
(;_ �·� 

• 

·e 

A� • . .�;- .�� 

\3 qq o' a.C1 . 
tr«ll ij., ��n-�t�if\)IC' 
If !!.il�� h""'f Lm,.�\!Jlllt 

not to be taken from this room 

ENTRANCE ROADWAY TO LEEWARD COMMUNITY COLLEGE 
SOIL EXPLORATION REPORT 

WAIAWA & WAIPIO, EWA, OAHU, HAWAII 
TAx MAP KEY: 9-4-08 & 9-6-02 & 03 

To:· 
COMMUNITY PLANNING, INC. 

:, .... 

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

NOVEMBER 4, 1974 

�� 
� -

MUNICIPAL REFERE�� RECORDS CENTER 
City &�. C �7 of Honolulu 

·-" .,., .. ,., Cityi��ll,(.�n !(; 558.8. King Street ... d .. .. J;·� U')ion . Hawaii 95813 

{A1id,J 

f-11 
H '1 

6)1 
{'fo 



e 

e 

e 

WALTER LUM 

WALTER LUM ASSOCIATES, INC. 

CIVIL, STRUCTURAL, SOILS ENGINEERS I 
EDWARD WATANABE · 

EZRA KOIKE· 
WALLACE WAKAHIRO 

3030 WAIALAE AYE., HONOLULU, HAWAII 96816 • TEL. 7l7·7931 

November 4, 1974 

MR. GEORGE HOUGHTAILING 
Community Pianning, Inc. 
700 Bishop Street, Suite 608 
Honolulu, Hawaii 96813 

Gentlemen: 

Subject: Entrance Roadway to Leeward Community College 
Soil Exploration Report 
(for roadway grading and pavement thickness 
design purposes) 
Waiawa & Waipio, Ewa, Oahu, Hawaii 
Tax .Map Key: 9-4-08 & 9-6-02 & 03 

Transmitted herewith is our soil exploration report for.roadway grading 
and pavement thickness design purposes for the Ent.rance Roadway to 
Leeward Community College at Waiawa & Waipio, Ewa, Oahu, Hawaii. 

This report includes a Boring Location: Sketch, boring logs, laboratory 
test results, recommendations and limitations. 

· 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC. 

By (� .Gv� 
· EzrafOfu 
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ENTRANCE ROADWAY TO LEEWARD COMMUNITY COLLEGE 
SOLL EXPLORATION REPORT 

WAIAWA & WAIPIO, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-4-08 & 9-6�02 & 03 

SCOPE_ OF EXPLORATION 

The purpose of this exploration was to evaluate general soil conditions 

for roadway grading and pavement thickness design considerations for the 

Entrance Roadway to Leeward Community College at Waiawa arid Waipio, Ewa, 

Oahu, Hawaii. 

ThiS report includes field exploration, laboratory.test results, general 

recommendations for roadway gradi�g .and pavement thickness design 

cons:i,derations and limitations. 

FIELD EXPLOEAl'IQN 

Five borings were made along the proposed roadway alignment. Also, 

attached for reference are logs of 10 borings drilled for the Waiawa 

Str�et Improvement D istrict (preliminary studies in May and June 1971) 

and 6 ·borings from "Leeward Village Apartments, " report dated Aptil 15, 1971. 

The approximate boring locations are shoWn on the Boring Location Sketch. 
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Borings were made with 3 and 4-in. diameter augers using finger type bits. 

Soil samples were recovered with 2-in. thin-wall tubes and 2-in. standard 

split. spoon samplers driven w-ith a 140-lb hammer falling 30 inches. 

LABORATORY 1'ES1'S 

Laboratory tests included: 11atural water content, unconfined compression, 

Atterberg limit, AASHO T-180-73I density, specific gravity and CBR. 

A summary of laboratory_ test results a:te attached. Also attached are 

laboratory test results for Waiawa Street Improvement District Studies . 

. SOIL CLASSIFICATION SYSTEM 

Soil samples were visually observed and subjected to appropriate tests 

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

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

accordance wi.th the "Unified Soil Classification System." 

GEOLOGIC A� SOIL DESCRIPTIONS BY OTHERS 

From a review of geologic literature and the U. S. Soil Conservation 

Service maps of the area, the soils generally described by others are 

as follows: 
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Stearns, H. T. and U. S. Geological Survey, "Geologic· 

and Topographic Map of Island of Oahu," 1938: 

Ra .... Unconsolidated noncalcareous deposits, 

chiefly younger alluvium 

Pa - Consolidated noncalcareous deposits, 

chiefly·older alluvium 

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

of Kauai, Oahu, Maui, Molokai and Lanai, State of Hawaii," 

August 1972: 

WzA.- Waipahu s�lty clay, 0 to 2% slopes, 

"CL" - Unified Soil Classification 

WzC ,.... Waipahu silty clay, 6 to 12% slopes, 

"CL" - Unified Soil Classification 

Ph - Pearl Harbor clay, nearly level, 

"CH" & "Pt" - Unified Soil Classification 

GENERAL SITE CONDITIONS 

The proposed Entrance Roadway to Leeward Comm�n.tty College is located 

about 1,000 ft south of the intersection of Farrington Highway and 
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Waipio Point Access Road. The. roadway extends from Waipio Point Access 

Road in a northeasterly direction for about 3,200 ft towards the south 

side of Leeward Co�unity College. 

A classroom building and two hot-houses are located near the property line 

at the western.end of the proposed roadway. 

Portions of t:Q.e route .follow existing unimptoved roadways an.d the 

remainder generally crosses rolling topography that is covered with trees 

and brush. 

Watercress a:nd taro farms are located on th.e south or makai side of the 

proposed roadway. The propos�d roadway is generally about 75 to 150 ft 

from the. edge of the watercress and taro patches and marshy ground. 

e. However, between about Sta. 6+00 to Sta. 9+00, the. edge of marshy ground 

may be closer than 20 to 30ft from the proposed roadway� The section near 

e 

Sta. 31+00 may be apout 50 ft from the edge of the watercress farms. 

Underground utility lines were noted along portions of the. proposed 

alignment. 

Some stockpiles of trash were rioted along the cane haul road at the western 

portion for the proposed·roadway. Stockpiles of rock and soil were noted 

between Sta. 8+00 and Sta. 12+00 of the proposed roadway. 
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e INTERPRETATION OF SOIL CONDIT:):ONS 

From the field·explor,ation and laboratory test results; the soils along 

the proposed roadway vary considerably and. may be approximated as follows: 

About Sta. 00+00 j:o Sta. 5+50 

A surface layer, about 3 to 4 ft, of stiff clayey silt 

(MH soil},·· then stiff to hard clay (CH soil) to about 

8 to 13 ft, then dense silty sand (SM) to about 31 ft, 

the maxim:um depth drilled in Boring No. C. 

Water was not noted in the boritl.gs between these stations 

during the field exploration. 

About Sta. 5+50 to Sta. 13+00 

e 
The makai or south side of the proposed rotj�.dway may be 

located near the edge of some marshy ground. 

Along the center and mauka (northern) side of the roadway, 

Boring Nos. 2 and 3 (Waiawa Street Improvement District 

Studies) generally indicated medium to sti.ff silty clays. 

A soft pocket was noted in Boring No. 4 (Waiawa Street 

Improvement District Studies) at. about 9 to .14-ft depths. 

e 
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Water was noted at about 14 to 16-ft depths in the borings 

between these stations during the field explorations. 

About Sta; 13+00 to Sta. 19+00_ 

A layer about 15 to 20 ft thick of medium to stiff silty 

clays and clayey silts (MH soils.) with pockets of clay 

and silty sand or gravels. Some soft pock�ts may occur 

toward,s the western portion (Sta. 13+00 to 15+00). 

Water was noted at about 9 to 17-ft depths in the borings 

between these stations during the field explorations. 

About Sta. 19+00 to Sta. 24+00 

A surface layer about 4 to 20 ft or more of stiff to hard 

clayey silt (MH soil) underlain with silty sand·and decom­

posed rock to about 18 ft. Below this: stiff clayey silt 

to about 36 ft, the maximlim depth drilled in Boring No. D. 

Clay (CH soil) was noted in Boring No. 5 (Leeward Vil�age 

Apartments report) from the surface to about 4-ft depth. 

Water was not noted in the borings between these stations 

during the field explorations• 
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About St�-� 24+00 to About Sta. 32+00 (End Q( Rgadway) 

A surface layer �bout 6 to 13 ft of stiff clayey silt and 

silty clay' (MH soil) underlain with sand or gravelly soils 

to about 9 to 21 ft. Below this: stiff silty clay to 

about 31 ft, the maximum depth drilled in Boring No. 20 

(Leeward Village Apartments report) . 

. A soft or medium so.il pocket was noted in Boring No. 20 

at about 3 to 8-ft depths. 

Water was noted in the borings betwe·en these stations at 

about 8 to 18-ft depths during the field explorations. 

Variation$ to the above soil conditions-are to be expected between borings 

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

in.the borings, refer to the boring logs. 

DISCl[SSION: _AND RECOMHENDATIONS 

The proposed plan is to construct an. Entrance Roadway from the Waipio 

Point Access Road towards Leeward Community College, a distance of about 

3,200 ft. 

The roadway is generally planned in cuts and fills of about 5 to 30 ft. 
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The topography and soil conditions vary along the.p:toposed road alignment. 

Util:Lty ltnes are known to cross the proposed roadway alignme'Q.t. The 

contractor should refer to the plans for utilities and shou,ld proceed with 

caution wherever utilities are suspect·ed. 

A general discussion of the soil features and grading contemplated along the 

proposed roadway may be roughly broken down by various sections as follows: 

Sta. 0+00 (Beg.lnning. of Roadway) to Sta. 5+50 

The borings generally indicated 3 to 4 ft of clayey silts 

over about 4 to 10-ft thick "CH'' clays, then dense silty 

sands to 20-ft depths or more. 

The roadway is planned mostly in cut along this section. 

Retaiiling walls (about 8 to 12-ft heights) and slopes 

(about 5 ·to 30 ft. in height) are proposed. 

Because some existing structur.es are loc.ated near the tops 

of the proposed slopes and retaining walls in this section, 

development should be carefully planned and.designed. The 

contractor should take precautions in his construction 

procedures in this area so as to minimize damages to 

existing structures and ground features • 

For the design of retaining walls in this section, clay 

"CH" soils in the upper layers should be re�oved and 
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replaced with select material behind the retaining walls 

to form a buttress (see Figure 1). 

Clay soils encountered at the bottoms of wall footing 

excavations should be removed to a depth of about 2 ft · 

. and replaced with compacted select material. 

Low slopes (6 ft or less in height) in clay soils may be 

designed at 3 hor·izontal to 1 vertical or flatter slopes; 

otherwise, the outer portion of the slopes should be removed 

and replaced with a puttress fill of. select materials (see 

Figure 1). 

About Sta. 5+50 to Sta. 13+00 

The makai (south) side of the proposed roadway i;n the 

vicin_ity of Sta. 6+00 to Sta. 9+00 may be located near the· 

edge of some marshy ground. Pockets of "muck" or soft organic 

soils may be· encountered in this section. Provisions should 

be made for removal of soft pockets and reconstruction with 

fairly well-graded granular materials. 

Stockpiles of soil and rock were noted from about Sta. 8+00 

to Sta. 12+00. The loose materials should be removed do'Wn 

to stiff natural ground before placement of fills. 

- 9 
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Cuts and fills of about 5 to 10 ft ar:e contemplated alo'h$ 

this section • 

. In general,. slopes of about 2 horizontal to 1 ve:Etical or: 

flatter sh<;>uld be used. If practicable, 3 to 1 or flatter 

fill slopes would be preferable in the vicinity of marshy 

ground. 

About Sta. 13+00 to St.a. 19+00 

The borings generally indicated medium to stiff silty clay 

to about 15 to 20:-ft depths. S01ne soft soil pocke�s may be 

encountered towards the western portion, Sta.
· 

13+00 to 

Sta. iS+OO. 

Cuts and fills of about 5 to 10 ft are planned along this 

section. 

The alignment follows alongside portions of an existing 

roadway that may be on an embankment. Fills are generally 

planp.ed on the makai side of the roadway. 

- 10-
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After clearing and grubbing, drainage and subdrainage of 

low spots shpuld be done before fill construction. The loose 

outer portions of the existing road embankment should be 

stripped and the new fills keyed into stiff ground. 

Slopes of about: 2 horizontCil to 1 vertical or flatter may be 

considered. 

About St;a_. 19+00 to Sta. _ 24+00 

.The borings generally indicated a stiff to hard layer about 

5 to 20 ft or more thick underlain with silty sand and 

decomposed tock to about 18 ft around Sta. 21+00 to· Sta. 22+00. 

Below the sandy and decomposed rock layers appear to be 

clayey silts to about 30-ft: or more depths. 

Preliminary sketches indicate cuts of about 10 to 20 ft from 

Sta. 19+00 to Sta. 23+00. 

On the left side o� the roadway cut, a concrete retaining 

wall is proposed about 8 to 12 ft high and about 350 ft in 

length. 

The retaining wall footings should be located on the stiff 

underlying material. 

- 11 -
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About Sta. 24+00 to St.�. 31+4 7 (Enc!. . of Roadway) 

·The borings generally indicated a st-iff layer about 20 ft 

or more in thickness with layers or pockets of silty sand, 

gravels or deco
.
mposed rock. 

Cuts and fiils of �bout 5 to 10 ft are contemplated. 

Slopes of about 2 horizontal to 1 vertical or flatter should 

be used. 

A proposed sewer line about 20 ft deep is planned near the 

toe of the proposed roadway fill slope near Sta. 31+00. 

If practicable, the sewer line should be moved away ftom the 

toe of slope a di�t�nce so that the toe of fill-slope �ill be 

below a line.drawn upward at a 2:1 ratio or flatter from 

the invert of the sewer line. 

If relocation of the sewer line is impracticable, the design 

and installation of the sewer line should be done with caution. 

Because construction of the sewer line would disturb the medium 

to stiff in-situ soils, some lateral movements toward the trench 
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may occur. To minimize lateral movement, backfill of trenching 

should f>e done with care. The contractor should work in short, 

well-braced sections and backfill the trenches as soon as 

practicable. The backfill above the pipes should be co1npacted 

in thin lifts to 90% of AASHO T-180-73I density. 

Site Grading 

Selected on-site or approved off�site borrow soils may be 

considered for the fill construction. Site. grading, particularly 

construction of fills, should be done as early as·practicable 

to allow the ground to adjust to the new·load conditions before 

pavement construction� 

Work in the vicinity of existing utilities, particularly gas 

and fuel oil lines, should be coordinated with the respective 

utilities to minimize damages or interference with their 

operations. 

Grading work should be done in accordance with the Revised 

Ordinances of Honolulu, 1969 As Amended; and as recommended 

below: 

1. The area should be cleared and grubbed. 

Surface vegetation, rubbish, debris and 
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abandoned structures should generally be 

·cleared and removed prior to site filling. 

2. Topsoil and stockpiled soils should be stripped 

to stiff natural ground before the placement 

of fills. Loose surface soils at finish grade 

should be scarified and recompacted. 

3. Soft spots or "CH" clay pockets encountered 

during site preparation should be excavated 

and replaced with select material cQmpacted 

in thin lifts. 

Pockets of "muck" or soft organic material may 

be encountered in the vicinity of about Sta. 6+00 

. to Sta. 10+00. Provisions should be made for 

removal of soft pockets and backfilling with 

selected materials. Below ground water level and 

to about 4 ft above water level, selected fill 

material should be fairly well-graded granular 

material. Above that, selected general fills 

may be considered. 

- 14 -
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4. Hard surfaces along the existing roads and in 

localized areas should be s'carified down to 

stiff soils and recompacted to match the density 

of the. surrounding soil. 

5. Where fills are proposed in sidehill .areas and 

across the natural drainageways, loose material 

along the bottom and sides should be stripped 

dowu to stiff natural grourid or scarified and 

recornpacted before the placement of fills. 

Ablanket of filter rock should be placed along 

the bottoin and sides of the natural drainageway 

before the placement of fills. Subdrains should 

be placed .to drain the low spots. The locations 

of subdrains should be determined in the field after 

clearing and gr·ubbing. 

6. Thin sidehill fills (sliver fills) 
·

on sloping 

areas should be avoided .• 

7. Fills should be constructed in approximately 

level layers starting at the lower end and 
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working upward. Where fills are made on 

·sloping areas steeper tha.n about 5 horizontal 

to 1 vertical, the ground at the toe of the 

fill should be benched to a generally level 

condition. As the fill is brought up, it 

should continually be keyed into the stiff 

natural ground. by cutting steps into the 

slopes and compacting the fill into these 

steps. 

8. Old cesspools or pits shouid be.located 

on the grading pla.n �nd backfilled before 

grading work is started. The recommended 

procedure for backfiliing is outli_(led in the 

attached "Proposed Specification for Earthwork." 

Existing artesian wells encountered on the site 

should be _accurately located. The Board of Water 

Supply should be notifi�d before capping off a 

well. 

9. If boulders are proposed to be used in the 

construction of fills, they should be generally 
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placed along the toe section of the fill slope.. 

' 

Before placiil,g any boulders, the subgrade should 

be stripped to stiff natural ground and shaped 

to drain. A transition layer of select granular 

mate:dal (6 in. to dust sizes) should be placed 

on the subgrade and the boulders placed on the 

select material. A transition layer of select 

granular material should also be placed against 

the boulders before earth fills are placed 

. against the boulders. Earth fill n1a:y be used in 

void spaces between boulders. See attached sketch, 

Figure 2. 

10. Fills should be laid in 6-in. compacted layers. 

The top 2 ft of fill should be compacted to a 

density of at least 95% of AASHO T-180-73! density 

and bel9w this tQ at least 90%. 

11. Provisions to drain the site should be included 

during and after tbe completion of filling 

operations. 
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Slopes 

In general, cut and fill slopes of 2 horizontal to 1 vertical 

or flatter should be used. 

· If slope heights (top to toe) of greater than 15 ft are 

considered, 8-ft-wide benches should be placed at height 

intervals of about 15 ft. 

To minimize erosion, the runoff from rainstorms should be 

diverted away from slopes by berms ot ditches whenever 

practicable. 

The surface of fill slopes should be compacted with.a 

sheepsfoot roller or by cat�tracking. 

Slope planting is recommended on .· cut and fill slopes to 

minimize erosion. 

Slope adjustments or other precautions may be necessary if 

seepage zones or soft spots are encobntered in localized 

areas. 

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

ratios generally about 3 horizontal to 1 vertical or flatter 
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should be used for slopes less than about 6 ft in height; 

otherwise, slope adjustments such as use of butt.t'ess fill 

should be considered. 

A buttress fiil should be �sed for slope cuts greater than 

6ft in height in "CH" soils. When practicable, the base of 

the buttress fill should extend· thru the "CH" clay down to 

older alluvium or sandy material. The buttress fill may 

be constructed with selected soils. See Figure 1. 

Retaining Wal.ls 

In general, retaining walls should be designed with good 

drainage provisions along the backand base of the wall. 

The backfill of the wall should be constructed with fairly 

well-graded granular soils. 

-Subdrains should be placed along the base of the walls 

and daylighted at low points. Outlet areas should be 

blanketed
.

with filter rock to minimize plug;ging the outlets.� 

The excavation. for walls should be made preferably after 

the site nas been gra.ded and compacted and prior to the 

start of paving construction. 
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The bottoms of walls should rest on stiff natural ground or 

on compacted select material. 

Where clay "CH" sol.ls occur in the upper layers in back of 

retaining walls, the clay soils should be removed and replaced 

with selected materials to form a buttress (see Figure 1). Soft 

or clay (CH) soil pockets at the bottoms of footing excavations 

should be removed and replaced with well-graded granular material 

or low grade concrete. 

Foi:- l<tteral e�rth pressures, assuming a, select well�drained 

backfill and drains are provided, an equivalent fluid pressure 

of about 45 p. c. f. may be used for a level backfill. For a 

sloping backfill, the lateral pressure should be increased 

according to .earth pressure charts by Terzaghi & Peck, or other 

similar accepted theory. In addition, lateral .earth pressures 

should be added for anticipated vehicular loads or other surcharge 

loads. 

The center of pressure should be considered to act somewhat · ·  · 

above the lower third of the t-riangular fluid pressure diagram, 

assuming that subdrainage and drainage of the backfill are 

provided. 

Bearing values of about 2500 p.s.f. may be used for retaining 

wall foundations resting on stiff natural ground. The bearing 

·values may be somewhat increased for toe pressures. 
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For sliding resistance between the base and subgrade, a 

coefficient of friction of 0.40 may be used provided the 
____ ____ ... __ 

base o:f; the wall is well draiped; and there is sufficient 

(2 times the base) stiff material ill front of the toe of 

the wall. 

Roadway Pavement Thickness Design 

In general, based on the City and County of Honolulu design 

standard for flexible pavement for automobile traffic and 

drained subgrade conditions, the roadway pavement sections 

may be estimated as follows: 

1, Wearing course - 2-in. asphaltic. c.oncrete 

(residential). 

e 2-1/2-in. �sphaltic concrete 

(business and industrial) . 

2.· Base course 6-in. base course. 

3• Subbase course 6-in. select borrow over a 

prepared subgrade. 

(0 in. over rocky or sandy soil) 

4. Borrow - 18-in. borrow over clay, 

"CH" soils (CBR.( 3, 

Expansion ? 6) • 

e 
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Suggested preliminary pavement sections along various portions 

of the roaciwa:y for design and estimating purposes are shown on 

the Boring Location Sketch. 

The need for a select borrow subbase or a borrow fill course 

will depend upon the actual material used in the construction. 

Thickness of the subbase should be determined by testing the 

soils exposed at subgrade level during construction. 

Provisions should be made in tbe co.n:tract documents to allow 

for field �djustnients regarding the select borrow subbase and 

borrow material requirements in accordance with the design 

standards of the City and County of Honolulu. In fill areas, 

the use of select soils within the top 2 to 3ft of the sub­

.grade may reduce the thickness of or eliminate the need for 

the select borrow subbase or borrow courses. 

The subgrade should be compacted and shaped to drain. To 

avoid the pending of water and softening of the subgr�de at 

low points., weep holes should be placed at subgrade levels 

through the walls of catch basins. 

Unforeseen Conditions 

Because of the variability of soil deposits, site :improvements, 

design a.nd construction techniques, conditions may be encountered 

that cannot be foreseen with even the most exhaustive studies of 
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site and prQject conditions. These unforeseen conditions 

should be recognized when encountered and then evaluated so 

that the designs or the construction methods may be modified 

accordingly, if necessary. 

Unforeseen or undetected conditions such as soft spots, 

existing utility trenches, underground structures, boulders, 

expansive soil pockets or seepage water, etc., may occur in 

localized areas and will have to be adjusted and corrected 

in the. field as they are detected. 
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. PROPOSED SPECIFICATTON :E'QR,. EARTHWORK 

ENTRANCE RQAnWAY TO LEEWARD COMMUNITY COLLEGE 

General Description 

This item shall consist of clearing and grubbing, preparing of land 

to be filled, excavating and filling of the land,· spreading, compacting 

and testing of the fill, and subsidiary work for grading the site. 

Clearing, Grubbing and Preparing Areas to be Filled 

Vegetation, rubbish and miscellaneous material shall be removed and 

disposed of, leaving the distu.:tbed a):'ea with a neat, debris-free appearance. 

Topsoil and stockpiled soils shall be stripped to stiff natural 

ground before the placement of fills. Loose surface soils.encounte:ted 

at f.inisb grade sball be scarU:;i.ed and recompacted. 

Hard surfaces along the existing access roads shall be scarified down 

to stiff soils and recompacted to match_ the density of the sur:tou11ding soil. 

Soft spots or pockets of "muck" or soft organic material shall be 

excavated and replaced with selected materials� Below ground water level 

and to about 4 ft abov·e water level, selected fill material sbalLbe 

fairly well-graded granular materiaL Above that, selected general fills 

may be considered. 

Where fills ate proposed in side}lill areas a,nd gullies, loose material 

along the bottoms and the sides shall be stripped down to stiff natural 

ground before the placement of fills. New fills shall be keyed into the 

stiff natural ground. 

' I 
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Subdrains shall be placed along th� bottoms and sides of the natural 

drainageways before the construction of fills. The locations of subdrains 

should be qetermined in the field after clearing and grubbing. 

Where fillS are made on sloping areas steeper than 5 horizontal to 

1 vertical, the ground at. the t.oe of the slope shall be benched to a 

generally level condition. As the fill is brought up, it shall be· 

continually keyed into.the stiff natural ground by the cutting of steps 

into the hillside and compacting the fill into these steps. Ground slopes 

which are flatter than 5 horizontal to 1 vertical shall be benched when. 

considerednecessary by the soils engineer. 

MaterJa.l� 

Fill materials shall consist of selected on-site or approved borrow 

soils. The soils shall contai:xl:no more than a trace of organic and 

deleterious matter. 

Borrow soils shall be select soils with rock sizes generally less than 

·6-in. maximum size and a plasticity index generally less than 20. Material 

placed in the t()p 6 in • .  of fills shall be generally less than 3-in. maximum 

in size. 

Select granular material for buttress fills shall generally be 

fairly well-graded granular material generally less than 6-in. maximum 

size and plasticity index less than 20. 

Select·granular material for subdrains shall generally be less than 

1-1/2--in. maximtJ,m size, _with abo.ut 90% passing the l-in. sieve. The 

material shall be well-graded with less than about 5% passing the No. 200 

sieve. : i 
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Selected granular material for fills beiow ground . water and for backfill 

of trench above the subdrain filter rock shall generally be well graded, less 

than 1.:..112-in. maximum size and less than 15% passing the No. 200 sieve. 

Placing, Spreading and Compacting Fill.Material 

The selected fill material shall be placed in l�vel layers which, 

when compacted, shall not exceed 6 inches. Each layer shall be spread 

evenly and blade,.-mixed during the spreading to attain uniformity of 

mate.rial and water content within each layer. 

Rocks or cobbles shall not be allowed to nest, and voids between 

rocks must be filled and compacted with. small stones or earth. 

When the water cont.ent of the fill material is well below the 

optimum for compacting purposes, water shall be added until the water 
'P: 

content is slightly on the wet side of optimum to minimize expansion. 

When the water content of the material is well above the optimum 

for compacting purposes, the fill material shall be aerated by blading 

or by other satisfactory methods until the water content approaches, but 

is.on the wet side of the optimum. 

· A.f ter each layer has been placed, mixed and spread evenly, it shall 

be compacted to 90% of maximum density in accordance with AASHO Test 

No. T--180-731 or other comparable density tests. For fills .in roadway 

areas, the top 2 ft of fill. shall be co�pacted t<;> 95% of·the DJ.aximum 

density. 

i 
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Compaction shall be with sheepsfoot rollers, multiple-wheel 

pneumatic-tired rollers or other acceptable rollers which shall be able 

to compact the fill to the specified density. Rolling shall be accomplished 

while the fill material is at the specified water content. The rolling of 

each lay�r shall. be continuous ovet' the a·rea and the roller shall make 

sufficient passes to obtain the desired density. 

Field density tests shall be made to get an indication of the 

compaction of the fill.. Where sheepsfoot rollers are used, the soil may 

be disturbed to a depth of several inches. Density readings shall be 

taken in the compacted material below the disturbed surface. When these 

readings indicate that the density of any layer of fill or portion thereof 

is below the required density, that layer or portion shall be reworked until 

the required densi.ty has been obtained. 

The fill operation shall be continued in 6-in. compacted layers as 

_specified above, until the fill has been brought to the finished slopes 

_and grades as shown on the accepted plans • 

.Ba�kfilling of_ Old _Ces_spo_ols or Pits 

The following procedures shall be followed for backfilling: 

(1) Sludge Removal 

Remove the sludge or debris from the bottom of the old 

cesspools or pits by (a) pumping or (b) by clamshell 

ps.,.4 
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or any other suitable way. The material shall be 

disposed _of away from the! site. The removal of sludge 

and debris shall be verified by probing and shall be 

less than 12 in_. at the bottom. 

(2) _Granular_Fill (below 3ft from finish grade) 

Use granular material, graded from 6 to 0 inches. The 

fines p·assing the No. 200 sieve shail be less than 10%. 

The materials shall be placed in thin layers (12 in. 

maximum) and compacted with vibratory equipment to 90% 

of AASHO T-180-731 density. Ramming each layer into 

-place with a clamshell bucket will be allowed. The 

granular _fill shall be wetted before placement into the 

cesspools or pits. ·Sufficient compaction tests shall be 

conducted to verify that 90% compaction is obtained by 

the construction method selected. 

(3) .Top 3 Ft of Fill 

Lin-ings encountered in the cesspools or pits within · 

the top 3 ft from finish grade shall be removed. The. 

fill within the top 3 ft from finish grade shall be con­

structed from on:'"'si.te soil in thin layers (6-in. compacted 

�S-5_ 
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Excavation 

thickness) to 90% of AASHO T-180-731 density. The 

material at finish grade shall blend with the surrounding 

soiL 

Suitable material from excavation shall be used in the fill and 

unsui.tal;>le material f:r;om ex�avation shall pe disposed of. 

Slope Adjustments 

Where plastic "CH" clays are enc.ountered and where slopes greater than 

6 ft are proposed, the outer portions of the slopes sb.all be constructed 

with select materials. 

If pockets of clay soils are encountered. in slope excavations, the 

. slopes shall be adjusted by use of flatter slopes or by removal of the 

clay "CH" pockets and reconstruction of the.slopes with select materials. 

The actual remedial measures will depend upon field conditions. 

Boulder Fills 

If boulders are used in the construction of fills, tll.ey shall be 

generally placed along the toe secti.on of slopes. The subgrade shall be 

stripped to stiff n(ltural groQnd,.shaped to drain and a trans:ttion layer 

of select granular material (6 in. to dust sizes) shall be placed on it; 

A transition layer of select. granular material shall be placed against the 

PS-6 
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boulders before earth fills are placed against the boulders. ·Earth 

fi.lls may be used in void spaces between boulders. 

Unforeseen Conditions 

If unforeseen or undetected soil conditions such as soft spots, 

existing utility trenches, underground structures, boulders, expansive 

soil pockets or seepage water are encountered during the field operations, 

corrective measures shall be made in the field as they ate detected. 

Rainy Weather 

No fill material shall be placed, spread or rolle_d during unfavorable 

weather conditions. When the work is interrupted by heavy rain, fill 

operations shall not be resumed until field tests indicate that the water 

content and density are as previously specified. 

PS-,7 
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The strat;Lfication lines 
the approximate boundary 
be gradual. 

Symbols 

BORING LOGS 

shown 011 each of the boring l,ogs represent 
between soil types and the transition may 

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

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

Where no parenthesi,s "MH" is used, the soil sample was classified 
from either the Atterberg limit or grain-size analysis test results. 
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. f-. 
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* Elevation estimated f�m 
topographic

_ 

survey map by · 
· R. M. Towill Corpotat n 

PENETRATION DATA 

' Standard -_, "2. �· 0 o P. Tt-l 11-l i Penetration Test _ \NAI.ol,.. Tl.lP.>f;_-
. · SA.Mr�.(;-" 

N (Blows per foot) , 
0 10 20 30 _40 t?L-OWS/Oo$ 

1--1-1--

1 

IS/ • S/ , 
/OoS to.?. 
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£..\·c\"tRt--.NC� ROADWA.'/ \o LE:E:vVA.R'D GOt.I\MUI\IITf C.oLl..E.G>E 

TABLE I.� -SUMMARY OF LABORATORY TEST RESULTS 

e 

BORING NO. 

· SAMPLE NO. 

DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 

(% Passing) · 
Sieve 

1" 
1/2" 
114 
1110 
1120 
'1140 
11100 
11200 

ATTERBERG l.IHITS 
Air Dried or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

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

;:... I Molding Dry Density, P.C.F. 

e 

).;..1�73 

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.) 
Optimum Moisture (%) 

REMARKS: 

Date q-\�·14 .. _ By 

A. 
c. 

\o'·l� 

bR.Ov-!N 
- �'-�� 

!4t'>..IVIRA).. 
0S . 
"Uo 
rz..q 

�€-01\...\M 
I'A �0 I l,H''/\ 
v.�o. -1-1161-1 

__ C.\.,\ 

e> 
e>. 

S'-I.P.S' 

bQ.O'N� 
• .  VL� 

Nb.\V\Qp.t_. 
�s 
"L&, 
1-q 

SI..O'N 
"-"�0. -lrl I&\..\ 
\-1\'E:-0. -\..\ \(!:>!-\ 

Or\ 

t> 
€ l1of' 

W'J2.\.�' 

. \P.t-1 
SP..t-lO'f '51\..\ 

:tlJ. O.::>RA I.-

Nt>..iUJ<P!\....-

NOI'\-f'\..AC,"\10 

(M�) 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCTURAL, SOILS ENGI_NEERS I 
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e 

e 

e 

3-1�73 

�N"IQ�NC..E. . }<OA.OWA..YJO L!:.�Wt',.'P..D CL>Mt-1Utl rty COLLEGE". 

TABLE I� - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 

SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAiN-SIZE ANALYSIS 
(% .Passing) · 

Sieve 
1" 
1/2" 
(/4 
t/10 
(/20 
1140 
11100 
11200 

ATTERBERG LUUTS 
Air D.ried or Natural 
Liquid Limit 
Plastic LiJllit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENt .SPECIFIC GRAVITY 

CBR TEST 
(Sutchatge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upotl.saturation, % 
CBR at 0.1" .Penetration 

MOISTU.RE-DENSITY RELATIONS OF SOILS 

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

REMARKS: 

Date Cf-f�-14 By ror 

c. 

S\..\RFt>.�� 

t,}Qoy..!N 
SII,.."N Cl.-f>.'/ 

�£:>.\VIR£'>.\... 
s?; 
11..� 
1/.4 . 

\'A 'G. P I L.H./\ 
I'A�OilAIV\ . 

N\�. - 1-\ \(:M 

lv'\\-\ -4\ 

�;1q 

�1.J 
31·1 

JA 
ill 

A 
ORj 'fo lf-1�1 

�(.£> 
'l.J 

� 
c 

\0'-\\.S' 

MO\TI...ED 
BI<.OV-IN 
G-LA'j 

NC,J\ARt\L 
s� 
'2.S 
'?\ 

t, lO'N - tv\ E:-0 ' .. 
Mt;,Q.- ��(,� 

1-\ \G'r\ 

C-\-1 

0 i) 
D & 

\£' -\lt',S' . 20'-�\.�' 
eRo.NN MOT"TL'E;.O o...�-g;'r ?''[ 'OQ.O'NN · 

��Jj_cL.P; C.\.�'1&'1 $\'v':J; 

1'\ Pt( L,hQt-.L 1'\�}qt<t-.L 
�(o S(o 

. :2f2 .. 40 

'2.� \/,p 

MBOIUI\I\ ""'E. 0\ 1 ... 11'/\ 

1'1\'E:OIVI'I\ M"E:OlUI'.f\ 
�0.-\-\10\.\ S!,..\&1-\ ·HI\�o. 

J-.11\-1 . !V\H 

WAL TEJl LUM ASSOCIATES, INC. I 
CIVIL, STRUCTURAL! sOILS ENGINEERS . I 
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GNI�P.NC..s;:. ROAVW""Y lo LI:: .. E.WA-Rt> Golv\M0�\IY COLLEC:.t; 

TAB LE Lv _ - SUMMARY OF LABORATORY TEST RESULTS 

e 

BORING NO. 
SAMPLE NO. 
DEPTH B ELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSlS 
(% Passing) 

,, " Sieve • \ Y'l. · 
1" 
1/2'' 
114 
1110 
1120 
1140 
11100 
11200 

ATTERBERG LHfiTS 
Air Dried or Natural 
Liquid Limit 
Piastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge-51 P.S�F.) 

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

MOISTURE-PENS:J:'fY RELATIONS OF SOILS 
(AASHQ T-..180-73I, Method_) 

Dry to Wet or Wet to Dry 
�x. Dry Density (P.G.F.) · 
Optimum Moisture (%) 

e I REMARKS: 

Date q- \'b-14 By P-1 

3-1273 

� 
:;?V.Qrt::>..� 
MO\ii...-W 
�Q..O'NM 
.co\ '-TI CLf'i?/ 

tjP.1V\I<Al;. 
s;q 
�Dr 
tl� 

V\G.O\VIl\1) 
1'-/\�0. -1-\ If;>� 
\v\ �0._- " \�\-\ 

1::1\..\ 
'l.?i? 

tze.� 
�o.o 

4-'? 
2l.'2 

� 
QR'f \0 Y:--1�1 

q, -
'Q\ 

WALTER LUM'ASSOCIATES, INC. 

I CIVIL, -STRUCTURAL,. SOILS ENGINEE
-
RS 
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8-872 

PLASTICITY CHART 

-PROJECT: . IC.\-\It<t>.t-\Cl?- ROA'DWA.'/ 1o LE:"E:WA:Rt> GOIV\MUW\"'\)1 COU£G.t:. . . . . - ·-----·---------.:...----:---··--··�----····---�---

LOC A T I ON '· 

I 
�Nt>,\P--'NP-. �� 'N�\Pio, �'NA, ct-\-�u 

I 
\--\·t:\'Nt\11 

90 

80 

70 

60 

50 

40 

.. . -. -
CH 

/ 
v 

v 
CL c-c / 30 

20 -- .. 

10 
v 

CL-. ML ./ 

0 
0 10 

v 
20 

DATE q- \'? .. 14 

30 

... 
b,-C E., E 

v. 
.o p 

cs �R.ft\C€ • �E. 5UR1 l\C.S 
L 

/ 
/ 

ML 

40 . 50 

.v G 

60 70 

LIQUID LIMIT 

BY · tzC· 

80 

' 

11

A
1 

LINE 

/ 

/ 
" 

MH 8 OH 

.. 

"y v 
v 

. . --

. ---

I 

90 100 110 120 130 

WALTER LUM ASSOCIATES, INC. , 
CIVIL, STRUCTURAL, SQILS ENG.INEERS 
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9-470 

130 

120 

110 

-
u.: 

MOISTURE-�ENSITY CURVE (AASHO T-18Q-7:,I, METHOD�) 
PROJECTr t:;t>lTAAlJCt. ROI'-..UWA.)f�EtWA.RO CJ)MMIJt\IJJ.i. .. <;fll},J:;�g-·---v , . . AGGREGATE: '4 M IN.\JS 

L_ OCATJQNr : .. 'NAIA'NC... �WA\P\0, E.\NA, OCi.\-\V\' \-\t.w'IA\1 MOLD SIZE: l4"c:fi�4·�:����hG.� 
. . I . -.- . HAMMER: Ol-& . .R.oP 

SAMPLE NO .. : 0 e.,ugf'�g?:. ·- - . .. .. LAYERS: S 
SAMPLE DESCRIPTION: l e;>RO'NN S\L..T'j 6\Aj. BLOWS: Sfo/ LA.'< E.� . I 

. 

' IE.Ro A R VOl OS CU 

.. 

- - . . -

IR.\/t:. 
c.) 100 a.: 

� (! IP�'""' P'GRI: \/IT'-/ - �·:"74 -
>-
1-
C!> 

. z: 
w 
0 
>-
Q:: 
0 

"!(.. 

Cll 
90 

SGo , --

Bl 
---80 

70 

60-
0 

... 

DATE ?>-14-14 

l oo"/.1 

9S%� 

'1o·1.1. --

8'7%l --

10 

BY C..J·t . 

:\ 
1/ \ l\ 

-- J_ 1-1--- �\ '\ 
.j 

-- -l I+"' � 

- -

. .. -- - --- --. 

. - -- ... . - --- · - -

� 
� 

�� 
� �· . · o 

c <:<' 
II 

_ _  ) _ 3 � 0 � 
0 � 

__ ,_ _ _  -

I I \ 

I �I l 
I� � 

I I 
20 30 40 

WATER CONTENT (0/o) 

. - -

I 

I 
I 

50 60 

WALTER LUM ASSOCIATES, INC. , 
CIVIL, STRUCTURAL, SOILS E-NGiNEE-RS 
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9-470 

130 

120 

110 

........ 
u.: 
(.) 100 a.: 

-· 

r 
1-
(J) 
z '11 
w 90 c 

r 91 � 
c 

e-z. 
eo 

16 

70 

MOISTURE-DENSITY CURVE (AASHO T•I80•13I, METHOD�) 
PROJECTr. E.t.liR/\1\lCE ROADWA'( 10 LE£VJA\2..0 COMMOt--.)11'/_!:..Q�G'E:. l " 

. . 
AGGREGATE: � \:1\ N\JS 

LOCATION I 
. V-J(), \b:-.'Nl>. e w D-1 f'IO et--IA I 6D�U I �.CWAI1 MOLD SIZE :f' x.4.Se4"HI6.tt 

. · 1 · . HAMMER: lOLlY;, \'O"DR.DP 
SAMPLE NO.: s:;. �1..\R,ft>.te LAYERS: t;. 
SAMPLE DESCRIPTION:. f Mcrr-n..€.0 �IZO\N� S\\,.Ji C\.A'f BLOWS: ·zs/ LA'<E� 

- .. . - .. 

.. -

- -

\Do"!. 

'15% 

-- � 

--

-- __f£{. --

10 

-

. .. 

I 
I I 
: 
I 

- ·  

I 

\ (� �-oRO 1::>. t<.,. YO\ ps_c.u �VE. 
P"EC..Ifl( - GI<A'- IT'/ •. �.e:? 1 

� 
-- / \ � / I 

/ ---1 �� -- -- "'-· 
--1 +' 1\ ""-, I -- -- I 

� 
� 
{I 

I� 
-- I� 

I� 

-

I I 
1 
IJ) 

3 

� 

d:) 
. 

0 

� I 

J 

• >::)' < , '1 
20 30 40 

WATER CONTENT (0/o) 

. . . 

50 60 

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

DATE '3-·z.:z..-74 BY C..l:i. 
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10-470 

CBR TEST 

PROJECT: C.\--\JRN·KS, ·RoN:Nv6'i JO LE-EWI\W. C..Otv\IV\V�\1Y CoLLEGE 

LOCATION:·· 'Nf:>.\f.:;...'NP., -� 'Wt>i\f\ 0 
I

- 6\Nt\ 
I 

Q.�\.\V\' \-\A '/'I PI\' 
• 

SAMPLE NO: · v 5tJt;af·O.c€. 

SAMPLE DESCRIPTIONr · PRO\NN ?1\..."N c.-L.A'/ 

�nn 

4ID 

4� 

IJPJ 

� 

1'/F 

/IN' ... 

100 

ICO 

50 

.. 

. / 

I 

. . 

I 
v 

... 

/ / 

� 
v 
>R@ ),'L,' Pt 

v 
· /  /t �R e . 0.1" J 6JJE-TF AT\OJJ 

_ PI!NETR ATION (INCHES) 
AD'JUSIE.D C.COP,D\�\Al'E.�. 

. 

TEST RESULTS1 

MOLDING MOISTURE,%. 1.1J 
MOLDING DRY DENSITY, P.C.F. Cl \.1 

. 
· CBR@ 0.111 PENETRATION. 

I 1.4· .. 

DA�S 60AK�D 4 

DATE �-IZ..l-14 BY C-L . 

DATE fJ -'l.'l.� 14 BY � \ 

/ 
,.,.,. 

JETRA 

,114j10 
- -· -

/ 
� 

.. 

\O�:'Z.� 4As: \1.G 

'; ll.4 

I 
5 

CBR PENETRATION DATA 

PENETRATION LOAD LOAD 
. (INCHES) (LBSJ (PSI) 

0. 025 coo "l.O 
0.0 50 1qo CcZ> 
0.0 75 - �40  II� 
0.10 0 4-ftO 15� 
0.1 2 5 5(£) I !'J1 
0.15-0 <040 'Z.I3 
0.1 7 5 liO . tt-:-1 
0.2 00 100 '2;5Q 
0.25 0 �40 fl...'(;() 
0.3 00 Cl40 �lZ> 
0.35 0 1010 �1 
0.400 1010 �51 
0.45 0 1150 '3f;? 

0.5 00 ltL\0 403 

AGGREGATE '/4'' t..A!fJU? 
HAMMER WEIGHT \0 Leb. 
HAMMER DROP \� UJ'?, 
No •. OF BLOWS �kA'iE.R 
No. OF LAYERS 5 ___::;;.._.._--'--

WALTER LUM ASSO.CIATES, INC. 

I CIVIL. STRUCTURAL, SOILS ENGINEERS 



CBR ·TEST 

e PROJECT• E:"·\"\��N C� RO/\'DW�Y 10 U::.t::WJ>..RD C.OtviMV�l\Tt CD\..LcG'E: 

LOCATIONa. - 'N p., l>'M f>.. t, 'NAI.P\011.;\f'.lt::>., OC\1-H .. \, "-'P.'NAl\ 

SAMPLE NO: � 0UR�t\C:� 

SAMPLE DESCRIPTION: M 011 LSO eRowN �\I...Tj C�t-..� 

ll.DO 

If)() CBR PENETRATION DATA 

PENETRATIO.N LOAD LOAD 
(INCHES) (LBSJ (PSI) 

1(,0 0. 025 tz.Cl 10 
0.05 0 50 11 

140 0.0 7 5 10 ll?:> 
0.1 0 0 ICO �� 

e 

I'LO 
0.1 2 5 IIC! 40 
0.15 0 141 41 

..... v in 0.1 715 . l.lol 54 
a.. .-...... lOO v 

0.2 00 111 f:A' 
0 v 101 
<( 

0.215 0 G,l 
0 _..../ 0.300 IL1.P.:> 1f> -' f>(') 

v 
v O.SIS 0 fl.S� €>4 

� 
0.400 1..W - tJ4 

f#O �R eo. ��� �J.\ :TRATtr L\::YY!:s �.Cl 

v� 
0.45,0 �II 104-
0.5 00 �I I 14 

40 / V4'' MIU� 

/ 
v C! R @ 0.1" Pe N81RA �r::to�= 'l/to � �.1. 

· AGGREGATE 

HAMMER WEIGHT 10 l..eh, 

'1.1) HAMMER. D ROP If, IUoS. 

1/ 
No. OF BLOW S · n&IL..A'lt.P. 
No. OF LAYERS 5 

0 0.1 0.2 0.3 0.4 0.5 

PENETR ATION (INCHES) 

TEST RESULTS• 

MOLDING MOISTURE,%. . ll...<0.5 
MOLDING DRY DENSITY, P.C.F. C\0.0 . 
CBR@ 0.111 PENETRATION "J.'l 

e 
· OA't<? '80AK.8D 4 

DATE . � :-'2.\ -l4 BY C.. I..- WALTER LUM ASSOCIATES, INC. 

I DATE �-tz.'l.-14 BY �\ 
CIVIL, STRUCTURAL, SOILS E-NGfNEERS 

I 
1'"1- ·, .,n 



e 

LOGS OF BORINGS AND LABORATORY TEST RESULTS 

FROM 

WAIAWA STREET IMPROVEMENT DISTRICT 

(STUDIES IN MAY _& JUNE 1971) 

AND 

e LOGS OF BORINGS 

FROM 

"LEEWARD VILLAGE APARTMENTS" 

REPORT DATED APRIL 15, 1971 

e 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96B16 • PHONE 737-7931 

Boring Log 
BORING NO. I . Sheet No. of 

PROJECT WAIAWA ST.· IMPROVEMENT DISTRICT 
Driller

. \N.LUf':"\ A'S?OC:..,INC.. 
Date 

MA."f 4 I<'Jll 

LOCATION Waiawa & Waipio, Ewa, Oahu, Hawaii Field Party
.

.. GLOP.. "1 1 1<,,.6... I<.U . , P.,.UC:iE.J'l..(MOe>l\..1';) (,"(1-\0L.L.OW) 
. _Tax Map Key: 9-4-08 & 9-6:,..02 & 03 Type of Borong I!> ·4.0. Diem. .· . "?JE:.M 

. 41' + ;( -

HAMMER: Elev, · . . .. · - Datum ---..,...----

Weight 140 � "o:rir:_r �Bi;t -·�-,-��C..�-�- P�·=R�f:>...�C.==---r -�-.--..:.._-.-......_ _ __c 
� a .. :: . �o'T .. 

Drop '-' . 

Water level HoT•c.fcP' 
2'' '? • 'Z." Q.x;:>. THI1'4 Wti-l..l:. 'TU�e Time 

SAMPLER: 'l' -', -;.  · -.._" '?'T�f-lt7,b..RJ7 "7f'LI'"T ?F'OOf� DateS"'=4·11 

ci 
PENETRATION DATA 

c 
� : � i] � DE.SCRIPTION 

� 
� 
� 

;; 
Q. 
E 
"l 

ci z 
" 

Q. 
E 
"l 

M c . ., .... 
c·u 
�0: 

..: ·C 
8 
�� ;: 

' � .; u 
c:::: u.: . . . lb • .... u. 

o·�. a ci? 

"' .. .c . 
., .... 
.,.n 
;C: > 

'Standard i Penetration Test 

"2 .. o. D'. 
"TI-liiJ WALL. 
iue.e.. 

:� �..! ::l<nU 

(MH) 

CL 

C.H 

(SM) 

(St-1) 

ELE.'i. � +"' ·� 1 � 

!:>'TIFF, e>Rowt-J 
SIL-1'1 CL-A'"'f -w; 
c..o�AL. F�t-..6MS.IJTS 

STIFF, BR.OWN 
CL..A"'j 

I 

�"TIFF, �F-OWI--I 
C..L.A 1 � I RAceS 
OF ���M�o�e� Ro�K 

PE;!-!S=., MO'l''�LE-.17 �ROWN 
S I L i ""! ?.>.Nt:> � 
D'E.C.OMPC'i>IS.P R,OC.K, 

STIFF. MOTTL..EP' C..RA"t 
SIL.T"t SAN!:' W/ 
!?E.G.OMPO�E..P ROC-K 

.. EN I?'. OF e,oR.r NC.. � "2.1, 

"" 
E.Le.VATIOIJ E:.STIMAjE;P 

. F"OM "TOPO MAP 

0 

s 

-

10 

1-1'2'�" 

IS . 
----."2."?', 

-

-

-

'2.0 ' 

1-. '2."SS 

h: 
1\ "· 

'·-� 
,. 

:::_, .'. A� ::-:'· 

I· �::1 
.d; 
1\. 

+--

1\' 

I!' 

J·_o:: 

\·.b. "26> 

,. C1. u C1. ... c Q ;::) 

1·1:!1 liO� j1.7 . t �& M4BO 
Lt. 4-*' 
f'\.. '2.(.. 

I· c.. 

I·D 

I·E 

'2.5 
LLiS8 
PL.�"2.1 

'2.'? 

41 

I N (Blows per foot) 
0 10 20 30 40 e>t..ow-5jo.:, 

1.-

1-

4/.5' 10/.&' 

-·-j-. t1J 44 

1-+ I -l=f==t==r 'lOj.! 
HAM"1E-J\ 
!!:>OUI4C.f:.'7 

1=1-l=t=i j t Ylj& 



e 

e 

e 

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

Boring Log 
BORING NO. 

. 
'2_ Sh�et No. of 

D'll \<J.LUMA:?.::.oc.. .. INC... JUNE. S 10"11 
r. er Date ' PROJECT WAIAWA ST. IMPROVEMENT. DISTRICT 

Waiawa & Waip_io, Ewa. Oahu. Hawaii Field Party M.A.E:SHIF�O.T"':>UKA.iAKl LOCATION 
T M · · 

·AUC.�F.(Moe><LEo ) ,_,; 
ax ap Key: 9-4..:.08 & 9-6..,-02 & 03 Type ol BOring t111iUTf..t16.H Diam. ---:"--·;.;------'-

11'+ � -
HAMMER: El.ev, · - . . . Datum _____ .,;_ __ 

W · h 140� Drill Bit T C,, l?RA.<4 
e1g t ----------��------�-----r----------� 

Oro 30" 
Water Leve_l I C.. • I I I 1 P '2." <:> • '2." o.P. Tl-\IN WA.L..L.Tt..a!>e Timel!:ISA.M 

SAMPLER: '2." -;.-;,. 'l" ?'T.&.f..lD'A.R� ":f''l.,H ?P00}-1 Dille �·B.·11 

" 
-� 

"'0 -� 
.� � 
�=== :5 Jl.u 

( t'\1:1) 

* 

DESCRIPTION 

E.L-E.V.:. I 1' :t t * 

STI FF, e>R.OINN 
6 I L. T '1 G L.A '1 "'I Tfi:.AC.E.? 
oF P.e.COM!"oSE.D P...OC.K 

EN17 OF S,ORJ,._,C,. e. "21.5>' 

E.LJ': .. '-/A.TIOI--1. SST\MA."'rt:.p 
F�OM TOPO MAP 

0 

s 
..r: 
c. " 0 

-

� " 
1 
J! 

,'2."<; rrm 

li'U! 
I ' 
I 1'• 

!:>_ 
1'2"'$'? 

i 

�� 
- i 

'
>:
;) - 1'1 i 

'-

���" �� 
� 

.,... 

I 
I -f' 
i 
! 
i 
I I� 

'1"?7 ! . 
l 

I ' 
I ! . . 11' i 
I\, I . I '<· . 
I .": 
I ! . 

n , 

1.·�� lu-J .... 

0 
z " 
c. E 
J! 

w " . ..... 
o.u GiC: 
;:: 

� 0 u 
� " .... '#. � 

'2.-.A.. J1os I -:.'2 

'2.ce> 41 

'2.-G 4S 

'l·D ?e 

'1·!:. '?1 

ci E 0 ,; u 

� j � � • 0 • 
�... � ... a :::> 

1 ") b 1�,00 

PENETRATION DATA 

"' " 
..r: • "'"' .. "! 

Standard 
Penetration Test 

� "" N (Blows per foot) 
>·. d 10 . 20 30 

t=t-n 

-o 

- l=t1 

40 

'2." O.D. 
TI-<IN W_6.1...1... 
TUe>E. 

f>LOW� ;o.'f;>' 
?:Jj&' 4-;.r:.· 4j.r:.' 
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WALTER LUM ASSOCIATES,-INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHOI'jE 737-7931 

Boring Log: 
PROJECT WAIAWA ST. IMPROVEMENT DISTRICT· 

BORING NO. · 3 Sheet No. of 
Drill�r_'N.LUM:A.-?700.,1!---l.:-. Date JU�E.l,ld')1\ 

LOCATION Waiawa & Waipio, Ewa, Oahu. Hawaii Field Party MA.E:.'::>HIRO . i":-W�,.A-t..b..Kl 
,6..uC. EP,.( MOf!>lt..e,) 4-... Tax Map Key: 9-4-08 & 9-6-02 & 03 Type ol Boring • � . .  eo-�0 Dia,_. ---·-----'-

HAMMER: Ele�. '2 I "t '* Datum 

W · ht \40i:l 
Drill Bit j.C,.. (/RP..,C; 

�g . 
. . 

Drop ��" . . 
::W:-ilt:-:-e r-:L� ev-e7'1 �1 4";• '' --.-� ---r� --_.;_rl -----:�-----

.'2 "7 • '2. O.D. ,.J..W·.J WALL "TUS.& Time 11:oo AM 
Dete-� SAMPLER: '2." ?7 • 7.." -: . T.AJ-!1:7 A-� P '? FL. IT "'::> f'o_o l..l 

PENETRATION DATA 
r:: 0 ·.;: "' . u "'0 0+: .! .• 

; 
DESCRIPTION -£ " Q. 

E .Jl 

0 z 
" Q. E 

.. iu..: 
�� 

� g 
u 

� 

�� 3: 
�u; 

au 
,. ..:  

c. E 
8 
...:� §� ::! .... 
::> 

"' " �u: 
., .,;  ;a: 

> 

Standard 
Penetration Test I '2."0.D. 

THil-l WALL 
TU!:':>e ��= =>.llu 

el-l 

ML. I 

I 

(K14)1 

'-· 

* 

c. " 
0 ELE.\1. = 'Z.I't 7 ·* .') 

<STIFF, R€-t7i7r?H e"oW"-'. 
C. L.A.."{ 

?OFT To KE.DIWM 
MOTTLC.D P->ROWN 
CL.A"''E-'1' �11...1' W/ T�A.C.e.-7 oF !7SC.OI-1Po',:,e.p F.OC.K 

STIFF, MOTTL.E:D e>�OWN I ?IL.1'"1' CL.A/ ""'/TMC.S'!> oF !75COI"'\FO.$r;..C? �OC.I<\ . 

I END oF E>ORINGa .:!.. '21.5> 

€-L.ENATIOI-4 E:-<;TIM,b.'Tet7 
fP-OM iOPO MAP' I 

IE> 

"' 
V> 

...... 3: 

j7..:'-771·,�\" I� -A 
' 

'•,:, 

'2"? 101 

-' 

� p-ol-
'v 

f•: 
-.·, .. ' 

Wii:.-E.I -
-

c 
'}...8 -
L.LJ!?'2. rt.l7.c.. 

�& 1, I -
I 

L.L. 45 
PL. 3o 

11lt;) I - I - I 

N (Blows per fool) 0 10 20 30 40 

- l=±r vii.!::> 

- I I I I I 

- �--b 

I -�? I - I - I - 1-r�-h 

I '34 I. - ' - ' -

. l:>L.OW<;./o.; 

lj.'b' ?../. r:,' 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

.Boring Log 

PROJECT 

LOCATION 

of . BORING NO. 4 Sheet N;,, --.---...,-

WAIAWA ST. IMPROVEMENT DISTRICT D . 11 'J..J, LUM A�'?C6. INC.. 
D 

Jut�e A· \ "J1 i r. er · ·- - ate • 

Waiawa & Waipio, Ewa, Oahu. Hawaii Field Party MAJ�SHI�O. T-su�-<'-t..'Z..�Kl 
.. '' ' ' AUGE.R(>-IOI!.IL..E) 4" 

Tax Map Key: 9-4-08 & g ..... 6..,Q2 & 03 Type .,1 Boring 
. 

E!>·"'O Diam. ,....,...._. _ _;_ ___ _ 
· 

· Elo!V. 'Zo'� :!1. Datum _ __:_� __ __:__ HAMMER: 
Weight I40:!l - ··· -

? " 
---------� 

Drop �'0 

·SAMPLER: '1" -?rA�PAr",r ...:,rLtT t;roof..l 

" 
.!! 
1§ 

] � 
�.::: :;; ::;)J10 

MH-CH 

(MI-4) 

MH-CH 

(MH) 

DESCRIPTION 

E:.Le\1.:. -z.o'! 1 �-

51'11"-F-, �E-!7!71"!>1-\ lSF..OWt-.1 
'?I 1.:\"j C.,'-b."'t ""/ l"'b.C..E;4 OF­
t'E.C..OM Po .,e,p F'-.0 C.. I<_ 

e-r1 FF e>R.oWN ' ' 
C..LA.'t'f-"1 ?11-T Wf GR�'/E..L 

0 

� 

�. 
� c. .. 0 

& 

-

-

-

-

-

-

SOFT, BROWI'-4 . l_tg__ 
SIL i't CU."'' ""/i�.b.c.E.? oF­
t7E.C..OMPC.,e.l? R.OC..I<.. 

Sit f'F, MOT"T LE.P E>P,OWN 
Cl-A"1E'f ?IL.i w; 
J::;>E.C:.OI-1 F05ED F!:_OC..K 

E.ND OF- E>Ol<:INC.. e... "2.1-S 

* ' 
E:;.LE.vA.TION E.$TIMATE..17 
fR.O.M TOPO MA..P 

-

-

IS 

1-'2.0 
-� 

. 

.. Q. 
E 

� 

:··,\._; 
! �{·'; I , ' ' : .. I 

: :.j 

0 z .. Q. 
E 

� 

4-·A 

I
I�� ! 

��IH 

IV,; ·:�/.

I I .  

·.\. (!I , � 

!-,� !14-C I· : 
l :;: 
I : 
I .r� : 
!··��:-._ I i '·;< .. ':. 

"' " .. ...: 

�� :: 

c 0 �u: u .. " 
�# ou >..: 
:: 0 

'?I LLtSo 
PL 'Z.B 

'2'? 
'2'2 

41. 
LLt 5'2. 
f'L 'Z.8 

=--=-

51 

ci. 
E 0 

u 
...:u.: 
5� ::!0.. 

:::> 

PENETRATION DATA 

� I Standard 
j U.: 1 P�netration Test 
"' . .. "! 1:0.. N (Blows per foot) .. 
> 0 10 20 30 

J 

-L] 

J 

l=D 

-t_j] 

I 
40 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring log 
PROJECT WAiAWA ST. IMPROVEMENT DISTRICT 

LOCATION Waiawa · & Waipio, . Ewa, Oahu, Hawaii 

Tax Map Key: 9-4-08 & 9-6-02 & 03 

BORING NO. S Sheet No. of -. ----�-

D.II W.LUM AS-',Oc..,INC.. D I MA-t 4, ld)l\ 
ro er . a e __ ......... _..:_ __ 

Field Party GLOR. "i • I<AKU 
,b..UC.E$( MOI'>.IL..f; . c.::' ( 1-loL..L.OW 

Type of Boring . e> ·4-c:> Diem. �·H:.M . 

'Z.'Z' t. * 
Elev. 0 .. Datum _______ ,;__ HAMMER: T·'-·Pf..AG 

W • h 140'*� Drill Bit 
e1g t -�---�--r, -.--'---.,-----"-.---,--__,.---

Oro · �0" 
Water le\iel IS.S I I I j p 'l." '7 • '2"0.!:?. THIN.WALL.1Uf>c TimeiO'.ooA,M 

SAMPLER: '2" ":> 7 · '7." ��AN DA.P.b "'' F'I-IT ,..? f"O.ON Date �: E::>-11 

PENETRATION DATA 

� 
1 ·� I u I� :..: DESCRIPTION �- � " :c 'ii 

0 .; ·Z c " a.·U.: 'ii C:l-i 
c 8 
!# 
3: 

ci. 
i a .; u 

; u.; � � 0 "-! 0 � >·4. u tl.. 

.. " 
�u.: .,vi 
;a: 

> 

. Standard 
i Pen·etration Test I 'i."O.p, 

'TI-Ilt-1 WAL..L 
;ueoe. .! ·;;; 

�=ij� :::lv:>U 

(MH) 

(MH) 

(MH} 

(I-'\ H) 

WLif:.l\ 
!i-S�ll 

Eu�y. -<- '2. '2. '"!' � * 

e>TI FF' e>ROWN 
CLJ.,"'(f::"/ SILT VV/!F",Ac.E.";> 
Of 17E.C:.OMPOS&t7. RDC..V, 

5TI FF, 6R.OWN 
SIL"T'i CLA"'f 

SiiFF', E!>ROWN 
CLA ··re:1 S I L.T 

+- 'STIFF, M9i'TLE.D. g,RO\'-/N 
CL.A"''�'1 Sl L i w; 
!;>eC:.DMr'O'S�D F.,oc..K 

END OF f:>OR.INC:o rt;. '21.? 

'* 
E.I...E. '/A Tl ON E.'S II MA. icD 
!=F.OM TOPO MA.P 

a. E E � ... .. .. .. c "' "' 0 
:"' ' 

, 1'2."?-') ,_�.Ch'i'_·.•s ·.A. . . . • : : UJ · . . y . .. //; � : 
s_., '2."-7 

-

10 . 
1��'2.."7 

IS • -. -.� 1. "? 

'2.0 I ----. '2"7 
� 

:� v.41 ; 
f i i ... �r 

��ill' .I . � 
. I : 

:j I i.,. ·,11: . I 

�···.': . 

I 
!j 0 . , :1 _,/ 
jl···· : 
!i-111: ,. I 

I·: .·i I/ : 
;·-(·< 
J' ' l!�,r l : 1: 

S-E>Illl 

S·C.III� 

?-DIll(, 

fJ·c I II<. 

'2� 

'2'2. 

40 

�I 

S>4 

� c c ::> 

I) I 

81 47/,plOI 

11 IIB'lo I Soo 

15 ll?oo I ?oo 

N (�lows per foot) 
0 10 20 30 .40 

' 
e>L.Ow�;o._!:> 

i::J 

4/. s �;.&' 

G>f. s "7/ <;. 

4p;.; 7/S, 

'2p':; ?p::,' s;; 



(\ 
4 
J 
r• 
.. , . 
.j 
� 

e 

e 

I 

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

Boring Log i 
BORING NO. 

G:, Sheet No. . of ----

PROJECT WAIAWA ST. IMPROVEMENT DISTRICT Dri_l_l_er W.l_UM A'7'?0C..-,\NC.. Date MA.:i E; l<f'J11 

LOCATION Waiawa & Waipio, Ewa .• · Oahu, Hawaii 
Tax Map Key: 9-4-08 & 9-6-02 & 03 

Field . Party G LO R"f _, 1<. b..t�.U 
J..,U(:,tf\(·Moe>IL.E:) . /"(-HoLL.OW\ 

Type of Boring !?> · 40 Diem. '-" '>.1 e 1-1. ) 

HAMMER: Elev. '2 �· · 't *-
· Datum 

-

• \ 4 0 1l Drill Bit j. C.. t:'�.O...G, 
We1ght · · 

Oro �0" 
�w-.-,.-,�L-ev -e�I �I�1�.---.,----��-T) --�----�r-----�� ------

. p '2" '7 · "2." 0 D. Tl-\11-ot WA.L.l.. TU2>e Time -

SAMPLER: '2" -:.7. "2." ...,TA.Nt7A-..RD '71'lil1 '7P00t-l. Dilte .5-S-11 
--·--

li 
I -� 
�] � 
t :t:::::; :5Jlu 

(MH) 

(MH) 

( '7M) 

DESCRIPTION 

et..e:.v. =: _::Z.:? • -t 1 -14. 

STIFP,r-10T1LeD e>ROWN 
?IL .. t"/ C.L.A.� ""/ 
D5C.OMPO.,e.p RO'-K 

STIFF, 
MOTiL..E.t:' C.F:.A.'f· e:.F\OWN 
SIL..I"l' C.LA'/ 

MOiTL..E:-1:' �"OWN 
SIL.I"1 ::.Aio-lt> w; 
1/E.C.OMPO�E:.D' RoC-K 

ENI/ OF t:>0FC:.lNG e '2.1 

.lCo_ 

E.LE.VA"TION E;<;TIM.b.'TE:.t> 
Flf.OM TO.PO MAP 

.t 
.i:. 
a. " 
c 

0 

� 
a. 
E .. "' 

I l I'D., 
1 i 

-0i 
1''·,,,· 

s I � t 
. ?.. '"L,t, I i 

,, I i'� -

I o(\1 � ,j /,,_ i ,£J '2 .. ? 1 o',: 
-

-

-

I '· r··. : 
I , �· r I/, I ,,. .I I ;'I '2 .. .,,_, J<n � $��-� I �,f� 

+ V' I 
I 

-..,.,,. 

0 ,.; z c: " .. ...: 
a. �� E ""-.. 3:: "' 

(,._A. II OS. 

G.-e. 

c..-c.. 1111 

C..-D 

1'2
0 

'2"'$ fl'·ll c,.e 1111 

. 

c 
0 

u 
t 
�"#. 

·?!= 

�� 

'7..e 

';I 

G."l. 

�'l 

� 

;u; 
cu 
,.,.: 
Q 

ci 
E 
0 

u 
�� s -� UD. 

c: 
:::> 

:0 " 
.s: • 
<n": 
a>"! 
""-.. 

> 

1 ") 144'20· -

S"J 140&6 

PENETRATION DATA 

I I, Standard 'l"O.t:'. 
. 11-\114 WAI..I.. ;.Penetration Test 

iUi!oE:-
N (Blows per foot) 
0 10 20 30 40 e>t.ow�;o.li;. 

'?/'!:> �;.r;, 

l 

. IOj.; 

- t] 

l? l164o '?>jfJ ?/E:> 
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WALTER LUM ASSOCIATES, INC. I 3030 WAJALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log 
PROJECT WAIAWA ST. IMPROVEMEN'T _DISTRICT 

'LOCATION 

HAMMER: 

Wa.iawa & Waipio, Ewa, Oahu , Hawaii 
Tax Map Key: 9..-4-08 & 9-6-02 & 03 

BORING NO, ·7 Sheet No. • of 

Driller \N. �U t--1 ,6., '??a.:...' I t-JC., Date MA "'i ;;, ' I"? 11 

Field Party GLOR. '1 • KA..K..U - ,A..Ut' e;.p.(MOP->11.�) 4" Type of Boring · · � '· · �· '>0 . Diem. ________ ___.. .. ' + * . .. . 
Elev. · S 1 - Datum --------
o,;fl ·B;• T. c.. P'RAG. 

Weight 140� 
· ·  . !-lOT 

Oro �0" Water Level 140r1c..�:.p 
p '2. '' ? :. '2" a. D. Tl-llt-4 \j..Jt;..LL IUe>E:: Time -

SAMPLER: 1." ?t; - 1." -:,i.&.f..IDA.F;,V � f"l._l"l" 'SPOON 

a ·.-: ' .. I u 1, ; '.!!:! ·;; 
:�� . .! :::>cnu 

(MH) 

I(?M) 

I(�M)I 

(�M) 

MH 

DESCRIPTION 

E.L€:'/. � ?7 't 1 -11. 

S'TIFF, MOTTLE.D e>ROWN 
5>11..i'7 CLA./ � · 

. t::'ECOt-1 P06E..P R,OCI<, 

STIFF, BROW� 
. -�I d'1 -?At-it>. -� 
c.e.Me.NiED SAN!7 

STIFF, MOTTLE17 E:>P-OWN 
. ?.I L ii_ ?,6..1417 

S'TI!=-F, MOTTLEJ7 e>R.OWN 
. �IL'T"'f G,FI;.A'IE--1.. , 
t:>E:.C.OM F'O:OE.D R.OC.K. � 
SA.IoJD 

0:.11 FF, BR.OWN 
GL.A'"iE-'7 "SIL-"T W/TR.Ac..E.-:. 
OF DE.C.OHPOGE.D ROC.K 

, . 
eND OF E>oRINC. � �1.? 

-� 
£ 0. 

0� 

.. c. 
E 
� 

j�·"Wn1 kU ' -
.-

s 
�'2'''7 

; 
: .(.• . I' ! 

-.�-,, 
i.o ·i 

IJ? 
-1 II . ' 
-
-

\0 
-11. "-$7 

I ---
-

IS 
-h''77 

' 

-
I� �'2'� 

-
-

'2..§__ 
+2."-77 

" 

·I� 
i '2"7? 

I• I 

� -�·.: I· i ' ' ; . � 
v . I ( I ·.j !· . ; ' . ! ,; � : ) ,· I I· n. �u 1 � , �· [:11 
; j' j!� 1: ill :, ' .I I /[ II/ ' 

v-1111, , : ,, ,; I· [[ •: 

ll/�/1 
II ; 
II ., 
[i 1' ! f(l li ! / !i i ,/ \! 

i� II ' . jr :. l: 

-¥< E:LC.'I.b.110t-.1 E:<;jl M,A...jE.l? I -
fi"-OM jOr'O r-'1/.>..f' 

0 z 
.. c. 
E 
� 

1-A. 

1- e, 

1- c. 

I·P 

1·� 

1-F 

1-� 

.. 
r:: • .. .... 

cu t;a: 
l1: 

Date � 

c. 
E 

� � t3 
*� 
l1: 

�s 

�(,. 

� j � � �..: 8..: 
Q :5 

?� ' -

'2.-tTJ • -

:, I i -LL · G.G. 
FL- '58 

4G. 

42> 
LL�4-S 
r�-��s 

'· 

PENETRATION DATA 

.. .. ..r:: • 
<l)u.. Q)0 
;a: > 

'Standard 
/ Penetration Tesi 

N (Blows per foot) 
0 10 _20 30 

1--
� 

- ·=o 

- J--b 

40 

'2." o. !7; 
'THIN WA.L.L 
TU2>E. 
E>LOW7jO.:, 

IOj.&' 
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WALTER LUM ASSOCIATES, INC. I 303P WAIALAE AVENUE • HONOLULU, HAWAII 96_816 • PHON-E 737-7931 

I 

Boring Log 1 
. BOR_ING NO. 8 Sheet No. of 

PROJECT 

LOCATION 

WAIAWA ST. IMPROVEMENT DISTRICT Driller W-LUMA.,;'?oC....,lN.c;,;Date ....JUt--lE.1,1'11l 

Waiawa & Waipio, Ewa, Oahu. Hawaii Field_P�rtv M.AE..";I-\1�-0 · T:')UI-<_.4-.:Z..A.KI .. 
- . - . . - AUG!��( 1'101!>1�-o�) + 

Tax Map Key:· 9-4-08 & 9-6-02 & 03 Type of Bor_ing t>· �a Diam. ----'· -;....· ------'-� 
- - . -- . . '2. B '+ � -

HAMMER: .Eiev. - Datum ---------

o,;11 Ra T (. . t>F-.A.C::i 
Weight 140# 
D 

· 
�o·· Water Level 15.o' -I I j I · rop - - --- Time 4:1�-f"M 

SAMPLER: '2.'' ..;-.TA.f.-IPAP',v -?f'LJT '?f'OOf..l Date �-1·11 ���----�--�--��----

c 
.!! 
� , ;;:. .!!! ·;; �:a� ::lcnu 

(MI-l) 

(7t-'1) 

i(MH) 

* 

DESCRIPTION 

ELE.\1.; '28't J '* 

5TI FF, MOTTLE.P !ORoWN 
C.L.:A."'fE.:i '71 L.. T w; 
C.. F-.A'IS.L. -� SAND 

MeDIUM t>eNSIT"f, 
MO"TjL..E:C> �ROW"-1 
51L..i"f SAND 

·� 

0 

..c: 
ii " c 

S> 

-

-

-

-

I.:Q_ 

MeDIUM, MOTTI..e.P 
"$1L..i't CLA'"7 

E>"OWNI 

ENP OF e:.oRIN.S c:..- "2-1-!:' I -

. 

E.L.E?.\/>.110� 6-?Ttl--lll..TE..-!7 
. F�OM jopo · MA.I' . 

:;; 
c. 
E 

cJ!l 

i /m
_

,
'
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PENETRATION DATA 

Standaid 
Penetration Test l 

I; "- N (Blows_ per fool) 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE � HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log tf) 
BORING NO. .Sheet No. of 

PROJECT WAIAWA ST. IMPROVEMENT DISTRICT Driller 'f.J LUt-1\ A"??OG., l NC.. Date 
JUNE 4, I "'j I 

LOCATION Waiawa & Waipio, Ewa, Oahu, .H,awaii 

Ta:x: M.a�: 9-4-08 & 9-6-02 & 03 

Fi'eld Party t--1.&1':-SHI�O' ·rsuKl>Z...&I".l 

. Awue.�(MCI2:>II..!:-) 4" Type of Boro.ng . - - - _!:'-· 70 Diem. ---------
23'+ � -

HAMMER: Elev. ---:::---- --:--:-----

Wei ht 140 :ll Drill Bit T C.. !7 R.A,G 
Datum 

9 .. •.-_ ----..,.. i::iN';:;o'!T"T-- .-----,.-------,,.-----:---,----

D '?0 Water Level HOT•C.IS-17 
Time -rop . . 

· - -

'Z" "7 - '7.." O.P: It-liN ¥-Jb.LI_ iU e.e. "-
SAMPLER: -z.'· ..,., - '?." 'S'Tf-.J-li?Af>:.P ?PL-Ii -?POOl-! Date C..- 4-- 11 

c 
.2 
-:;· 

, -� 

�=5 :;,�U 

(MI-l) I 

MH I 

\ I 

DESCRIPTION 

E.LE.\1.-:. '2. � '-t 1 -!!_ 

R.ePI:?15H £!>R.OWN 
�IL.1"i CLA'i 

SIIFF, i:)f',OW� 
?ILI'f C.L.A'i w;i�Ac..e.s 
OF DC.C.OMf"cJ-;:.E.P ROCK, 

E!ct-1!7 OF e,of:l.HJC., e '2-t.?' 

'* . . . 
E.L.E.."ATIO'-l E-�jii-'IA.iE..P 
F�or--� 1oro MAF 

i -
t 

" Q 
0 
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Q. E 
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I o !j""" 
lfi : 
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..; c . 
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..; c: U:· " . c·u 
>- ti: 
Q -

c:i. E 0 u 
...:LL c . 
o"l 
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•t" 
r1:eR1 

N e.: '- �� ue.e 
I �oL 

PENETRATION DATA 

I � I Standard '2" O.P, j u.: , Pene�ration Test' iHtiJ WA.L.L. "' " TUE>e GJCI? 
:ii "- N (Blows per foot) 

- >  f>L.OW"Jjo.S 0 10 20 30 40 

-r 

! 0 'J"J · c l - I ?J'Z. I - I - I - 1--t=l=t=I===-:J 4o;.;' 
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WALTER LUM ASSOCIATES, INC. I 303() WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHON� 737-7931 

Boring Log 10 BOR_ING NO. · Sheet No.. of 

PROJECT 

LOCATION 

WAIAWA ST. IMPROVEMENT. DISTRICT Driller W. LUM A'7'70C.., \1'-lC... Date �UNE 1, I "111 

. Waiawa & Waipio, Ewa. Oahu. Hawaii Field Party MA-E:6HIF<'..O, T"?UI<./>..1.AKI 
. . · _ A.UGic:." ( r"'o!Oit..i5:) 4 .. 

Tax Map Key; 9-4-08 & 9..,.6.,..02 & 03 Type of Boring � t=>· '?O Diem. --�----

Datum ___ .;.... ___ ;__ __ E.lev. '2. '? ' ! ...._ 
. 

T. c... D�t>.-c:, HAMMER:-
Weight 140 Sl 

-:--�-7:-':1"'-":---.,---,----,------.,.----
Drill Bit 

Dro 
'�0" 

_ 

Water Level 13' I I I· I p 'L' .. "7 • '2.. . 0. D. THI� -WALL'iUe.E.. Time 'Z: 1'1 FH 
SAMPLER: '2." '7·? · '2" ?1:A.N!/A.�t.:' '?f'LI't "?r"oo:-.t Date 1..>· 1·11-

c 
-� .. 

��i DESCRIPTION 

::l u>-U Et..E..\1.-::. 'l�'-t 7 � - t 
C.OI!>Il!>L.E.� i P....c. 

5TIF'r, �F:.OWN 
ML·MH» -!:>IL'T'"t CLA""/ ""l�t>.Nt> 

511 FF, e,F,oWN 
(HI·\') C.L:.A"1E.'1' -':>i"-1 .... I 

DE.C.OM po.,E-D ROC. I<, � 
�lt..i'1 '?A.t-117 f"OC.KS1? 

E.NP' OF e,o�<,IIJC. <E.- "Z.I.S 

* 
E.l-E.V.6.:jtON f.,.S1ti-1&1'E..D 
pF..ot--� 1aro M.6-!" 

; ;; 'ii -a E .. .. c "' 
0 
I 

I 

0 z " 'ii E .. .., 

I lo-A I 

..; c . ...... 
':t:.i """ 
3: 

-

c. E i: 0 
8 �� u· 

....:u.: � .. .. cu a� !� '� li �D.. � . c :::> 

112 I "- I - I 

ID l1o-el 10(.. I '2418� ·ht?.oo� 

'2"7? 

'loJA110R 
(.·1·11 
........ 

I:-:,., 
! I 
I II 111 i• 1

1/i! 

1 . . I' 
i<'·"!i 

II� i!IIO·G I 
It /< 
I• I I' r!/. 'II I' :j ·' It ·· i : \ i 
I' .I 
li {ol :1 
ii-�--;]IIO·D I 1: :, 

1: i ' 'I I 1: 

I I • I � 

'4 �·,�1 ��:�1'0 •1 
I -

I ' 

- I�" I -
I 

-
I 

- 141 I - I - I 

- j41 I - I 
-

I 

PENETRATION DATA 

� 

I 
Standard · _ I "2. "0. D. 

j .. , Penetration Test _ . THIIJ WALL 
'Z 0. . TUE:>E 
:; o.. N (Blows per foot) 

E:>L.OWS I 0: ,; . 
> 0 10 20 30 40 

- 1�---

- I I I I I 1;.5' ">/f7 

-
Ll=tl 

-
1=r=u 

-
n�1 
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3-470 

WAIAWA SJ.. \MfRO'JSf\1\ENI 11\STRICT 

TABLE l ,::;_ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2" 
114 

·tho 
1120 
1140 
11100 
11200 

ATTERBERG LH1ITS 
Air Dried or Natural 
Liquid Li.mit 
Plastic Limit 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surch�rge-51 P.S.F.) 

Molding Moisture, % . 
Molciing Dry Density, P.C.F. 
Swe�l upon saturation, % 
CBR at 0 .1" Pe.netration 

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

REMARKS: 

Date (;;,. "2�·11 By . e-.r 

B 
c.. ' ' 
:� · 0 

ISRO�N 
C-L(:>..'-{ 

l:l�J:URt>.L-
49 
'l(o 

�'l� 

�Qt,!�·SLO'N 
IY\t::0-\-\16rl_ 

Mf;OIUM 

C-L 

� 
10'- \\.t:z,' 

BRoWN 
CJ.,.b.'-f 

. 

Vlf\R.P.C.£;5 Of 
\2�tv\r; �Ot.\< . 

lj 61 I)\"�.\... 
;?J 
1.] 
�) 

l:::lOl--l�-Sl0�"-1 
Y.Bf-l.-:- h \(-U, 

IY\ E.O. - HI C:>U 

C-11 

2 
a 

o.;.'. \.t;' 

Re.\/01$� • 

e>RO'V'IN 
C.LA't 

NAi�.IRt>-J ... 
G'2. 
'1� 
f'/..(p 

NOH S·S LOV'J 
�\ '€t:i. -· �i I &t4 
M'f.D.- \-\ )Gt.l 

C,.!J . 

3 
f? 

. ::;�- �' 
I'X\Jiii.'E D 
e;>�O'NN 
C.I..P..'i 'e'f t;,\ L"'\" 
'N /'TR/11'&<::. Cf' 
O"ECOIY\9. ROGK 

NP..i\)Rt>,\...-
4� 

. -;zo· 
__j� 

�LPW • Mt;p . 
�"eo.- H •0t1. 
1;,1,\(.4I·McD. 

M!.. 

WALTER LlJM ASSOCIATES, INC. , 
CIVIL, STRUCTURAL, SOILS ENGINEERS 
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3-470 

'N A\ AV'� A SJ. pv1 rRo\I�M 'SN'T 'Cl\":>1 R\ CJ 

TABLE I e - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2'' 
114 
1110 
tJ2o 
1140 

·11100 . 
11200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 
Molding Moisture, % 
Molding Dry Density, P. C. F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(AASHO T-180-57 Method ) 
Dry to Wet or Wet to Dry· 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

REMARKS: 

1 
b. 

\'·1.�' 
. f<£-wrs·R- .. . .  

eR.OWI'\ 
.. ?1\...'fi C\..l>.'f 

\Nil��� or 
WCQ!'<\?· RO� 

l::J,b.,I�R.b.L 
':.70 
fiE> 
'1..'1.. 

M:f:QIIH/1 
l:l!�QIWM 
tJ\'E.O.- H lb!-1 

M\-\·QI:\ 

4 
c.. 

w·- ,,.s..,.-- . .c.,wff\l..� w 6Ro\N t-1 · . \J\o t'l;o 
�l\..i'1 C.'-P..'-1 e�<.o-MN 
INjiR�C...� Of �\v't-f C,IJ:.\1 

. p.;.c.otf\P. Rog< A vv...oMf. PocK. 

t--I�<URf\\.... . Nt, Ill Rt�'-

�(2. C?J 
'2.� ?;'1 
'14� (1� -

l'-·\ Ot\ '€ - �- \..Otf./ tJ 1)!-l �- • '-JL.0'/1 
MC..D .,. \·\10H MEO.- 1.\10\\ 
MED-� 1.\1014 �80-1-\1� 

Mi.-I·C.H MH 

'2. �'' 
q4.1 

I· '2 
14-.'Z.. 

A. 
lfj tt \o tP'i 

9r,. 'Z. ' 
'11.0 

e 
. flo·�,..l,.z 

BR.Ov-11'\ 
G-L.A'('G'f 7\�1 . 
Y-�I1RP..C.S� Of 
P!SWN\f'· Ro� 

· 1'\�:T.Uf? P..L 
(rf.::, 
2� 
1B 

?Lc··N ·ME.O. 
M t 17 \\) 1--A 
lv\B.DIU!V\ 

MI-l 

* Indicates surface samples tested taken 
adjace�t to boring number. 

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

Date �.'l-e,-11 -By 61 
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'tJ/:>..1 l:-,'tJA Sv \Mf'RG"t.}llt:t-41 1{1�\Riq 

TABi,.E I 6 - Sl.JMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE . 

DESCRIPTION. 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1" 
1/2'1 
/14 
1110 
1120 
1140 
11100 
11200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

EXPANSION AND CBR TESTS 
(Surcharge-51 P.S.F.) 

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

MOISTURE-DENSITY RELATIONS OF SOILS 
(MSHO T .... lS0-57 Method_) 

Dry to Wet or Wet to Dry 
Max. Dry Dens�ty (P.C.F.) 
Optimum Moisture (%) 

� 
'?!0' -'?\.So. 

e>RO'NN 
o...A"f'E:.'I C;.IL..T 
INji'Rt>l.-�S Of 
0"6-toMP· Roys. 

NMIJf?AL. 
0� 
Yo 
'2.0 

tv'W\UM 
M'f\2\U!V\ 
0L.t��r- MfP. 

N\11 

a 

?VRFP,c..:(; 'f 
tv\oT'tCW 
eRov-tN 
<;,\\..\'{ 0..1\'1 
'N /t..f.,t-\9 

Nt:>-1\}.�M .. 
00 
tz.,:l 
(1" \ 

0.\,!IC..� 
S1_.\(:.•PT� i'/I'E-D' 
11\'Ct)IIJ ��� 

MI.·C..l-

1l·l1 

11a.e> 
:!_s-:·i 

I. c;. 
1:1. '1. 

e:. 
fiR'� TO y..J�J 

lj;.'l 
I�,.'? 

e I 
REMARKS: 

1-l.7() 

* Indicates surface sample tested taken 
adjacent to boring number. 

Date �-1.�·1l By ?J:r 

WALTER LUM ASSOCIATES, INC., 
CIVIL,. STRUCTURAL, SOILS ENGINEERS . 
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PLASTICITY CHART 

PROJECT: 'N A I P..':NA ST. I Mf't.;;o\/t:.-lY\E.tn \/151\ZICJ. 

LOCATION=. WA\AWA § W�\PIO, e,wA1 OAI4U, 1-\P.'NAI\. 
., . 

� 
'�' LINE Y._'/ j 

CH 

.

. v 
/ I 

L I 

.. 

L'/ 

L - -

I/' 
. I CL. 

1-c.. L ' 
I �-A� SUR;A�E f Hh.,V4�_ 

4-� ,� -
e '.tl�tt� • 

.MH a OH f" ?>-e . 
L -

V' 
1-::C::-:-d --..M"'U't"_,..../"""71 M L 

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

LIQUID LIMIT 

* Indicates surface samples tested tak�n 
adjacent to bor-ing numbers. 

DATE ro_rt.�-1' BY f�J, I . 

·, � : 

WALTER LUM ASSOCIATES, INC. , 
CIVIL, STRUCTURAL, SOILs ENGINEERS 
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MOISTURE� DENSITY CURVE (AASHO T-180-57, METHOD .b..) 
PROJE:CT• WAIA'NA . -s1. IMPRo\/eN'I-e.N1 ·Q,siR\c,1_ . . _ ,1 ,. M 

· · AGGREGATE: 14- I 1'\I,.(C, 
. LOCATION I .. .. WAIAWfA f, "Wl\.1 PI 0 e.V'IA '0AI4U . HA�AI\ :, MOLD SIZE: 4-'' cf> 1-;91' . 
:- . 

. 
· 

. ·. _.. '·--.-.' . . ' · · 
. . ··HAMMER: \01..-1?� .. \'l( p�op_ 

. SAMPLE NO;: J t?Ut<.FN .. e . LAYERs: . .  � ' 
.. '''" .. ;: . ':'' SAMPLE DESCRIPTION: Mc>ii\..�D eRov-tN S\1.,\� CA.A�. BLOWS: -=;z�c:;,:,..:\ W\�i��'"':':r<:---

� OE-C.OMP. RO�. · 
130 

. , ·_
·
,

·:-

120 

-
u.: 
d a.:. 100 

-

>­
..... 

.. · .. CJ) 
· z:  

w 90 c 
>-
0::: 
c 

80 

70 

60 

.. 

_Mf..'f.; 

; 

0 

DATE <P-£?·11 

.. . .. 
_ ,  

-. 

Q'f!,'\ 9 p\.l <:.\1"< 
.. 

10 

BY B4 

l • . • -. 

' 

.. -- . 

; 

-. 

.:"_qlP:t �.c..J._ . ,v 

/ I� liq, 
I ip. 

I' I . 
I� i.y 
v 

�! I . 
��� 
� 

� Cz' :·,,,) �i 
� .a 

"""' 

1\ 
\· 

'\ 

\, . 

·- .. 

20 30 . 40 
WATER CONTENT (0/o) 

· - --

50 

- . 

. I 

60 ' ' 

WALTER LUM ASSOCIATES, INc;., 
CIVIL, S��U<OTURAL, SOILS ENGINEERS 
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. MOISTURE-DENSITY CURVE (AASHO T-180-57, METHODA.) 

PROJECT= WA I A INA. �T. I M f'R O'J�Me-N1 _ 'Q\?\"RIC.J 
AGGREGATE: '/tt'' MI"-\U? 

-- , 

,;.;.:��f I .····' 
_ , LOCATION: ·• WAIA'NA tf ·wr., \PI o, �lf!A, OAHU, H(l.'f'/Ail . ����:��EI:O�·�: \t�£@P. 
: .. SAMPLE N0.1 � ?U�FAc.:e .·-.. - . ' ..

. 
. . ... . 

·
.· .. LAYERS: 10 _ . ' : '. 

.. • . . . $AMPLE .DESCRIPTION:., Moi\\..ep SROV'Jf'\ S\l..:tj Cl.{)-.� . BLOWS: lis I L-�'-IGY?. 

;, 
.
. ��·.: ��! 

. . i·> 

' ': ' ' �: ' . · ' ·  
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, . 

\)t;..�'-;\ 

· -

·i,::', . 1 ,· ... ' 

r<-qs.-t �-v.f. 

.. 

\ ' 

1\ r!� 
( 

\ 

RO .All< 
'f;c.-1 riC--

1\ 

, . . 
'1/01 DS C..UIZ'-/S . 
(!,R�\11 �'-1 - '2.1 

:1'' 

. .  - ·  

- -
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'· 0) 
2: .•.. 'w 90 a 
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·· � · 

' -3  
-� 
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"" 
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WATER CONTENT . ( 0/o) · 
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WALTER LUM ASSOCIATES, INC. , 
CIViL, STRUCl.-URAL, SOILS. ENGINEERS 
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!fpO 

45<> 

� 

�G<:? 

?00 
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CBR lEST 

PROJECT•.• WA I t>.WA S\. lfv\'i'RO'Jt;;ME-N\ _ 0\?TK.IC\ 

LOCATION• V-JAif>..WA � WA\P\0, �'NA., 0�\-\(), 1-\AWP.I\ . . 

SAMPLE NO= 1 &;u�FAC-B. . . 

SAMPLE DESCRIPTION• MO\\Lf!-P f!fi:O'Nl'\ .:;,l�ij · O...t>.� � D�coMP, R-_O"K 

.. --

CBR PENETRATION DATA 

. .  -

·-
... 

v 

v 
v 

v 

PENETRATION 
(INCHES) 

0. 025 

0.05 0 

,..........--_· 
r--"' . 0.0 7 5 

0.100 

0.1 2 a 

0. 150 

0.1 1 a 

LOAD LOAD 
(LBSJ (PSI) 

1\G ?� 
'l?O 11 i 

?.ns \1'2. I 
4-\157 I'?� 
S\9 \1'2 
S't>D \'\? 
tp?..S �OPJ 

0. 

I: �50 
c( 

/ 

' �« e..-o. rz ·P� t; .. r{'iZ.A\ l:>..-..\�'2 �(,s� 
/ 

0;200 lo�; 2�� 
o.2 a o 'lt.>O '2 .S'? 

0 
..J �oc 

\�0 

\00 

So 

/ 
I 

v 
0 

/ 
/ 

r--Ge� 

------- -----
0.1 

�0\'' PE;.l-\�'{f( 

0.2 

t\\\0"' 

- .. 

03 

14'2 \ '·' 

. . 

PENETRATION (INCHES) 

TEST RESULTS• 
MOLDING MOISTURE, %. 'Zt1.\ 
MOLDING DRY DENSITY, P.C.F._'l-=-4:.:...:.1=-----
CBR @ 0.1" PENETRATION \4."2. 
91>.�? . .. ?o�V-.e:.v _ __;-.'?�--

DATE _ b,"Vl\_ 
DATE 0--\c\"1\ 

BY VIO 

BY S"( 

\S.'? ... 

· ·- ·  - ·  

-:.. \4.1 
I 

I 

I 
0.4 0.5 

0.300 'b1.fJ '21 t;; 
o.s·a o fft<;; 'Z"'b 
0.400 �t:>S ?'2'2. 
0.45 0 lOi'? ?4;'2. 
0.5 00 \0�5 '""2. 

AGGREGATE Ytt'' lv\ltJ\.1\7 
HAMMER WEIGHT \Ot.-67. 
HAMMER DROP \ �·· 
No. OF BLOWS Bb\ l41'\� rt 
No. OF LAYERS ;7 

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



e 

e 

e 

10-4 ?0. 

....... 
(/) 

CBR TEST 

·PROJECT•. WA\ AWA. ST. IMPRO'/'E-rv\'t-N1 Dl7iR.ICJ. 

Gr>O 

�0 

�0 

3�0 

�0 

LOCATION• 1/"JAIA'NA � y..IA\?101 't-WP.., OAI-\U, \-\AV'IA\1 

SAMPLE NO= � ?1,\�rAc..-e. 
SAMPLE DESCRIPTION I MOTiL..bV \?RO'NN �IL.T'f GLA'f t-J/�ANO 

d 

/ 
v .... 

./' . 
,./" 

..... J// J 

� 'l;o 

/ 
V��c.e(2 &.0-"t •• P�t-�,a\eA\1 ''�= tz�ro�

.
�� � 

I�·'?.. I 
I� 0 

...I '200 

160 

1 c.&� ¥-0.1 ' ' f "'i"''"'if<ol'l • I jtt \10, \ '1-'l. 

,oo 

�0 

v 
/ 

L- --� - -
0 0.1 0.2 0.3 

PENETR ATION (INCHES) 

TEST RESULTS' 
.. 

. . 0 1_A.. v MOLDING MOISTURE, Yo. -:t 

MOLDING DRY DENSITY,. P.C.F. q'6J 
CBR @ o.J'' PENETRATION 

. \qA .. 
'9Ai7 ?Ol\��V ----=::.�--

DATE �-3·1 I . ey_\V\�O ___ _ 

· . DATE . t?,\S;'\ 1 BY _·.....:.?-11---'----

- - - - ·-- - - -· · 

0.4 0.5 

CBR PENETRATION DATA 
. .  

PENETRATION LOAD LOAD 
U,NCHES) (LBSJ (PSI) 

0.025 \IPO 9� 
0.05 0 3SO \\1 
o;o 111 Ako \�'? 
0.100 �10 ,qo 
0.1 2 II 010 1.'1? 
0.1 II 0 1!?0 1�o: 
0.1 7 II tJ'?O 'l11 
0.2.00 4oo '?OO 
0.2110 �Ao 3l3 
0.300 \0'1.0 ,A;-0 
0.1.11() \010 '30? 
0 .• 400 \\SO l�t.l? 
0.45 0 \1'2.00 4oo 

o·.:5 oo \'2.'00 4-'2.1 --------

AGGREGATE Y�' M 1\i\)? 
. HAMMER WEIGHT \OL..B�. 

HAMMER DROP t'b" 

No. OF BLOWS BJ. U'\Jdt 
No. OF L AYERS . $ 

WALTER LUM ASSOCIATES, INC. I c·IVIL, STRUCTURAL, SOt'LS ENGINEE.RS 
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WALTER I..UM ASSOCIATES
) 
liN(,_ 3030 �AIALAE AVENUE. HONOLULU. HAWAII 96816. PHONE 737-7931 

Boring Log BORING NO. L Sheel No. of ---'---

PROJECT LEEWARD VILLAGE APARTME_NTS Priller WALTER LUH M�OC.II-JL.Date .JAIJ. s. l"ll 

LOCATION Waipio, Ew:a, Oa)lu, Hawaii Field Party GLOI\1 , M A.K.l\ULA . t1ARU 
· . A.UGE..l\. (_Hoe.a�..e .\. ::, " 

Tax :t1aP Key: 9-4-08: Por • .  of 23 Type of Boring . p • • t11HVH!1Afi,Diam. -......:....--=;;..,..........:....--....;. 
-·-�- -A 

HAMMER: Elev. -�'l:::..:;'?__;;_- _____ _ 

If Drill Bit T. (.. · DRA.C:. 
Datum ..-.....,....--.....,----

Weight I 4-0 _ --"'..----...-::r14-;::;0r�-r. ----.----r----:---� 

Oro 30 '' Water level ):lor•t.-�t>-
p '2." .;, - -z"o.D.it-;1"1 'NI>-1..1.. i'u6e... Time -

SAMPLER: '2' ';>.� • '2." '5:>1'"-HP"-!<..D _ 7PL.1T .<,rooiJ Dele I-S --11 

g 
·.;: l'l , ; 

.! ·;; 
��.; ::>V>U 

(MI-n 

(\-'I H) 

(HH) 

DESCRIPTION 

E.t..E.'-1.-:. '2.?'1: ';l -jC 
'KE:DIUM I 1'\E:DDI�H e>f'OW� I 

�IL.i"1 Cl.AI "'/COI\A� FltP.C:a: 
NOTE.; l-IlT BOVL..Dt-R$ @ O.':)' 

.Hove..p l?Of(..II-JU 5. TIHE-'J 

� 
.c ii 
� 

0 

� " a. 
E 
Jl 

'l."'I'J 

R.E-D!71!2>H e>r.ow,..; 1 
51L1'i C.I...A.'t 'I!;>OUl.DI!.�':> (Ftl.l-)15 

�I IFF I !Or,owl-4, 
�lt..ii C.LA.'i 

E..NP Of C>Ol\1N6@ '"·5' 

*Elev. Estimated from 

Topo Map by Park 
Engineering. Inc. 

i 1 l''j ' I 

I i 
� '- ·  

I ··: I I 
?-"7? 1 o�; 

I � 

g 
I II 
-�::..,. 

5 
'
\1 I 

'L"� 0 I 

-

-
. 

. 

-
. 

ci � z c . . 
� 0 " a. e 

� 

I-A 

1-B 

I· C. 

1-0 

� ... ""' := 

110 

..: c 
IS 
�� := 

15 

'2.lo 

30 
?.1 

52 

M 

·�....; cu 
-�,;: c 

11 

ci e 
IS 
...:� c . o"! �0.. 
:::> 

48�.0 

� .. " .c . 
"' _u. 
�� 
> 

PENETRATION DATA 

Standard 
Pe_netration Test 

N (Blows per foot) 
0 10 20 30 

�LOW0::,/0.5' 
40. 

�"'"�.1� 1 1==1= ,o;,· · 

'--] f-1 

-[j] 

.:Ooo \000 '2j!:J 4js' "Is' 
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• 

": 
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WALTER LUM ASSOCIATES, INC. I 30JO WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Bo.ring Log 
BORING NO. 3 _....;;;;..__ __ Sh.ee.t No .• of 

PROJECT LEEWARD VILLAGE APARTMENTS. Drill•r ¥-J.L.UM A'-1'70�. INC.. Date JA.l-J. �, I '?11 

LOCATION Waipio, 
_
Ewa, Oahu, Hawaii Field Party MA.E.?I:-!1�0, MA.K.AUL.A,, 0?1-11"0 

Type of Boring A.u G E.R. ( AA.�) D;am. __ ....;�:;.,.'_ ' 
--�-'--Tax Ma� : 9-4-08: Por. of 23 

. ,;· t * 
. 

HAMMER: Elev. ---·�__, __ ........,.. __ Datum -..,...--------
. 140$ Drill Bit .1'. C .. . r:m .. �C"-. 

Weight �-.-. -·--::---.-----..-----"--,'-.......,.----",.,......,.----'-

Oro �0" Waier level F) ' I . I I· . r p 'l." .� • '1..." o.o. 11-\.tH Wt•.l .. L.. -rugr:,.. Time �·-�o f't-1 
SAMPLER: '2." ">?· '1." STA.i4DAf1...D '::>rt...l1' ':>f'OOH Date 1.·�·1J. 

c .,g .. u "'C ; .! ·;; 
� =: 5.l!u 

(M H) 

(MH) 

(M 14) 

( C.H) 

(cH) ' 

(�t-1) 

(MH) 

14Aitl'.. 1·&·11 
+ 

DESCRIPTION 

. E.LE.I/.:.. IS'± f -ll-
HE.DIUH, MOTTLE.D E>I\OWH, 
'51l..T'1 CLA."j W/DE..C. I\OCI<. 
.� Tf\...P...C.E..? OF G.f\...1>..\JE.L 
(FIL-L.) 

S11F-F-, e."owN, 
�ILT1 CLA'i (FILL) 

� 
.<:. 

g 
00 

-
""' 

:;; Ci E JJ 

SoFi, e.r>..ow� �· f:>LA.c.K, 
�� L i 1 Ct.. A "1 ....,, i f\M.E.? 
0 F A.�HE.� ( F I Lt..) 

'Z.''S 

I; ME.DlUM, MOTil..f..D b"-OVJNI - .. 
� GF-..1>."11 CLA'i ""/f'OOT5 _11.77 

-
ME..DIUM, MOTil..E..D

. 

l?MWHI -� G M/, CLA.'i · W wjSA.ND � G.RA\IE.l.. --

M E.DIUM, � P..OWN, 
�ILT'j �A.t-.. 1!:> 

�11ff, HOTTLE.D �MWN 
� G 1\A.i , ?iL'T'f CL.A."'t 
W/!!>AND 

E.J..ID 0 F IOO�r\-.IC:. e 'l.t,.; ' 

*Elev. Estimated from: 
Topo Map by Park 
Engineering, Inc. 

-

-' 
'lL 

'2."7 

'2.'7'7 

n ,, 
ui\ '""' 

if 
/ y  ;;< 
·}[J 

k 
· "  

1\n�l �-u�. 

0 z .. Ci E JJ 

.,; 
c 0 ..... 01) 
4i� � 

1: c3 
.. 10"1-� 

3·A 11o4 I �'? 

?.>·e '?'; 

?.>·G 1114 I 4� 

?.>·PI ,;; I 4"J 

So ?.>·E...II051 so 

�-F ;s 

.,; 
ffi� 

ou 
�..: 0 

li E c3 
...:u.: 
g� l;!O.. ;:) 

1')· l4c-�o 

80 114-oO 

1� · l';oa 

� 
.. .. .&:.' 0 

., ... ., .,; �0.: 
> 

PENETRATION DATA 
Standard 
Penetration. Test 

1'2" o.D. . "THIN . W6.1...L. 
"TUe>l:.. 

N (Blows per footi 
o 10 20 3o <�o. e:.L.ows;o. s.' 

'lj.S. ?Jj r;, 

1-
.._ 

1j.& ljs' 

b 

'2./5' '?J/; 

t] 



• 

-

, 

WALTER LUM ASSOCIATES, INC. I 303!) WAIALAJ: AVENUE • HONOLULU, HAWAII 96816 • PHONE 737�7931 

Boring Log 
BORING NO. 5 Sheet No. of 

PROJECT LEEWARD VILLAGE _..(\P�TI:fENTS Driller W.LuM A..�":>OC.. 11-\C.. [)ate JA.N B, 1<01 I 

LOCATION Wa_ipio, Ewa, Oa_hu, Hawaii Field Party ME."1E.." 1:<--.t>.I<...U 
A.U6 E..." ( �<-f.ft-) 4" 

Tax Map Key: . 9-4-08: Por. of 23 Type of Boring . C..£, . Diam. __ _..;.. ____ _ 
se>+ * --

HAMMER: Elev. - Datum --------..., . -
\4 i\ Drill Bit i,. C..· D "A. G. 

Weight · 0 
Ho-r . . · 

D ?a" Water Level. >\O,.,c.�D -� I · 1 I rop 'Z." 1-, " '2. ·· 0, D ii-I 114 WALl. 10'1?:>£... Time � 

SAMPLER: '2." :7'7 � 7.." �1/>.KD"-rt..D ""PLI'T ? P'oOt-4 Date I· B · 1 \ 

PENETRATION DATA 
c .!! ... 

"'0 � 
.! ·;;; �== c 0-;:)V>U 

(CH) 

DE-SCRIPTION 

E.�E-...... -=- se·-t� * 

SoF-T 10 ME..DiUM, 
IO"OWN, CL.A.'i 

; 
-= 
0. 

(!)� 

;; 0. 
E 

.!ll 

0 z .. 0. 
E 

.!ll 

..; 
5iu.: 

9u Ci� 
?: 

..: 
c 8 
� 0� 
:: 

� 
.,; 8 
; U.:· ·....: u: 

c u c <ri
· • 0 . 

�a.: � 0.. 
c ;::) 

:l 
rl5·�­
·� � ,.o. 
> 

-1 'Z"!d�n,_ I .S·A lw? I 4-0 I e,, ISMo· -
-
- ,,� 

Siandard 
Penetration Te:st 

N (Blows per foot) 
0 10 20 30 40 

'2." O·D. 
THtt-1 WAL..L.. 
TUI?:>E.. 

e,�ow'7(o.r/ 
� "''D"A.Ul.l C. 
FU�H(I.O' 

s-j."NJ ;·e. �I 
1 I 1-l I l�o 

(MI-l) 

�MH) 

e,l'-.oWN, 
DE.C.OM fO':>E,D I'.,Oc:-1<, 
(!:>Ot1E. C-"U�HE.5 "TO 
SILT'1 SA.HD) 

STIFF, e,Row�, 
Cl.A.'jE."t !:>IL1 W/5A.ND 
(DE..C.OMPO�E.D f'OC.I(..) 
511 Ff', lOR. OWN, 
6A.HD"1 <btL..T 
(D\::C.OMPO$E.D �0'-'< .. ) 
E.I-.ID Of 1!>01'\11-\G:. e. I<D.� 

*Elev. Estimateq from 
Topo Map by Park 

-

,� 
. '2."?1, 

-

1!, 

,{-\ 

� 
--.._ 
' "  

1:, j [[?! 
:��"?�twill 

5·C.. 

5·0 

35 

�') 
40 

l 

l 

1 1 Engineering, inc. L-..J___J__;__I_J__L ___ _t_ ___ _t_ __ t��-l,.._.,l-...J 
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WALTER LUM ASSOCIATES, INC. II 3039 WAIALAE AVENUE .o HONOLULU, HAWAII 96816 • PHONE 737-793J. 

Boring Log 
PROJECT LEEwARD VILLAGE APARTMENTS 

LOCATION ·wa_:i,.p:l.o, EWC1, Oahu, Hawaii 

Tax Ma�: 9-4-08: Por. of 23 

. HAMMER: 

BORING NO. ."J Sheet No. of 

Driller W · L..UM A �?Ov. 1 I NC. · Date . J_� N. B 1"'1 1 I 
Field Pirtv M E.. "1 E.. I\ , K A K U 

Au a. E.!\ (At:.I<..EA) .. 
Type ol Boring . .. . 

' .0.. c. E.. . Diam. 4 
Elev. 4-�''t 4. . _____ _.;. __ 

----
Datum ------------��----

T. C... DI'A C.. 
Weight 14-0 � _ >.IOl . 
O 2>0� Water Level 1-lo't•C.I!.t> I I I . SAMPL:� Z'' 70 AH ""'� P ?PC IT 7 PooH :: 1 • �-" . I 

Drill Bit 

" 
-� B "'0 ; .! ·;; 

� =· � " 0 -::> .,·u 

(MH) 

(ML..) 

(MH) 

(M�)· 

DESCRiPTION 

'E..I..E.V. -=- 4 e. '! "J '* 
";,1'\�F. e,[\OWN, 
�II.. 1''1 C.L.b."'f 
�1'1FF-, LIC:a�·li f>I\OWI4, 
CL�"''E-'1 �ILT W/5AND 

�E..DOI":>H f>I\OWN., 
D�C.OHfO��O LAVA 1\0C.K 
O::,IIF�. f>R.ow\4, 
�IL.1'""/ CLA'i 

ert..oWN, CLA:'IE-"1 Sll.T 
(pt:.C.OM PO<:>E..D 1\0CK.) 

E.Nti OF l!>OI\IN6 12.. IG..s' 

*Elev. Estimated fro� 
Topo Map by Park 
Engineering. Inc. 

� 
"" Q. " 

oa 

s 

-

-

-

-

I� 
-

--

-

�� -

-

·• 

·" 

� .. "'· 

ci z 
" 0. 
e .;!! 

LilJJ 1·A. IIY11 

..; . i &L 
':U. 
� ... 

i: 0 u 

�# ;: 

"2.!> 
'2"2. 

1.1 
.1(;. 
'2.C. 

"2.') 

�4 

ci 
e 0 

�u; u 
..:u.: 
5� a u 

�.,: �a.: a ;:) 

. I '""''"''�ION'"' 

i u:· , Penetration Test 

. 

"' . .,"! <:<>. ... > 
N (Blows per fooi) 
0 10 20 30 40 

I· I 
. 

UJ;J ,! I 21j.;' 

1-J.---.1--1-Jl 4-"Z. 

ttJ--tj . I <-1 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE o HONOLULU, HAWAII 96816 o PHONE 737-7931 

I. 

Boring Log' 
BORING NO. B Sheet No. of 

PROJECT L.EEWARD ViLLAGE APARTMENTS . Driller w.LUH A.t;70G, iNC... Date .JA.J'4. 1, 1'?11 

LOCATION Waipio, Ewa; Oahu, Hawaii FieldParty Mt.'fE.;R , I<.A.I<.U 
. . . AU6E."( Mot?Jtt.E..) C.," 

Tax Map Key: 9.-:-4�08: For. of 23 Type .,, Boring · e>·+t> Diam. __ :;_ ___ ___:.� 
'!:> 0 . + -¥..· -·--· 

HAMMER: Elev. • - Datum "'""-''-----------' 
. 

I 4 0 � uD:ril:l �B::it _::F;;I;;N;:6�E.�I'-,:;:::'T::'1:F=-E.-· ..-----,.---..,..--�.;;;;.., Weight . ·- No'! 
D '210" Water Level t-I01•t.E.t> I I I I SAMPL�:� 2.'' ?iA.NDA.r\D ?PLIT ?PooN :::� 

· 

" 
·� .. u , ; .! 'it) �=: " 0-� U>U 

(MH) 

HL 

( M L.) 

(MHJ 

DESCRIPTION 

. "* E.L�\J." ':>0 t ] 
�l'IF-F-, �p._owH, 
'71 L i"1 C.L.A"'' 

'?TIF-F, M01'1Lf..D �1'-.01/JN, 
CL.A."1E."1 ? ll ... T W/f)A.ND 

�iiFI=-, e>Rowl'4, 
'7/l..ND"'t GI..P.."'' 

�-
.s::. � 

Oc 

-

5 

?,IFF-, �I<.Ov.JH, 
':>A.ND"/ '?I�T 

,� 

�TIF-F-, e>RO\<JN, 
":>ll.l'\171 ?1\...j W/(,L.fl...""/ 
f'OGKE.i5 

15 
I 

-

-

-
,� 

F.,.l-117 Of !:>ORIN� � '2.1.5 

*Elev. Estimated from· 
Topo Map by Park 
F.nqinPPrinli. Tnr. 

;,; Q. 
E 
Jl 

� 
1¥1 li . ;: 
ii ' 1 r·,: · ,II ·:1 ' . 

I ·I i I 
i ·. I 
: n �� 
\1 u I! d I!· II· 'I 1 . II w ,�!:ji ! i · ! II , �I '! . �.I i 11 'ill! 
:1 .I! ·I :i l· _dl ii1''JI � ., 

.• 1: l ·l! ! 1: 

0 z " Q. e· .. II) 

8·/>.. 

8·� 

8·C. 

8-D 

8·E.. 

� . ., .... CtJ 
�..: 

� 0 u � 
�� ;;; 

'l.b 
'2.8 

'21 

4-0 

4-8 

St 

ci. E 
.. 8 
; u.; � u.; Q Co! 0 "! >-a.. u Q. � " Q � 

:ll .s::. • ., .... 
.,vi 
;a: 

> 

PENETRATION DATA 

r Standard 
Penetration Test 

N (Blows .per foot) 
0 10 20 30 40 

n 

l-1--1�-b 4-S 

Lb 

l 
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WALTER LUM ASSOCIATES, INC. I 

Boring Log 

PROJECT . LEEWARD VILLAGE APARTMENTS 

LOCATION Waipio, Eyla, Oahu, Hawaii. 

3030 WAIALAE AVENUE o 'HONOLULU. HAWAII 9681'6 • PHONE 737-7931 

r)o BORING NO. L- Sheet No. of 

Driller W. LUM A'S'?OC.., II'IC.. Date 
JAN. 14, \6)11 

Field Pertv G LOR. -r . · K A\', U 

Tax Map.Key: 9-4-08: Por. of 23 
Au<SE..I,('-0�'--'l\>..1!.) ?." 

Type of Boring · A!:> ,JI\ Diam. _,..._......:;;;-____ ___ 

·�'+ * 
.. 

HAMMER: Elev. -
Drill Bit 'T.G. DR.A.C::. 

Datum ---'----'"---.,...,.-'--

Weight 140� 
2:>0'' Water Level 

e_,• I I I . 
Drop '2." ? - '2." o. P. THIN WALL itie>E.. 'Time · · 

SAMPLER£ 2" "· •.• ""�PA.RP '>Tc•T ;roo" "" ,.,.,_.,. 
I 

c 
.g 

"0 � 
.! ·;;; -- � 
��d 

(MH)� 

(M�) 

(MH) 

fMH) 

(MH) 

(MH) 

! 

DESCRIPTION 

g_l-�\J.:. I?'! 7 of-

�TI¢F, E/J'.Ov..JN. 
'='I L.. ii CLA"i wj 
DE..COMPO?E.D 1\.QC.I<. � 
OR.C.�NIC MA.TTE.f\. 

�OFT, !:> 1\.0WI-l., 
51 L Ti GLA"i W/ 'T 1\.AC:.E.":> 
OF 5A.HD 

�'TIFF, MOTTLE.D .2>MWN' 
GF---A-"1, �IL-1'"'1 GLA"1 W/ 
'=>A.HP 

DE.C..OMPO�E.D 1\.0C.I'-. � 
GRAVE-L. w; PoCJ(,.eT� Or 
CLA:tE."'i ?IL'T � ?AND 

�II FF, et\,.oWN, 
:>1Li1 C.LA."f 

·�'TIFF, MOTTLED e>Jl..oWN, 
?tL.i"'t CL./>,"j W/":JA.I4f) 

!:>'TIF-F, MOTTL..E.D 61\.0WI-l 
� Gf'A."1 , ?ILi"'t CL.A."t 

E.14D OF- I!>O"IN� e. 2J \.S: 

*Elev. Estimated fran 
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LIMlT.�l'IONS 

In general, soil forinations are commonly erra·tic and rarely uniform or · 

regular. The boring logs indicate the approximate subsurface soiL 

conditions encountered·only at the drill holes where the borings were 

made at the times designated Ot:l 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 bori.ngs be observed, encountered, or otherwise indicated, 

we should be advised immediately to review or reconsider our recommen­

dations 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 changed 

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

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

determine the applicahility of the recommendations considering the time 

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

engineering. 

Our professional services were performed, findings obtained and 

recommendaticms prepared in accordance with generally acc·epted engineering 

practices. This warranty is in lieu of all·other warranties expres!ied or 

implied. 


