 

col)ipacting the fill into these steps • 

- .6 -:-
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9. Boulders and the more granular on,...site materials 

should be used for the construction of the toes 

of slopes. Before placing any boulders, .the 

subgrade should be stripped to stif~ natural 

grou11d and shaped to drain. A layer of filter 

material should be placed on the subgrade and 

the boulders placed on the filter layer. The 

void spaces between bou:lder:s should be filled 

preferably with granular .ma.terial. 'A J:>lanket 

of filter material should be placed against the 

boulders before earth fills are placed against 

the boulders. See the attached sketch, Figure 2. 

10. Fills should be l~id in 6-in. compacted layers 

to 90% of the maximum density determined by the 

AASHO T-180-57 test method. 

11. Provisions should be included to drain the site 

during and after filling operations •. 

Slopes 

Where plastic clays, "CH", are encountered at the site, slope 

ratios generally about 3 horizontal t;:o 1 vertical or flatter 

should be u.sed for slopes less than 8 ft in height. Buttress 

fills or slope lining or a revetment should be used for slope 

cuts greater than 8 ft in height. 

- 7 ..,. 
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In silty or gtari.ulCl.r soils, cut and fill slopes of 2 

hori?ontal to 1 vertical or flatter may be used. 

·;~f slope .heights (toe to top) of greater than 15 ft are 

considered, 8-ft-wicle benches should be placed at about 

mid height or height intervals of about 15. ft. 

The surface of fill slopes should be compacted 1.vith a 

sheepsfoot roller or by cat-tracking. 

Slope planting is recommended on cut and fill slopes to 

minimi?e erosion. 

Slope adjustments or other precautions may be necess(lry :i.f 

seepage zones, expansive soil pockets or soft spots are 

encountered in locali?ed a;teas. 

Sta. Oj-:QO to St.q,. 7+00 (Boring Nos. 1 and 2) 

The borings indicated a shallow surface layer of c;:.l.3.y 

and boulders underlain by coral and lava rock to depths 

of 10 ft or more. 

Preliminary sketches indicate cuts and fills from little 

to about 5 ft. 

- 8 -
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Slope ratios of 3 horizontal to 1 vertical may be used for 

the surface soil layers. 

Sta. 7+00 t:o St?. ll.+OO (B~t;"-.:vee~ B.OJ:ing Nos. 2 and 3) 

V:j.sual obsetv?tio!lS at the site in,dicate lava rock is exposed 

on the uphill side of the proposed roadway in this area. 

In general, the slope is. composed of alternating layers of 

J_ava rock and clinker. 

For low cuts (less than about 15 ft in height) in rock that 

is fairly continuous, slopes of 3/4 horizontal to 1 vertical 

m,ay be used. 

For slopes higher than 15 ft, 3/4 horizontal t:o l vertical 

cut slopes in rock with 8'-ft wide benches at height inter-:-. 

vals of 15 ft are recommended. 

Adjustments may have to be made where defects in the rock 

formations are encountered during the progress of work. 

Clinker deposits may require grouting or facing with 

grouted rip rap~ Lava tupes and voids may require backfilling 

and grouting. 

Some blasting will .be required for the excavation. The 

excavation and blasting should be done with care because 

of the close proximity of the e:X:i$ting houses above 

Heleuma Street. 

- 9 -
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Community Planning, Inc. and the soil engineer should be 

included ·in the Contractor's g~neral liability insurance 

to save Community Planning, Inc. and consult,ants harmless · 

in case a claim should arise from the construction and/o:t 

blasting operations. 

Sta. ll+QO to St.a. 21+00 (Between Boring N_os. •. 3 a.nd 4) 

The borings indicated a 12-ft thick layer of cla:y (CH soil) 

mixed with.cobbles and boulders over lava rock formations. 

Cuts of about 15 to 25 ft are bedng considered .• 

Slope ratios of 3 horizontal to 1 vertical or flatter maY 

be used.:for "CH" clays (adobe) for slope cuts less than 

8 ft. 

Where the adobe is thicker than 8 ft and rock is not within 

practical limits of the e~cavation, the clay slopes should 

be removed and rep:l,.('lcedwith a buttress fill or revetme~t. 

Near Sta. 11+00, a 2 to 1 slope cuemay daylight or remove 

the adobe clay and expose the underlying rock. Wherever 

practicable, this.should be done. 

fhe base of the buttress fill shouid extend thrti the 1'CH" 

clay down to decomposed rock or lava formations. The 

buttress fill may be made of select soils compacted in 

place at 2 to 1 slopes or it may be made of bou:J_der-concrete 

revetment. See Figure 3. 

- 10 -



e Stc;. 21+00 to Sta • .56+00 (Boring No. 5 tqEnd of Prqject) 

The hot~ngs indicated a 1 to3-ft thick layer of clay (CH soil) 

over co:ta:L and decomposed rock. 

Cuts and fills from little to about 10 ft are being considered. 

Slope ratios of 3 horizontal to 1 vertical may be used for the 

surface "CH'1 clay soil layers and 2 to 1 slopes for the lower 

decomposed coral. 

Line.d._ D:j.tch at Top of Ba~k 

Between Sta. 9+50 to 20+00; a concrete lined ditch was noted 

near the top of the clayey (adobe) bank along the left side of 

- the roadway. 

. . 

The left side of the road will run alongside the lined-ditch. 

It ~ppears that the existing c,lay slope is eroding an<i sloughing. 

The concrete d:itch in places is \indercut and damaged. Failure 

of the ditch will undermine and soften the road base. To 

minimize the softening of the road base along the left edge of 

pavement., a sub-wall of select material and subdrain is 

recommended belowthe left edge of the roadway. See Figure 3. -

The instal.lation_ of the storm drain line on the left side of 

th~ roadway away from the toe of the slope is recoinmended. 

e 

- 11 -
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Roadway ;E>ave111ent Section 

In genera,l, for ]_ight automobile traffic aJid on the basis that 

the_subgtad~ is drained, the pavement thickrle$s for the proposed 

roadway may be as follows: 

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

2. 

3. 

Base course 6-in. base course. 

Subbase <;:ourse - 24-in. select borrow on clayey 

sub grade. 

0 to 4-in. on coral or rock 

subgrade. 

Provisions. §ihould be made in the contract documents to allow 

for local adjustments regarding select borrow ~ubbase and 

borrow requirements in the field in accordance witli the 

design sta~dards of the City and County of ~dnolulu. In 

fill areas, the use of select soils witi:J.i.n the top 2 to 

3 ft of the subgrade may reduce the thickness or eliminate 

the need for the select borrow subbase or borrow courses.· 

The subgrade should be comp~cted and shaped to drain. To 

avoid the pending of water and softening of the subgrade at 

low points/ weep holes should be placed ~t s~b~rade levels 

thru the walls of the catch basins which are placed in these 

low areas.· 

- 12 -



e Unforeseen Conditions 

Unforeseen or undetected conditions such as soft spots, 

existing utility trenches, voids or cavities, expansive • 

soil pockets .or seepage water may occu1;: in localized 

areas and will have to be adjusted a_11d corrected in the 

. field as they are detected. 

\: 
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BORING. LQ_GS 

The stratification lines shown on each of the bo~:t,n~ logs represent 
the approximate boundary between soil types and the transition may 
be gradual. 

Symbols 

Symbols used generally a:te in accordance with the Unified Soil 
Classification System. 

Where a pare"rithesis "(MH)" is used, the soil sample was classified 
by visual observation of the sample. recovered. 

Where no parenthesis "MH'1 is used, the soil sample was class:l,fied · 
from eithe:r the Atterbe:tg limit or sieve analysis .test results •. 
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WALTER LUM ASSOCIATES, INC. ·~ 303.0 WAIALAE AVENUE • HQNOLULU. HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO. \ Sheet ~o. of 
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WALTER LUM ASSOCIATES, INC. IJ 3030 WAIALAE AVENUE • H.ONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
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WALTER LUM ASSOCIATES, INC. I 303.0 WAIAlAE AVENUE • HONOLUlU, HAWAII 96816 • PHONE 737'7931 

Boring Log . . ·· · 3 
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WAL TIER LUM ASSOCIATES, INC. ~ 
~ 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO.· 4 _ Sheet No. Of 

PROJECT MAILI ACCESS ROAD Driller W.LUMA~?Ov.,lNC.. Date ··.oeu.ll-14,1~11 

LOCATION Farrington Highway to Belt Road Field Party •. ?E;fO, LAl , Mt>..I<.AuL-A.. 

Mai;Li' Waianae: Oahu' Hawaii Type vi Boring f\OIAK.I (c?~~gtz..e) Oiam. __ ...;:?;_'_' -----
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WALTER LUM ASSOCIATES, INC. . I 30.30. WAIA~AE AVEN-UE • HONOLULU. HAWAII 96BI6 • PHON>E 737-7931 

Boring Log _ s . 
BORING NO. :: · Sheet No.· of 

PROJECT MAILI ACGE:SS ROAD . W.LUM f;..&.;c.oc,. Il-JG. -- JA .-.-: !t J..,..ci.,..,1-,.-----
Droller 1 • · -Date "· f-'IN ° o I I ;./ 
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0 
'00" ·-· water Level~nw!? 1 I j '- ·-- -- -~-

rop · · ·· ~--- ·- Time --- --

SAMPLER: ~.':_STANV'.A~t7 SfLIT -sroPN~ oatej:~~;1·~ -~~~----~~~~~-L----

c 
0 
·~ ... 

"'0 ; 
-~- ·;;; 

~ ]'d 
trt 

I 

DESCRIPTION 

...., 
~­
~ 
[i 

e-~:.t:-v. ~ 14-' t ~ "* o~ 
<?1'1r::f-, I?~Oy..~N, (,I.,A'"/ '''~" -

. IKAC.t<? Of' ~f'\Mtl.. ~ C.Ort.At.-1 -

Mf::l71UM t71%l'7lf1 rAI-l·WHlTC:' -
_ Pt~DI¥\f'97e:t7 co'~A \.._ · 
w/.,oi---le t?Kowl-4 C.!.-A7 · 

t?E;NST::;, WHlTE::-
c,o it.A t..- . 

(7t;c.ot---\fo?~!7 P:.oc.K 
cr u Kt>. r u i"-A_) 

6!~(' 4 !?F-oNN 
. L.A\/A Kb<: K 

,..... 

-:--
; 

I.!£_ 
,...... 

...... 

-
IS 

e.Nt? Of e.o~!N~ e \5.5' I ~ 

* . . . . . 
f:Lf.VA\IOW t?\I!V\Aie-P 
.f:ZOM C,.Ol-JfOI.-iiL I'-1Af' f>7 
CoMHUNI'f7 fi..-ANNlt-14 I t-\C.. .. . J 

'-

i 
Q. 
E .. 
"' 

-

,-;: i 
-(_ 

0 
z 

- .. 
Q. 

~ 
"' 

&-p._ 

~ 

c . .. .... 
C(i 
00.: 
3: 

<: 
8 .. 
;~ 3:0 

2p 

14' 

ci. 
E 

ui 8 
~j -~~ 
~-a;· ~ ~ 
c ::1 

~c~l~:~-

od;-e.l- I 7 
~ 

\ '\ 

~ 
·{\ '(\\ 
-~.,_ 

~D''\ /, '/. 

(\.\ \t;,· 
0· l, 
''1\\ij; 

' ~~ 
/ '>\,~ 
·i?~<l} 

s.-c; 1 No I 1\tqa'{E:f'!.'i 

?~:{ 
/ [}'; 1::..-p I Roc.k pFi.s;.~Mie~g, 
·<··!>>\"' 

PENETRATION DATA 

s·tandard : I Penetration Test ..c: LL ! c: ~ . 
~ "- til (Blows per foot) 

f 
> 0 10 20 30 40 

l 

I I I L .I 14%-G 
HP.MME:-it. 
f'Joue-Jc::;~? 

I ._., ... I I I . I 4-ojo.":J' 

1 I 

HAMME=" 
f.;IOU~C.f;? 

, -~~, -9d/o. ;' · 



i"~ <!e 0 
~ 

·I' 
,f\ 
i\) 
•.J 
\.) 

-~ 

d 
_l 

-~ 
2 

-

e 

WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLL!LU .. HAWAII 96816 • PHONE 737-7931 

Boring Log 
BORING NO. 6 · Sheet No. of ----

PROJECT MAIL! ACCESS ROAD Driller YJ. L..UM j:..??OC-. INC.~ Date Jt.N. e \41 ~ 

HAMMER: 

LOCATION Farrington Highway to Belt Road. 

Maili, Waianae, Oahu, Hawaii 

Fi.eld Party M E::/f;tz ' tZA.ti'0\1 i C-H ' TAG! 1..1 C.H I 
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WALTER LUM ASSOCIATES, INC. I 303_0 WAIALAE AVENUE • HONOLULU, HAWAII 96816 o PHONE j'37-793l 

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

PROJECT MAILI A(;CESS RO.till Driller N-LU~ f..S:SOC..,\N~. Date J.A._!--J. flJ,191o 

LOCATION Farringto~ Highway t() Belt Road Field Partv_-_ME:::'"/E:"f', KA.t70VIGH 1 'f.i>.I.AUC.H\ 
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WALTER LUM ASSOCIATES, INC. II 3Q30 WAIALAE AVENUE • HONOLULU. HAWAII 9~816 • PHONE 737-793i 

Boring Log _ 

PROJECT 

LOCATION 
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WALTER B.UM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 ~ PHONE 737-7931 

Bori11g Log 
BORING NO.. 9 Sheet No. of 

PROJECT 

LOCATION 

HAMMER: 

MAIL! ACCESS ROAD . 

Farrington Highway to Belt Road 

Mail_i, Waianae, Oahu, Hawaii· 

Driller w.L.L.Hv\A??oo.,ll--IC... Date J;\o.N. '1,1"11:, 
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WAlTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOlULU, HAWAII 96816 • PHONE 737-7931 

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

PROJECT MAILI ACCESS _ROAD . Driller H.t..Utv1A770C..,!Nv, o.t .. JAN.'i !'173 

Farrin~ton H-ighway to Belt Road Field Partv-ME:."ie!Z...;R.At?ci\J\GH ,TAGaUC.Ht. 
LOCATION . . . . ~ ~ /MOI'>II..f;\ •• 

Maili, Waianae, Oahu, Hawaii Type or Boring At.l'"':c;;[!..\ 5o ?o J Diam.· ___ 4'------
SZ' + * Elev. -

Drill Bit -_flNG.E::~ 1--fPE:: 

Datum ____ ....._--..___...,.._.,...--
HAMMER: 

Weight \4-0:#: 
Drop -:,0". Water Le~el }:lgr~c.~p I ··1 f I 

SAMPLER:----·~-'-' _S1.:...fl.._. N...;..t7...:.A.:.;.~..:..:v~-5:..!f'...:'v::.l.!...j ..z?:.J.to..:o=o:;_:.N~---..... ··.....,· --- Time._ .· .· .• L .. ::- . Date""'. I_· _..._·1:..:?;....J... ___ .....J. ___ _..J_L..:, _ _j_L.,. ___ .,...._ 

·c: 
.2 s ';,; 
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WALTER LUM ASSOCIATES, INC. I 303.0 WA.l_ALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log BORING NO. . l \. ~Sneer No. of 

PROJECT MAILI ACCESS ROAD 

LOCATION Farrington Highway to Belt Road 
Maili, lvaianae, Oahu, Hawaii 

Driller .W• l..UM P.,C:,'?OC..,ii-..16. Date .JP,.N, ~ 141'? 

Field Party M e-rti\. I R!>-1?0\fiCH ,1A-4U6Hl_. 
. _ ·t..uc,er.,.W·0 f;; 1'-''E:') . 4-'' Type ol Borrng _\ R·zO D1am: __ _:_ ____ _ 

-, '+ ~ Elev. · ':::>"" - - Datum· __ __,----,..--
n,;11 ,.,, -_ rlNC:if::F... T"iPf: HAMMER: 

Weight I 40 41 
- ... -·· 

~o ·•· 7;-;,:-:=--;-:-:--:;---~Ntcoii'r,....--_-,,-:-:----:-::--r-----.---~---
Drop Water level_ Nqtu<'<!7 

SAMPLER:..,..,...,..._ __ 'l_" _"'.:..TP._r-_~...,.t7:...:A..:...r...:.:..I7...,....::.SL:EL-:.:.I..:..T...:S::lf.:.OO:,:N..:_--_--.;.........;........,.....;..~- Time_.-::--~~-r~----+..,...,.....,...,...-+--4---- - · · Date \ • 'I · 1 ::> 
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M.t,\ L\ .· AG~'t.-SS. ROP-0 
lr~RRINGTON \.11G',.!.'/'lf.:>..'j TO ev.;fRD.) 

TABLE I_l;_ ..... Sill1r:1ARY OF LABORATORY TEST RESULTS 

BORING NO. 
SMfPLE NO. 
DEPTH BELOW SURfACE: 

.t> 

1... 
A .(.BTMJ· 

oo' ..:.14' SURF,c'-L:.G 

~ _..;.:::"; __ _ 
e'(-ToP) c., 

-~--,---
£?.0'-t;,;,.~' IO.o'-11..2;)' 

. RC::OO\$\Ot - I"::)RO'NN 

DESCRIPTION 
~-.:~-~~~~~~ -~ :· -Z'~~~~ .. · ~--z..~wt:l .............. ~~t-~~ri;~'f -

.... : 1Nicor<At:- ·:: 't!/YAA'-1~\e 'tliC.001~SS ROCK .... 

GRAIN-SIZE k~~Y$1S 
(% Passing) 

Sieve 
1" 
1/2" 
114 
1110 
1120 
tf40 
11100 
/1200 

ATTERBERG LH1ITS 
Air Dried or Natural 

'Liquid Limit 
Plastic Limit 
Plasticity Index 

D:Uatancy 
·Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPk~SION AND CBR TESTS · 
(Surcharge-51 P. S. F.) 
Molding Mo.isture, % . 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(MSHO T-180-57 Method_. _J 
Dry to Wet or Het to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

NAIURI>-t.... 
C}0 
"?G> 
&o 

1'-iot-.l~ 
1-hc.\-4 
1-l\611 

6\..\ 

All=? · D!S:::£: NAIUr:?At....- t-JA ILl r<AL- . 

1~ 1-?7 ~~ 

?:1: ?;>fl.-_ .. :;lz"Z. 

4-o ~q ,....:____.:z l 

SLow.-. ~C»J;;., · t-JoN~ '?LDw 
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I::\ I~~ \..\ IC:{ \-\' t--'!t.DtLI!:::l 

M~O. -\-11~1-\ 1-\- I(:,\-\ M,~O.~~Ib~ 
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.tz_(p.£7 
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'L/l.: 

A 
0~ -roW!E:J ... ctrt.o . 

'2,~.?;? 

-~ REMARKS: 

,Date 

3-470 

By 

WALTER LUM ASSOCIATES, INC. m 
CIVIL, STRUCTURAL. SOILS ENGINEERS I 
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l30RING NO. 
Si\1-lPLE NO. 

---MArL\ ..... ACG0~$ ROt.O -
(fARRIN(.:,\ON ttl&HV\!C.'f TO 13t.l.\ RO.) 

TABLE IJ2_ ..: Slll-.ir'lARY OF LABOR::\.TORY TEST RESULTS 

4- 4- 4-
f.? ~ 

~ 

A (lop) 

DEPTH BELOW SURFACE sur-::~.~-~ f:?.o'-to:=: !o.d-t·o::;;-- o.s'-'2.-o' 
MOTi'L'0u f'J\01TL-'W Mo't'it£0 BROWN etA'/ 

--=~~~-&RC::..'f; eROV'll'~ 6Rb.'f- i?RO'/IlN &i<b.'/-e;,RD'Nt-\ W/IRP.G-~<.:. _ .· 

DE.:SCRIPTION 
:=::CLA"f·'_J'J._ /&qJW~t;-c\A'r'IN)~.S CtAfW/WB'f:UZ& o~ C?~~N~~~---. 
_ l:. c..oRAt.-- · H·ow ?>ol)LP~ Of? Out.O~$ -·- ~r .coe;e.Lss---.. . . ' ~ . . - . .. - - . -

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
tf4 
1110 
1!20 
/140 
11100 
11200 

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

Dilatancy· 
Toughness 
Dry Strength 

uNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPk~SION AND CBR TESTS 
(Surcharge-51 P. S. F.) 
Molding Moisture, % 

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

MOISTURE~DENSITY RELATIONS OF SOILS 

AIR DRl:: .. 
····~q··· 

:?I 
Sb 

'?L.DvJ 

~EJZI!,.!M 
\-11&\-\ 

GH -------
1...0q 

/L(p_O 

€)4.'l. 
I?J-4 
'l'.l 

(MSHO T-180-57 Method_) --'-A'----
l)ry to Wet or Wet to Dry Wt:..l To Dgy 
Max. Dry Density (P.C.F.) f?f3.0 _ 
Optimum Moisture (%) - · i0.(p -

REMARKS: 

1--l.o.-:rwzt..L- · 1-lc..-ruiZAt..-
e>-z., JQ -- --

i4 ·---
?yO 

0'2. 40 

~01-J.C. !JoOJS- SL.Ow 
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G_\-1 crt 
- -----
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'?9 
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1-h C::r!--1 
...,...Ji 1(,1-\ 

C\-\ 

. ,· 

WALTER LUM ASSOCIATES, INC. I 
CiVIL, SfRUCTURAl,. SOILS ENGINE-ERS. ! 

Date 1/.-C.,-\? 
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BORING NO. 
SANPLE NO. 

TABLE 

DEPTH BELOW SURFACE. 

./CJ.~ ~·_q 
-'-..._:,.--,---

A C-roP) 
(o_ (p 

A 
_p.c::.'. -1J) '$U~rAc:E:.. o.s'-'2-D · 

-·--·-··· ~ --~- - - ~ ~ p:SR:;< __ 

DESCRIPTION 

~ .. ~:::_J)ROV'lN . ~ _ "fAN~ ~\-\ITS ~ ~oW~ CJ..A•f e>RO'NN . 
-- c..u;:;.'-1 : .• SP.N9'/ ~~'l.\ 'IN/SP..N.O -~ - C.L~'i ~ . ~-~~­

.~ -- ·wi01ZA\I&t;.; .. · 'N!C.ORt>.l- · ~~. · C.OBAV ·---~ ·y"/~OO'f$-

GRAIN-SIZE ANALYSIS 
~ (% Passing) 

Sieve 
1" 
1/2" 
//4 
fJ!O 
1120 
#40 
11100 
11200 

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

~ Dilatancy _ ~~ 
Toughness 
Dry Stttmgth 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPk~SION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Holding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" l?enetr.:1tioi1 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO i'-180-57 Method_. ) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 
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e I REl'fARKS: 

Date 'L-"'·1~ 
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WALTER tuM ASSOCIATES, INC. B 
EIVIL. SfRUCTURAl, SOILS ENGINEERS H 
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. - M~lCl ·A.a:~.c,c; ~-Rol'in 

LP~RR.II'\G"'(Ot\ -w,~WP.~ · -ro ~~~~.,.. ~9·}--
TABLE I D - SUM}MRY OF LABORATORY TEST RESULTS 

BORING NO. 
··SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN~SIZE &~ALYSIS 

(% Passing) 
Sieve 
1" 
1/2" 
1/4 
no 
1120 

. /140 
1/100 
11200 

ATTERBERG LU1ITS 
·Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength. 

. UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TE$TS 
(Surcharge~Sl P.S.F.) 
Molding Moisture, % 
Holding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0. e Pen~t:tation 

HOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-57 Method_) 
Dry to Het or_ ~vet to Dry · 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

REMARKS:. 

Date '2.-Co -\? 

\0 

"='UF';'F~ 

····BROV'Jl'\ 
.. C.LA'-/ 
·v-J IROOJS 

--·- ... 

1'-lb.-rur-<AL 
e>4-
.QO 

54 

!--lot-..~~ 
f-1E;O. - t-\ IL:i ~ 

\..\\&>\-\ 

:C..\-1 . 

-:;~. (p 

q0.4 
3_.0 
\.] 

A 
DR'/ -ro w~r 

~ '1~. 
( 

\0 

to.o•:..,r.s' 
- 6'RJS\'"j tt ~ROV\'l'i 

S\Vf'j C!J;"{ 
(DU.OIY\R?~E.d · 
RQLK) -

tJ A. 'iLl RAL.. 
tot} 

~-:? 
'l.-1 

'3:>LO\\I - M"-D. 

M;.D . .,. 1--ll'{tl 

\v\"<P \t)!vj_ 

M\-\ 

:~T~~~~~~L~S~~A::!~~=~·~ 



e 

X 
w 
0 
z -
>-
...... 
u 
...... 
(/) 

< 
...J 

- I 
Cl. 

I 

• 
8-872 

PLASTICITY CHART 
M.A I L..l t>..UfhS Ro~o .· 

PROJECT:.. lfA~Rit-\&TON ~ \GUV.Jl~:~f "TO B~L-\ RO.ts.O) 

LOCATION! . tv\A\U I 'Nb.\ANA_r:;., OA\-\Ul \--\P...WA\1 
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A LINE V 

. . ~ ·v 
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CH . . ~.c;, ~AG~ 
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> . /v o\0·< 

/v:-" lb. MH e oH . . I 

v - .. . .... 
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1/ L----....1.-----IC: ~~'-··- ·-· ·····~--1-..- ··- -~ -0 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 

LIQUID LIMIT 

DATE '1 .c., • I? . BY __ r~"J_._1...:..·· ___ ___... 
WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCTURAl, SOilS ENGINEERS g 
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MOISTURE- DENSITY CURVE (AASHO T-180-57, METHOD~) 
PROJECT: ····-·-·-·}Ap.._\ l\ AU.:: ,.. ··· """'OAO . . -----. .. -...S.J . K . . ... . .. . . ... . . I II 

. .:.(f-t>-.RRING\91'4 ~\6H\N~j \0 .l:l'G:.L\ ROAD) AGGREGATE: ,, f'-\t~,U~ 
LOCATION: lvi.l~..l t.,;\ V-i :0..\ t..K.t\'G. . OA ~l\ ... 1-\ AW Ali . MOLD SIZE: 4 5 1-+l"li 
· . ······ · .. ··· · · ,. . ' ' . HAMMER: IO L§C:.. \6 11 D~P 

SAMPLE NO.~.... 1 ;,~AR.rA!-E... ······ . __ LAYERS: -"'15"~----
SAMPLE DESCR PTION:.-eRoWN CLA'f. _wi&AA'/Bt;· .. . BLOWS: 5io/L..AreK 
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WALTER LUM ASSOCIATES, INC. I 
ClVIl, STRUCTURAL, SOILS. ENGINEE~S I 
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·MOISTURE-DENSITY CURVE (AASHO T-180-57, METHOD.Q) 
PROJECT: ____ :- Ml:>.\ \...\ AUG~S Ro~Q ._- · · · _ -_ . . ,1 

. . -· (f~tZQ\NGTON 1-\1&~\f-.l~'/ Io.e>£,LJ R_op,O)_ AGGREGATE: MINUS 
3

..c 

LOCATION: M.D,\\...1 'N~It.\1'-\P.~ OAi-1-U, \4AWAI\ MOLD SIZE:fo'' f 14SH ''HtGttl 
~.:..::;..!,., ' HAMMER: 10 1.65. IS' t>£DP 

SAMPLE No :- -····4· -~uRFrv~ - . . 
· ·· · ·· - ~ - · ~ · LAYERS· _..--~5"-;-..---"---

SAMPLE DESCRIPTIONCMOii\...€.0 ~R&li-1 · e>RO'Nt:-1 __ c.t..~'/ BLOWS: S "/!..Aye;~ 
'N/bR~'IE.L.- ts CO~A.l.. 1 
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- -
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-·- --- -- --- -- --- -. 
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- ---· 
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~I'"T'(' =Ss, w. ~C·F._ 

\." {~ 
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-
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20 30 40 50 60 

WATER CONTENT- ( 0 /o) 
WALTER LUM ASSOCIATES, INC. I 
CiVIL, STRUcTURAl, SOILS ENGINEER_S ~ 

DATE I Z. -2.~-_12.. BY W• W · . 
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130 

120 

110 

-u; 
c.) 
a: 1_00 -
>­.._. 
Cl) 
2 
w 90 
Q 

>-
~ 
Q 

80 

70 

60 

MOISTURE-DENSITY. CURVE (AASHO T-180-57, METHOD6.J 
PROJECT:- .. jv'\ b.\ L\ AGC..-f:$S- .. R DAD ·. - .. . - . . . . II . 

: _ (f~RR.tNG'TOM \..\\G\.W'-11:\j TO 10£L.1' ROAD) AGGREGATE: 1/4- tvllt-.!U? 

LOCATION: . .M~\ 1..\ f WAI bN~&: OA~·W. ~A'N~Il MOLD SIZE :4'' p )( 4-~f'IWIL:tH 
· · · · HAMMER: iOL-0:::>. lt?.~vt:"::Gr7 

SAMPLE NO.:__ CP SL~ ~fAC..'E;. LAYERS: G ---:=::.__--....,. 
SAMPLE DESCRIPTION:·: 'bRo'NH ·G\.A"j 'v"i/6r<,~~t?-'- BLOWS: 2!3/LA'(f:B.. 

.. ·-·-··· 

·M~~- ~'( .r:: ~~\T\.. 

-- --. .. --

---··· 

0 10 

... 

.. 
. . 

' 

-- .. qo. :? . _17.c....IF='. -

/ 
v~ "' . ~ r\. 

~ " ~ 

~ ..... 

? Q\ .. 

c 
i. 

~ 
~ 
;:. 
[ 
0 

',.--

20 30 40 

WATER .CONTENT ( o/o) 

----

-

---· 

' 

I 

i 
! 

I 

I 
I 

... 

50 60 

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

DATE I ~I.Z.-l7J BY b/.i 
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e 

9-470 

130 

·-120 

110 

-u; 
cJ 
a.: 100 -
>-
1-
en 
2 
w so 
0 

>-
~ 
0 

80 

70 

60 

. MOISTURE- DENSITY CURVE · (AASHO T-180-57, METHOD.Q.J 
PROJECT= . ~tv\1.>..\ L\ . ACff/:;S ROAD . . . . - " It -

_ lf.O..(.ZRtNG\Ol'\ \J.\~!4W6.j iO ~~1 ROAO) AGGREGATE: ·V4- M\~U) , 
LOCATION: \Y\~1 L\ W~\P.N~~ OA,\.H.{ ~P.WAI\ . MOLD SIZE: CP''IJ?Y.. 2-.31''AtC?t\ 

. . --··. ·- . \ . - I . . ' . HAMMER: \0 U;). I~" Pt20f' 
SAMPLE NO.: f7 ~Rf~t~- _ __ _ __ LAYERS: .....,2~---.-~--
SAMPLE DESCRIPTION: BRO'AN ct,A.'j Y-J!SA.ND § _C.Of.(AL. BLOWS: ~/U):·I~R. · 

--. -

--

--- .. ---

I 

M.~'ll}.i UM.C R..'/_ OE 
- -

----
- ··-

L---..---

0 10 

-·-

/ 

611...,- q;,o PC-f. 
~ ......... ---- ~ 

.. ·-

"' dl -~ ~ 
C" 

-- --

· .. ·""' ' 
~ . ll-

~ 
- -s 

'l,)l 
~)!: 

...) 

~ 

~~ 
:£ 
:::'> 
2 
i= 
~ 

20 30 40 

WATER CONTENT . ( 0/o) 

" 

.. 
. 

I 

I 

' I 

' (!) 

I 

I 

K 
.'\. 

L__ 

50 60 

WALTER LUM ASSOCIATES, INC. 1· 
CIVIL, STRUCTURAL. SOILS ENGINEERS I 

DATE . ~-~ ~ • 1 ~ BY r?f ·-
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e 

e 
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-u; 

MOISTURE- DENSITY CURVE {AASHO T-180-57, METHOD.a) 
PROJECT: __ _ MA\ Ll Ac.a:SS. RQP.Q _ _ .... _ 

(f~RR\N(;roN \-1\G~WA'J To B'St,.T Ro.) 

LOCATION: MAIL-\, WAi~N,t>,t:..,_o.e,l-\u, \-\A'NAII 

SAMPLE NO.·~- lQ sv,~~k-C-6 

. SAMPLE DESCRIPTION: i~o'NN C-1.-t:>.'{. ~JJ{c<od\S 

'. t , 
AGGREGATE: ft Ml NU$> 

MOLD SIZE :4" ¢ X 4. S<:)" 14/GH­

HAMMER: !OLt'z , tB' vROP . - , 

LAYERS:~S~~------­
BLOWS: . C.·S ltA'1'~7.-

- I 

130 ~--~--~~~~r----r----~--~-----r----r----.----~--------~ 

120 -·-

110 

d 
Cl: 100 .....-~· -
>-
1-
Cf) 
2 
w 
a 

>-
0::: 
a 

~&Xt ~UI-1\ ~.!f~~L .P~S.!!X- ~5.? ~.k 

90 rrrrH~~-D~ ., I 
~~, 

I . 

ii 
~ 
H 

80 l I I I l I~ 
I 
Ill 
~ 

~ 
~ 
:2! 70 . . ~ 

£ 
ru 

60 ~ L 
0 10 20 30 

WATER CONTENT 

40 

(O/o) 
50 ' 60 

WALTERLU.>.tASSOCIATES,INC.~ 
CIVIL,. STRUCTURAL, SOILS ENGINEERS I 

DATE I -2XJ -13 BY E_M, 
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CBR TEST 

PROJt:CT '- :·- _- M~ \ L \ t;.,c.Lr:.-Ss Rot;..O _ 
{fb-RJ<\NG\0~ \-H0~1ND\'j ro fbSL-J ROP..O ) 

LOCATION:~-- - 11- StM~.YtiC~ . 

. SAMPLE NO= - ·;Mt>.\1..:\. -\N~\ANA bl OA\.\\.,1 I '1-\A'N~\\ 

SAMPLE DESCRIPTION:_ "~R.OINM c._LRj WI &~~\ft.L 

50 --

45 -. 

LfD -. - --

3S --·-- ~- . -- ---

30 
~ 

~ 
-- - -- -----

~ 
,.... 
ii) 
a.. -I: ~~ 

v') k;; @. 0·2 
11

?EN.i ~~,., ol\.\ =- ~ 
/ 

<( 
0 
...J 

--. -- --

-

:lo k: ) ~@o, I u PE NETR ~TION = ~1. U1/to= --

IS 

-- 1/ 
-. --

,/ -- -

10 

5 

I -- ----; . -

I / 

11 
-----

. - . 
-6 0.1 0.2 0.3 

PENETRATION (INCHES) 

TEST RESULTS' 

MOLDING MOISTURE, %. · 'Zw , __ 5 
MOLDING DRY DENSITY, P.C.F. 95.5 _ 
CBR@ 0.1

11 
PENETRATION 2.£ 

'DAYS soAK!:D · 4 

t 
DATE _ I 2- \5--12-BY __ T.k.. e;· D.!(..., 

DATE J2-I(#-']2.BY. N.\. ___ 

'-

.. --
_. 

- ' 

-. --

0.4 

[----

~~ 
a.q 

:2.2. 

0.5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 1...1. 1 
0.05 0 3Cf 13 
0.0 7 5 ?2. ' \1 
0.100 55 18 
0.1 2 8 12. 24. 
0.1 s 0 -,q 2fo 
0.1 7 6 Sl 2.1 

' 0.200 83 ·za' 
<>.2 50 IR& 2.'1! 
0.300 liO 301 
0,'550 '1.3 31' 
0.400 ~-~ ~3 
0.45 0 to I 34 
0.5 00 105' 3.5 

L,!__.__ ---=- -~--

. a/.u 
AGGREGATE :f4 1\:"INUS 
HAMMER WEIGHT I 0 1-135 

HAMMER DROP_I~S=-'' __ 

No. OF BLOWS 5'b/WWC: 
' 7 -. 

No. OF LAYERS :5:__ 

WALTER LUM ASSOCIATES, INC. I 
·CiVIL. ST~UCTURAL, sOILS ENGINEERS I 
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e 

e 

10-'-470 

CBR TEST 

PROJECT= :IV\Ail\ . t:.-CG·e;,s ROD.-0 
.... (F.C..~RlNGTbN. \J.\0WNb..'i \0 £::Sl-j' RO~O) 

LOCATION=-~. hv\ti;\C.t, V'it>.tt:>.~~'E-; OA\-\'t.\ ·. \:\b,V'iA\\ 

SAMPLE No::. 4 t;.URF~:>.O~ 
SAMPLE DESCR PTION= --MO:Til.BO ·e:,~t..'/• 0Ro\NN GLt>.'f Vi/&R.O.'J_GL __ ~-J ... Of?.A~.~~-

50 

(/) 
a. 

0 
~ 

40 

~0 

0 
..J::;LO 

10 

I 
1/ 

.. -

./ 

...., K~ 
I 

1/ 
I 

. -

. - . 
. .. .. . 

--... 

--------

? ~ ~.· R. ~ o . 1'2." PE . C.B 

~_@o ,,, PE Nt:::TlU -nol\l: 

-- --- -·-

... 

--- -· ---- -- ----- -----

·o 0.1 0.2 0.3 

PENETRATION (INCHES) 

TEST RESULTS' 

MOLDING MOISTURE, %. ?_[.p, 0 

MOLDING DRY DENSITY, P.C.F. q4.CP 
CBR@ 0.1

11 

PENETRATION_1.-=-· .:...!.·.t __ 

DATE t~- 21-72.. BY · W .w. 
DATE BY '----....,........,.-- -----~ 

-- -- --

... 

.. 

.. 

·. . 

Nel~ lT\ t}f\1 ':: 3o;(;-
~'2-

'2..1,\o == 2. .) 

' 

.. 

0.4 0.5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 

(INCHES) 
"'"'c 

(LBSJ (PSI) 

0. 025 1..4 B 
0.05 0 40 13 
0.0.7 5 5"2. 1"1 
0.100 b3 '2..1 
0.1 2 5 '12. 24 
0.15 0 ~0 2"1 
0.1 t 5 Sc, 2'1 
0.200 '90 30 
0.25 0 80 27 
0.300 e-z 2..'1 
o. '58 0 s~ 2...C1 
0.400 8?, ::L't 
0.45 0 

0.5 00 
___ L___ 

AGGREGATE. NINUS 3/4 11 

HAMMER WEIGHT I 0 L$. 

HAMMER DROP \6." 
No. OF BLOWS o(o 

N(). OF LAYERS_~=----

WAlleR LUM ASSOCIATES, INC. ~ 
··.CIViL, STRUCTURAL, SOILS ENGINEaS ~ 
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~ 

40 

30 
,..... 
(/) 

e Q. 

IC 
<t 
0 
.J 2.() 

lO 

-
10-4 )0 

CBR TEST 

PROJECT(. ~· tv'1t\\ Ll ACLff:/5 Ro~o . . . 
{fl\RRINGTCH \-\\b\-1\Nb.'/ lo ~'G.i_-:f ROAD) 

LOCATIQNi~ .MC:.I\;;\ ; -'NC:.\~Nl>,~\. OAI-IU ;- l,.lct).'/'IP.,\l 

SAMPLE NO= . ~ ~ 0Ur<.FAq; .. ·· · ··· ··· 

SAMPLE DESCRIPTION=p._e-Ro'NN C.L~ 'N/v~f:.>.':I_~L. 

------- . 

·--·--

- .. 

-- --

/-
/ c. 3-R.@ =>. z·" r- ENE.\\ 

/ i 

v 
/ C..SK @0.1 "'1'EM ~TRAl \ON-= 

I 
I 

--- --

- .. 

0 0.1 0.2 0.3 

· PENETRATION (INCHES) 

TEST RESUL..T5 1 

MOLDING MOISTURE, %. ~fo·1 
MOLDING DRY DENSITY, P.C.F. f3Ce."1 
CBR@ 0.1

11 
PENETRATION L.fl 

DATE ._1-1~"'/3 BY ·C.,M, __ .:___,---.,.........__-'--' 

DATE ----.,.-'- BY-------~-

-----

--.. 

-

(ATIO~ '= 2.1 
/ 

;:. l·l 

16/i'0 :=. I. s 
7 

0.4 

{5" 

I . I 
0.5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 025 \8 0 
0.05 0 34 II 
0.0 7 5 -44 15' 
0.100 ·54 18 

-. 

0._1 2 5 (?4 21 
0.150 12.. 2..4 
0.1 7 5 '16 2-lo 

- -
0.200 80 2."'1 
0.25 0 82 2.1 
0.300 ~3 ZB 
0.35 0 85 "29 

. 0.400 

~· 29 
-· -· Bl 1..9 '0.45 0 

0.5 00 ~ .. a_ '2'j_ 
:._______~--------

. . I/ '' 
AGGREGATE <: L4 
HAMMER WEIGHT · I 0# 
HAMMER DROP . 18 11 

No. OF BLOWS t;) {p 

N.o. OF LAYERS £" 
~--

WALTE!t LUM ASSOCIATES, INC. I 
·CIVIL. STRUCTURAL, SOILS. ENGINEERS I 
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CBR TEST 

PROJECT:- ~1\A l L-1 AC.CZSS ROAO . . .. 
(ft\R.R.iNC::>\ON -i-\IGI-\\Nb-j . TO 0E.LJ \'<.OAO) 

LOCATION 1 ........ Mb.\L.\ 1 \!4_£:\l.f:\N~\; OA\-\U, l+b.V'IA\1 
'' ' ' ' ' -' 

SAMPLE NO:_~ & ?UI7-PAC0 

SAMPLE DESCRIPTION: BROINN Gl-A'( V'I(SA~~ § C-OR~L 

g.) ---- --

~ 

40 -----· ·-------'JS 

?;0 

...... 
(/) t: ~ 
< 
0 
..J '2.0 

,~ 

.~ . ----

~I 
--' 

'?'l 'I I 

/ ~@ 0 '2" PS\-1 -ei!U><i 01-\ l- I \._G.::'2.\: 
I 

v I 

/ ----- -- i 

I 
----

i 

' ---

I """"CCI l.@O .\If p--~ 
--

N z "1.. Vto =- ~ p\!<A\t( ,0 

v .. ---··-

(0 

!; 

- ' 

I 
-- -- ' 

:; --

---· 

.- CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
{INCHES) (LBS.) (PSI) 

0. 025 '2.0 1 
0.05 0 '?;1 \'1. 
0.0 75 4-q l(p 
0.100 Coo "2..0! 
0.1 2. 5 - 11 'i4 
0.150 ~0 11 i 

0.1 7 5 f;B '7,q 
o.zoo 4CP ';1! 
0.25 0 \0&, ?J~ i 
0.300 1\0 31 I 

0,350 q1 31(. 
'0.400 qc, o/1._ 
"0.450 101 * 0.5 00 10~ ?;5 

' l I. •• 
AGGREGATE . /4 \'{\ H'\U$ 

HAMMER WEIGHT \0 \..~ · __ 
HAMMER DROP _ \ Q 11 

No. OF BLOWS S!P/l.Aj@'l 
No. OF LAYERS r t; -

00 0.1 0.? 0.3 0.4 0.5 

PENETRATION (INCHES) 

TEST RESULTS 1 

MOLDING MOISTl,JRE, %. '1..1 .'L 

MOLDING DRY OENSITY; P.C.F: q4.<o 
CBR@ 0.1

11 

P~NETRATION '1,0 

DATE 

DATE 

l-lq·\o __ .BY .1-K- f. 10~-

\ · '2.4 ·"\ b BY 'PJ·r __ __ 
' WALTER LUM ASSOCIATES, INC. I 
'·CIVIL, STRUCTURAL. SOILS ENGINEERS I 
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e 
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CBR TEST 

PROJECT~·::: ... MAIL\.: /:ACC"67S ROAO . . ... . 
. (FARRIN-GTON \4\G\-W·-l~'( TO B~LT ROAO) 

LOCATION:~-=,~---:· MAYL.\; v\JAI~Nt:.~ 
1 

OAWlt\. ~:J.AWA\\ 

SAMPLE NO.C:~ "JO SI..At<.t:-l:\C€. 

SAMPLE· DESCRIPTION= 0RoWN ·c..~,t:N. w[R_a::rfS 

so ... 

M, 
' 

40 ... --- -

OS - - ------- - . --- - ---- .. 

' ?j) 

..... 
.. 

~ 

L----~ (/) 

I~ 'lh 
0 

~ 

v F\cerz ~ 
.. 

@ o,r; '''PE.~E ~a. CIT I C N • tS• \.1 . I 
<( 
o· 
...J 'W 

\~ 

\0 

!J 

·/ 

/ 
-- ... 

) ,\'' f~t ~c.e ~QC: 't:rr<Pi 10~: 

v .. 

,I 
----0 

0 0.1 0.2 a3 

PENETRATION · (INCHES) 

TEST RESULTS I 

. MOLDING MOISTURE, %. . '; ?.lt> 
MOLDING DRY DENSITY, P.C.F: 41.o.4 
CBR @ 0.1

11 

PENETRATION \-1 

DATE '- \G:.-1? BY _DK ~ 'f K. 

DATE I • \1 -1 "':l BY .,.._...,..P:_J1_.__· ----'-' 

-----

'"Yt \0 t \.1 ' I 
. 

-- ·-· .. .. 

I 

0.4 0.5 

CBR PENETRATION OAT A 

PENETRATION LOAD LOAD 
(INCHES) (LBSJ (PSI) 

0. 025 \'\ G, 
0.05 0 -~I 10 
0.0 7 5 4\ \4-
0.10 0 4'\ j(p 

0.1 2 5 5G, 1'1 
0.1 15 0 ~4- '2.1 
0.1 7 8 C?'t 12.3 
0.200 15 1S 
0.28 0 ~\' 1.1 
0.300 f,S '1?;, 
0,38 0 ~1 . ~q 

·0.400 ~e 'J_q 
"0.450 qo 3o 
0.5 00 Cf4 '?\ -

. AGGREGATE }i" MlNVS 
HAMMER WEIGI·n \0 l'C6. 

fl.,, 
HAMMER DROP____.J_,.n<---

No. OF BLOWS. ;~p/LA"i~ 
No. OF LAYERS . ~ _.;:;.....__ 

WALTER LUM ASSOCIATES, INC. ft 
·CIVIL, STRUCTURAL, SOILS ENGINEERS I 
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11 
I 

--·-···-

~ ts···t rlt:i'8R M.o;\E:RIAL (lr-iet..t--c::tf\.~D(;;? 
. // c1Rt..Nut..Af?.. MATer-tAL Y-r" MAXI M:..:M 

, / .· 
/ To t7USI '51~;:;;.:;, • l-~'7~ THAH lO /a 

/ PASS<N<1 t-to.-too ~lOVE<) 

/ 

/ 
. ,;_ rtt..L- Vv<D? P.;C;1Wf!:~N · !";.Ot.~t..t?e;t...<;: 
//. A.7 NUC.H f...? . f'!\A"-1\C.At?t..t;; 

;-' ( 3'± BouLDER.S) 

/.~ '_// 

! ·), · ~-~ .r so1t... e:ove~ 
.. · .· \(~ ~-

f~'/(''): ~--f~" 
'-- GOHF'AC.1t;·t7 Fti..L. J 

IY 

; /I . \ \'· ~~ ·r-'~ (<?La('~ To 
~, · ')___J •~-·--/~( . ..,._\ . ·. · -~ . . . t7f?-.AIN. 

.,...,._... .... : -~r.:-:--""l·-~.,.,.-__,t'-.. ·: /· ( '""+ -·......,A (>"""-~{~~~~ -~~-- 1 
~ )!\' s - \ \\. ·?·'·-..,.,...-:[':}-' ' .. ~;;~.·· 

:z1 . ~- ' .J I \'_,.,~~;! - . ---: ~ '' -.:··-'F-_,· ...... -"; .. ~ . ~? . ,. r- "'' 
:< ~ .. -.......... J' "' ... ~. -.J \ --\ .. ' ; " .. ::JfJ·-:-.. -.. ~· .. ,g· ·•.. ~ . 

.... -''J!:.i'"' i'l• . - :.re- . 7 r,A.·~- . . . " ' -----~":..:._,- . ,;, . • • 
. """..... r.\.. ~ . .ti£~.· ... i'"....... ,, .• ":"'* ~ ~ 

. / ·. . ~ \' ~r'-': 

.. ~"11.-L. "JOI9S l.rHTi-\ COMfA(rEf) L ST~1r orf' LOo?e MATt:IZtAL.. J 
-se .... ~c-1 MP.Tf:R.IAI- oR t70~i-l To ST! rf ~R.OUNP I 
!..ow c,~tn:;; c.oNcR.ere- · · .. · ( 

5 t c -r I o l"-l 
NoT lo '?CAL. e:;-

PI~URE-··· .. z. 

_ 5i...OPE:.'--ib DRAIN \VHE:.N 
. GRAI-JULA.R. MA.TERl-"'-L 

---\5 tJSE:D 

F~opasEo e>ouLDER. FlLL 
r ·-·- ---- ·- --- • •• --

MA\L\ •. A.CC£SS_· ... RO~D· 
MA\LI~ WAIANAE:) OAl-lU) HA-WAil 
t~l\l(: 8-7-10:: 2. PaR.. 3 · 

WAlTER LWA ASSOC!.A.E5, INC. ~ 
-------- ··--·---

CIVIl_, STRLiCTU:<AL. SO!L5 E:"~G;;o.;E::RS :~ 
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.~E. ·,,;;.fo\:re·-d -""'eo. • , r.:.. --·-···_··· ... 

/ -w;$f';"t-~1' ~o~I'QW (\':I..~ZS)-

) . -~ .· ----
E:)(\S Tli-.lGJ CO!JC.~e-TC' '- . / : . . · - . .· ~-- . ·- - - ...... . - . 
W-tet> 0>1HI+ ~· . I ? --'.~ol'>e·. ccR>"'-_____ sLope:- ...... . . ,.f" ~I •c. I-\"'"- tl..i- - ---- t:?e.?IC! N 

I - I -I .. ;{) . ·-
"" r . ·. . N, - ?eE:. l:7f:.TAtt:..S 

_ e~ I:'] Tl hi~ ...._. --- --·- / . .'f;r~ . • r- -:/·___,;·--'--'::._ / ... /. 0 / L / --/ . < )3-t; l..O N . · . 
At:'oi?~ -\, / . - j..i.J\-1" r. "! - ---

?L.Of';----- v _:::STO~M ~.-. -·. ;..l i I . 
/.- _ · vrz-Atl'-4. ..... r __ ~::· u l'i; · -

____/ ~-·+:~~·-c.-~iAM-.~5U~17fU.lJ;,j. - ~-r · v,~; s 4-C. · r1vrer-- t'oc/1~ · 
·' /-2-H_J 

---_·-ryprcAc···· scec.TtoN. .. TR KU · sl...bpe-· -·-
1-l.oT TO Sc..ALe 

__ .Oit.l"'ti-lb.V 4rz:.o; .. n~~ -- · -
I A. '(lO e>·£:;) ··· ·· 1 . · 
.... ~ ····· ... ~---

-~ 

---
r rt;.\; --- · ·-·-· ·· 

~--- :1- :·;·-· .. 
- i · 'l.. ·- ~: · :· : -_......--~ _::;...-- 5f:;;L:.:.t:;r-- f1l..'·-- - -

_____ _ _ , ' 1 • · • • · • '/ ~ .;~__..- ., I "' 
·. '?Gl\~IF"f 4. itOt.k ('II . ·· ~-· ~ . ~ 1 

_.,/ (1=-b.l~l.."t WC:;:..!,.. ~F'~!?i;:J:7 

I
. ll.t;>Oe;!': ?u\'.>GiRtl.li'~ -~ , ,'[·~1. ~7' --~--- C1~.C.N.iJt-b.;r.. Mb•:re-~I.O.l... 
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LIMITATIONS 

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

regular. The boring logs indicate theapproximate subsurface soil 

conditioiU? encountered only at the drill.holes where the borings were 

made at the times designated on the logs and may not represent conditions 

at other locations .or at other dates... Soil conditions and water levels .. ' 

may change with the passa~e of time and co:rJ.$t:tuction methods or improve-. 

ments at the site. 

During construction, should subsurface conditions much different from 

those in the borings be observed, encountered, or o,therwise indicated, 

we should be advised immediately to review or r~cons:i,der qut :tecpmme:rJ.­

dations in light of the new developments •. 

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

repo.rt and the start of work at the site; or if conditions have changed 

due to natural causes, plan changes, or construction operations at. or· 

adjacent to the site, it is tecom.mended that this report be t:ev;Lewed to 

determine the applicabi,tity of the recoipi!lendat:f_ohs considering the time 

, .. 
lapse and the changed conditions. 

Our professional services were performed, findings obtained and . 

recommendations prepared in accordance with generally accepted engineering 

practices. This warranty is in lieu of _all other warranties e~pressed or 

implied. 
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