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Subject: Addendum Dl to . 
Nanakuli Elementary.School- First Increment 
Preliminary Soil Report 
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As requested by Wilson, Okamoto & Associates, Structural Engineers for 
.the project, additional. guidelines for retaining WC111 design. are being 
submitted as follo~s: 

1. Lateral e~th pressures for sloping backfil1 may 
be according to earth pressure charts· by Ter~aghi 
& Peck or other similar accepted theory. 

2. Estimated allowable bearing values of 3,000 p.s.f. 
may be used for vall foundations resting on dense 
or hard natural ground or on compacted select fill 
that extends thru the surface- clay· (CH-CL) soils. 
Toe pressures QaY be increased about 1/3 where a 
t~i:a"Q.gular pressure diagram is used along the base 
of the wall and a lesser increase for a trapezoidal 
pressure diagram. · 

3.; For sii.ding resistance between the base and subgrade~ 
a coefficient of friction of 0.40 plus an ult~ate 
cohesion of 400 p.s.f. may be used where the subgrade 
is sandy-silty material and the base of the wall is 
weli drained. 

Respectfully submitted • 

. WALTER LUM ASSOCIATES, PiC. 

\1\-0. · \;u 

0
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EKtol:es 

cc: Wilson, Okaooto & Associates I 
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WALTER LUM ASSOCIATES, INC. 
CIVIL, STRUCTURAL, SOILS ENGINEERS I 

EDWARD WATANABE 
EZRA KOIKE 

WALLACE WAKAHIRO 
3030 WA.IA.LA.E AVE., HONOLULU, HAWAII 96816 • JEL. 737·7931 

February 3, 1976 

DIVISION OF PU:6LIC WORKS 
Department of Accounting and General Services 
State of Hawaii 
P. 0. Box 119 
Honolulu~ Ha~aii 96810 

Gentleme11: 

Subject: Nanakuli Elementary School. - First Increment 
16 Classrooms and Sitework 
:Preliminary Soil Report 
(for site grading and foundation 
design purposes) 
D.A.G.S. Job No. 02-16-6809.2 
Nanakuli, Oahu, Hawaii 

. Tax Map Key: 8-9-07: Por. 3 

Transmitted herewith is our soil exploration report for site grading and 
foundation design considerations for the proposedNanakuli Elementary 
School, First Increment, 16 Classrooms and Sitework at: Nanakuli, Oahu, 
Hawaii. 

This report includes a Boring Location Sketch, boring logs, laboratory 
_ tests results, general site grading and foundation design guidelines and 
' limitations. 

Respectfully submitted, 

WALTER LUM ASSOCIATES, INC. 

By~~~·w~~ 
Edward K. Watanabe 
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NANAKULI ELEMENTARY SCHOOL - FIRST INCREMENT 
16 CLASSROOMS AND SITEWORK 
PREL~M~NARY SOIL REPORT 

D.A.G.S. JOB NO. 02-16-6809.2 
NANAKULI., OAHU, HAWAII 
TAX MAP KEY: 8,-9-07: POR. 3 

SCOpE OF ~XPLORATION 

The purpose of this exploration was to evaluate general soil conditions 

for site grading and foundation desigt1 considetations for the proposed 

NanakuliElementary School, First Increment, 16 Classrooms and Sitework 

at Nanakuli, Oahu, Hawaii. 

This report includes field exploration, laboratory tests, general design 

guidelines for site grading and foundations and limitations. 

FIELD EXPLORATION 

Ten borings were made at the site (B-8 thru B-1.7). The approximate 

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

The borings were made by MAS Drilling Co. and logged by Walter L\lm 

.Associates, Inc. 

The borings were made with 3-in. diameter augers using a finger-..type 

bit. Soil samples were recovered with 2-1/2-in. O.D. thin-wall tubes 

and a 2-in. standard split spoon sampler driven with a 140-lb hammer 

falling 30 inches. 

Also attached are logs of 7 borings (B-1 thru B-7) previously made for 

"Nanakuli Elementary School -First Increment," September 20, 1975. 
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LABORATORY Tl!:STS 

Laboratory tests included: natural water content and density, unconfined 

compression, laboratory vane shear, Atterberg limit, grain-size analysis 

and CBR. 

A summary of the laboratory test results is given in Tables lA thru lC. 

SOIL GLASS_IE'ICATION SYSTEM 

Soil samples were visually obserVed a11.d subjected t;o approprh.te tests. 

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

the so:i:l descriptions given on the boring logs are generally made in 

accordance with the "Unified Soil Classification System." 

GEOLOOIC ~D SOIL DESCRrl'.TJQNS BY OTHERS 

From <!- review of geologic literature and the U. S. Soil Conservation 

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

as follows: 

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

and Topographic Map of Island of Oahu,'' 1938: 

Pa - Co!lsol.idCJ.ted noncalcareous material, 

chiefly older alluvium 

U. S. Soil Conservation Service~ ''Soil Survey of Islands 

of KauaJ, Oahu, Maui, Molokai and Lanai, State of Hawaii, it 

August 1972: · 

LPE - Lualualei extremely stony clay (3 to 35% slopes) . 

High shrink-swell potential 

Unified Soil Classification - CH 

- 2 -
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GENERAL SIT~ CONJ)ITIONS 

The proposed site is located near the end of Haleakala Avenue about 

3,000 ft no:rtheasterly of Farrin.gt:on Highway. 

The site is bordered by Nanakuli High School on the east, an existing 

paved playcourt on the south and residences on the west. The area to 

the north, across Haleakala Avenue, is presently part cemetery and part 

vacant. 

A stockpile of soil is located in the northern portion of the site. 

A drainageway about 5 to is ft deep crosses .the northerly third of the . 

site in an east-west direction.. The upper ot eastern end of the site 

was filled over when Nanakuli High School was constructed. The Qr:ain­

ageway was gener:ally dry d'uring the field exploration. 

In general, the site is about 10 to.20 ft lower than the Nanakuli High 

School grounds along the easterly boundary and about 5 to 15 ft higher 

than the paved playcourt along the southerly boundary. 

Except for the drainageway, the rest of the site is on a gradual slope 

with gradients of about 5 to 10% down toward the west. The elevation 

at the site generally varies from about 88 to 126 ft. 

The site :is generally covered with grass. Some trees and boulders were 

noted in the drainageway. Loose clusters of boulders were also noted 

scattered over the remainder of the site. 

- 3 -
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INTERrRETATION OF SOl~ CONDITIONS 
. f . . 

From the field exp],.orations a~c,l l~boratory test results, the soils 

encountered in the borings may be generally approximated as follows: 

Proposed Retaining Walls Along East Boundary 
(Boring Nos. 8 th:tu 11) · -

Existing fill (mostly "CH" clays) about. 0 to 17 ft over 

a layer about 1 to 2 ft thick of clay (CH-CL) soils 

. underlain by hard, sandy silts (ML soils) or dense, 

silty sands (SM soils) with cobbles or bo'I;J.lders to about 

15 to 20 ft, the depths drilled. 

Proposed Retaining Wall Along West Boundary And 
16 Classroom Building 
(Boring Nos. 12 thru 17) 

A tbin surface laye:t about 1 to 2.ft of stiff clay 

(CH-CL) soils over dense silty sand and gravel with 

cobbles and boulders (SM, GM soils) to about 7 to .15 ft, 

the depths drilled. 

Water was not noted in the·borings during the field explorations~ 

For more detailed descriptions of soils encountered in the drill holes, 

refer to the boring logs.· 

Variations to the above soil and water conditions are to be expected 

between borings and in localize.d areas • 

.! 

:OISCUSSIONAND RECO:t1MENDA:riQNS 

The proposed plag. for the Fir.st Increme.nt is to ·grade the entire ·school . 

site and construct retaining .. walls along the east and west boundaries 

and a 16-classroom building in the southwest portion of the site. 

- 4 -
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For general grading of the site, fills of little to about 15 ft and cuts 

of little to about 10 ft are planned. 

Along the east boundary, the toe of the existi_ng fill for Nanakuli High 

School will be cut back and the slope retained with 2 separate, par~llel, 

stepped-up CRM retaining w~lls. Cuts from little to about 15 to 20 ft in_ 

heights.are contemplated. The lower retaining wall will be about .5 ft 

above finish grade, followed by a 10-ft wide bench; the upper retaining 

wall will be about 5 ft above the bench with a s.:..ft wide s·wa.le along the 

top and a 2 horizontal to 1 vertical slope about 6 ft high up to the 

existing ground. A portion of the proposed top of slope I!lay.be close to 

the existing tennis practice wall. The exis.ting wall may be subject to 

creep f:tom the construction of the CRM walls. Some maintenance should be 

expected. 

Along the west boundary, a CRM retaining wall about 2 to ll ft high. 

is proposed. The wall. will retain fills from little to about 5 ft in 

height above the wall with 3 horizontal to 1 vertical slopes f:tom the top. 

of the wall. 

In the southwest portion of the site, a 16-classroom building is proposed. 

The building will be a 2-story reinforced concrete structure about 50 by 

195ft in planwith 250 kip column loads atl.d 7.0 kips/ft wall loads. 

Since the thin layer of surface soils m_ay be expansive, the ideal solution 

would be to strip and waste the expansive soils that are on the site. 

- 5-
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Sin,ce stripping and wasting the expansive soils may not be economically 

practicable, <m alternative solution would be to strip the surface 

expansive soils and use the material to fill the bottom of the guliy. 

The expansive soils should be ca,pped with 3 ft of n,on-expansive material. 

Also, the outer slopes of expansive soils should be capped with non-expansive 

soils. 

The more granular soils from areas in cut should be used for backfill 

under the proposed structures and retaining walls. 

The existing drainageway will be filled over. After clea,ring and grubbing, 

subdrains should be provided at the bottom of the drainageway and daylighted 

beyond the toe of the retaining wall. The fill should be placed as soon 

as practicable to allow tQ.e :!;ill soils to settle and lessen future 

settlements. 

If cesspools are encountered during grubbing work, they.should be 

b-ackfilled as recommended under "Cesspools." 

Si~e_<.;r.ading 

In, general, the borings indicated a surface layer of clay 

(CH-CL) soils. 

The southerly portion of the site will be mo~tl..y in cut, 

and most of the. surface clay (Gll-CL) soils can be ·removed. 

The northwesterly third of the site may be mostly filled. 

As much as practicable, thesurface clay (CH-CL) soils. 

should be stripped and placed near the bottom layers of the 

fills in the gully. 

- 6 -
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Grading work should. be done in accordance with the Revised 

OrdinC!-nces of Honolulu, 1969 AsAmended and as recommended 

below: 

1. 'The area should be cleared and grubbed. 

2. Surface vegetation and miscellaneous debris, 

boulder stockpile$, boulder clusters and 

rubbish should be cleared and removed prior . 

to site filling. 

3. . Topsoil should be stripped to stiff natural 

ground and stockpiled .for finish grading. 

4. Soft pockets and clay (CH) soils en~ountered 

during site preparations should be.excavated 

and replaced with select soils compacted in 

thin lifts. 

5. Hard surfaces such as along existing unpaved 

roads should be scarified down to stiff 

soils and recotnpacted to matcl1 the (lensity 

of the surrounding soil. 

6. Where fills are proposed on sidehill areas, 

gullies and natural drainageways, soft soils 

and loose material at the bottoms and sides 

should be stripped down to firm soils before 

the placement of fills. 

- 7·-
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Subdrains should be placed along the bottoms 

of natural drainageways with laterals ii:l a 

herringbop,e pa:tt:e:~;n along the sides of the 

draim1geway$. Subdrains shoulcJ be d_aylighted. 

7. The materials used for filling the site should 

be controlled. In general, expansive clay 

soil~ and cobbles larger than 3 in. but l,ess 

than 6 in. should be kept below 3 ft of finish 

grade. 

Non-expansive soils (P. I. less than 20) should 

be used to finish the top 3 ft of fill. Gravel 

size materials in the fill should not be greater 

than 3 inches. 

The on-site cobbles and boulders larger than 

6 in. should be used to construct the outer 

slopes of fills along the west boundary of the 

site beyond the retaining wall. 

8. Where clay (CH) soils are use4 for fills, the 

following guidelines may be considered: 

a. Where fills are to be placed 

over clay (CH) soils, the 

existing surface should be 

scarified and recompacted on 

the wet side of optimum. 

- 8 -
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b. Fills should be constt1,1cted 

in thin .lifts on the w~t side 

of optimum to lessen the 

swell potet:ttialof the clay. 

c. Fills should be compacted to 

90% of ASTM D 1557-70. 

d. The clay soils s.hould not be 

allowed to dry out before 

placing the next lift. 

e. Use of cla:y (CH) soils in fi:!,ls 

on sloping areas or the con­

struCtion of slopes should be 

avoided. On-sit~ clay soils 

should generally be.placed in 

the deeper portions of fills 

in flat areas arid away from the 

faces of slopes. 

9. Fills should be constructed in approximately 

level layers st~rting at the lower end and 

working upward. Where fills are made on 

sloping ate.as steeper than about 5 horizontal 

tO !.vertical, the ground at the toe of the 

fill should be benched to a generally level 

- 9,-
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condition. As the fill is brought up, it 

shoul,d continua_lly be keyed into the stiff 

natural ground by cutting steps into the 

slopes and. compacting the fill ~nto these 

steps. 

10. For construction of the .fill at the lower 

end of the gully at the westerly side of the 

site behind the retaining wall, the surface 

adobe soils should be stripped and replaced 

t-iith sele.ct soils before the construction of 

the fill. 

11. Boulders may be placed al,.oQ.g the toe sections 

of fill slopes beyond the retaining walls and 

outside of probable building sites. Before 

placing fills or boulders, th~ subgrade should 

be stripped to stiff natural ground and shaped 

to drain. A layer of sele<;:t granular material 

should be placed on. the subgrade and the fill 

or boulders placed on the select material. 

The void spaces between boulders should be 

filled with smaller granular material. A 

blanket of filter material should be placed 

against the boulders before any earth fil,ls 

are placed against the boulders. · See attached 

sketch, Figure 1 • 

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

to 90% of the maximt.im de11sity determined by 

the ASTM D 1557~70 test method. In roadway 

areas, the ·top 2 ft of fill should be compacted 

to 95% of the maximum density. 

13. Provisions ,to drain the site should be 

included during and after the completion of 

filling operations. 

Slopes 

The grading plans indicate slope heights generally less than 

10 ft. 

In silty and sandy soils, .cut and fill slopes of 2 horizontal 

to 1 vertical or flatter m.3,y generally be·coris:i,dered. 

Other general guidelines for slope design are as follows: 

1. In general, for slope heights greater 

than 15 ft, 8-ft wide benches shou]_d be 

placed at height intervals of about 15 ft 

for the higher slopes. Where adobe soils 

are used as fill materials, the height of 

the slopes or fill should be less than 

8 ft. 

2. To lesse11 ~rosion; the runoff ftrom rainstorms should be 

diverted by berms or ditches away from slopes whenever 

practicable. 

- 11 -



e 

e 

e 

3. The surface of fill slopes should be 

compacted by cat-tracking or with a 

sheepsfoot roller. 

4. Slope.planting is recoriuiJ.en4ed on cut ~n4 

fill slopes to lessen erosion. 

5. Slope adjustments or o.ther precautions may 

be necessary if seepage zones or el{pan.siv:e 

clay pockets are encountered in localized 

areas. 

Siting of Buildings 

Buildings and retaining walls should not be located directly 

oveJ: the drainageway, if practicable, to lessen the possible 

differential settlement effects resulting from the consoli-. 

dation of the fill over the gully. 

To reduce the effects of slope creep, buildings and 

retaining walls should be kept 15 ft or more ~way from the 

tops of slopes. 

Park:i,~g areas and other facilities that can tolerate 

settlements may be located over the drainageway. 

Foundations 

For the proposed 16-Glassroom Building at the location indicated 

on the Boring Locatio~ Sketch~ spread footings bearing on the 

dense or hard sandy or silty natural ground, or on well-compacted 

fill extending thru the su.rface clay (CH-CL) soils may be. 

considered. 

- 12 -
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Estimated allowable bearing values .of 3,000 p.s.f. may be 

used on dense or hard sandy or silty natural ground or on 

well-compacted fill extending thru the surface clay (CH-CL) 

soils. 

Footing exqavations along utility trenches should. be carried 

·below the bottom of·trenches or the footings should be 

designed to bridge the trench. 

Other general guidelines for found,atio11 design are as. follows:. 

1. Surface clay (CH-CL) soils below and ·s ft 

beyond the perimeter of buildings and 

beneath retaining wall structures should 

be retlloved and replaced with non-expansive 

soils. 

2. Soft spots or pockets of loose material 

encountered in footing excavations or below 

the building area should be excavated and 

replaced with well-graded granular material. 

3. Footing excavations should be tamped before 

pouting concrete. 

4. Foundations should be well-tied together 

with deep grade beams, particularly around 

the perimeter of the structure. 

- 13 -
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s. Concretemasonry walls should be supported 

on deep well-reinforced continuous beam type 

fo\lndations and the tops ofwalls should be 

. well-reinforced to reduce the effects of 

differential settlements. Vertical joints 

or wall openings extending the.full height 

of the walls may be provided to attempt to 

control possible cracking. 

6. Good surfac.e drainage away from the 

foundations of structures should be ~in-,. 

tained and the site should be graded·to 

prevent the pending of water. 

Concrete Slab on Ground 

The surface layer of clay·(cH-CL) soils sbould be removed where 

concrete slabs on ground are being considered. Backfill under 

slabs should be select, non-expansive borrow ot on-site material 

compacted in thin lifts. 

If practicable, concrete slabs on grounQ. should be placed after 

the superstructure is .constructed and should be separated from 

grade beams, · w.alls and columns. 

If a capillary break is required, 4 in. of well-graded gravel 

less tha:i'l. 3/4-in. and greater ~han 1/4-in. in size or some other 

form of capillary break maY be used. 

- 14 -
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The subgrade should be compacted and shaped to a level 

surface or to drain, if practicable, and gener~U.y should be 

k.ept sligl:ltly higher than the fin:i,sh grade oil the outside of 

buildings. 

Retaining Walls 

Along the east boundary, 2 separate, parallel, stepped-up 

CRM retaining walls are proposed to retai~ an existing fili 

that varies in height fromlittle to about 15 to 20ft. The 

wall footing should extend th:tu tl)e clay (CH-:CL) soils down 

to silty or sandy. (SM) soils, or bear on compacted select 

backfill exte~ding thru the surface clay (CH-CL) soils. 

To reduce imposing aqditioi:ial lateral loads and disturbances 

to the lower retaining wall, the toe of the upper retain:i,ng 

wall should be below an imaginary plane extending upward from 

the heel of the lower retaining wal,.lat a 1-1/2 horizontal 

to 1 vertical slope ratio assuming that the backfill is 

granular material extending thru t:he surface clay (CH"'-CL) 

soils and compacted in thin lifts. 

Along the west boundary, a single CRM retaining wall about 

2.to 1]. ft high will retain fills up to about·l6 ft in height 

(5 ft higher than the top of wall). The fill·will slope upward 

at 3 horizontal to 1 vertical ratios behind the wall. The wall 

should extend thru the· surface clay (CH-CL) ·soils and bear on 

the dense silty sand or cobble layer. 

- 15 -
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Subdrains should be placedhehind the walls below the footing 

levels and should be daylighted at low points. 

Fairly well-graded granular material or select granular 

material should be used for backfilling against walls and 

compacted in thin lifts. 

Retaining walls on slopes tend to creep and tilt. Joints 

should be intermittently spaced and plac~d at cornets of 

walls to allow for anticipated tilt and movements. 

Assuming a well-grained backfill, walis subjected to lateral 

earth pressures should be designed· to resist est::J.mated soil 

pressures approximating at-rest .conditions as follows: 

Walls unrestrained at top - 45 p.c.f. equivalent 

fluid pressure for walls above the water table. 

In addition, lat.eral pressure due to sloping surcharge or live 

loads should be included. 

The center of pres~ure should be considered to act somewhat 

above the lower third of the triangular fluid pressure 

diagram. 

Estimated allowable beating values of 3,000 p.s.f. may be 

used for wall foundations resting on dense or hard natural 

ground or on compacted select fill that extends thru the surface 

clay (CH-CL) soils. Toe pressures may be increased about 1/3 

where a triangular pressure diagram is used along· the base of 

the wall. 

- 16 -
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For sliding resistance between the pase a~d subgr~de, a 

coefficie.nt of fr:i,ction of 0.40 may be used provided the 

subgrade il;l sandy-silty material and the base of the wall 

is well drained. 

Joint and Connection Details 

Some differential settlements are to be expected between the 

building elements. Joints arid connections should be detaiJ,.ed 

to allow some movements or releveling and adjustments at a 

later date. 

To minimize the wavy surface effects at the ground :f'loor.level 

due to differentialsettlements or heaving, non-bearing parti­

tions, doors, cabil).ets, etc., should be designed with loose 

fits and other precautions taken to allow for some· future 

adjustments.or maintenance. 

Driveways, sidewalks and entry slabs next to the buildings· 

should be. supported on hinged seats that would permit some 

:tqtation and maintain a smooth transition to the building. 

R.9adway and Parking Are_as 

The.surface clay (CH) soils within 2ft of the finish grades 

should be removed. 

For light automobile traffic and drained subgrade conditions, 

tbe roadway pavement section for the general soil conditions 

may be as follows: 

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

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

3. Subbase course - 6-in. subbase course over 

a prepared subgrade. 

Provisions should be made in the contract documents to allow 

for local adjustments regarding select bo:t:tow subbase and 

borrow tequi:te~ents in the field in accordance with the 

design standards of the City and County of Honolulu. In 

fill areas, t'be use of ~?elect soils within the top 2 to 3 ft 

of the subgrade may reduce the thickness of or eliminate the 

need for the select. borrow subbase or borrow courses. 

The subgrade should be coinpCJ.cted and shaped to drain. To 

lessen the ponding of water and softening of the subgrade, 

weep holes should be placed at subgrade levels thru the walls 

of the catch basins. 

Cesspool-s 

Cesspools may be encountered during the site preparation work. 

When encountered, cesspools should be flagged and located on 

the pians. Sludge should be removed from the bottom and the 

cesspooi backfilled with fairly well-graded granular materials. 

The materials should be ple1ced in.thin layers and ra:nnned into 

place or compacted with vibratory equipment. The top 4 ft of 

fill should be compacted in 6-in. compacted layers. 

- .18 -
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Building foundations should be designed to bridge the cesspool 

or extended to the bottoms of the cesspools. 

Field Adjustment 

Provisions should be made in the contract documents to allow 

for localadjustments in the field regarding overexcavation; 

select borrow, etc. 

Utilities. 

Uti:lit;ies should be p:J..aced a:Etet the fills ateconsttucted. 

Utility lines. should be designed with flexible joints, 

· particularly where lines are connected to structures. 

Utility line trenches should be daylighted .with rock drains 

to drain water. 

Unforeseen Conditions 

Because of the variability of soil deposits, site 

improvement;s, designsa~d construction techniques, existing 

or changed conditions may be encountered that cant1ot be 

foreseen with even the most exhaustive studies of site and 

project.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. 
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Unforeseen or changed or undetected conditions such as soft 

spots, new or existing utility trenches, underground structures, 

pipes, voids or cavid .. es,· boulders, expansive· soil pockets, 

seepage water or water level changes with weather, etc., may 

occur in localized areas and will have to be ad~usted and 

corrected in the·field as they are getected. 

Site Regrading 

After mass grading work is done and cuts and fills are made· 

according to the grading plans, regrading at some future 

date should be avoided unless done under.· the ·guidance of a 

soils engineer. 

- 20 
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The stratification lines shown .ori each of the bod._tJ.g logs represent 
the approximate boundary.between soil types and the transition may 
be gradual. 

Sytp.bols 

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

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

Where no parenthesis "MH" is used, the soil sample was classified · 
·from either the Atterberg limit or grain-size analysis test results. 
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Boring log NANAKULI ELEMENTARY SCHOOL 
.FIRST INCREMENT BORING NO. B Sheer No. of ----

PROJECT 16 CLASSROOMS AND SITEWORK Driller MAS DI\ILLIN<; CO • . Dare J'Ar-l. I'Z,I"\1G.. 

LOCATION _~aiJ.al<:t!.li, Oahu, Hawaii Field Parry .. R.AcU'1 A H· LUM A'i'SOC.. 1 Nc..) 
'T Ma K 8 ·Au · ,.. Mo '&.E:' -2.. ·• 
! ax . p . ey: -9-07: Por. 3 Type of Boring r;_t:;,,_ ~ . Diam. ._, 

HAMMER: I Elev. ~~~-~~+'t. * . D•rum-'--,-~--~---

w 
.. ht 14-0# DriiiBir ~t:-II·~Ct~~ Ttl"~ ...... 

e1g · · --. ~o .,..... ::-:-:--'·;;iwo-o•r~~--~,---""T-~-,;:,,..:....,---.~ 
Drop _ _. ... .... Water Level ~Oltc.M?:· 

Time. ...: 

SAMPLER: :'Z" -5TP-Nl7A~t:'. 5PL.I T Sf'OOt··l Dare .1- i1.~ 1G 

c: 
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r·-" . . . . . , I. 
-}tJ ·15-F I - I '7,1 ' - • - • -

~ 

I 

PENETRATION DATA 
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Penetration Test 

N (Blows per foot) 
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8 . · . log NANAKULI ELEMENTARY SCHOOL 
Orl ng FIRST INCREMENT BORING NO. · _9 " . Sheet No. of 

HAMMER: 
• I AQl:t. We1ght 1 --r .. ~ 

PROJECT 16 CLASSROOMS AND SITEWORK 

LOCATION Nanakuli, Oahu, Hawaii 

Tax Map· ~ey :: 8-9~07:_ Por •. =3 ___ _ 

Drillrr,. M_A? I/RIUIN4 CO. Date JAN. I~ 191C.. .. __ 

Field Party·.- f\ACUjA (N.I..UM A?'?OC.;,INC:..) 
.. · A""f;"'('MOOit..t:") .. " .. 

Type o)f Boring Y\1..1"1 ' ' t?·tO ·Diem.·_-_.·_..:;.?_· ----

. 1-;.t'+ -*· -
Elev. - -Datum -------
Dr; II Bit -_flNG';E:."'T1Ff:: ... 

-I'•Of . 
Water Level. NO fac,~!2 
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PENETRATION DATA 
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Boring Log NANAKULI ELEMENTARY SCHOOL 
FIRST INCREMENT 

PROJECT 16 CLASSROOMS AND SITEWORK 

LOCATION _Nanakuli, Oahu, Hawaii 

~a:J:C }fu~: 8-9-07: Por. 3 
.. l 

HAMMER: 
Weight J 40 # ---~ 

·?Jo" 

10 BORING .NO. Sheet No. of 

Driller. MAo;;. t?l'\ll.L.ING! CO, · Date_JAN.l~; 1~7C.. 

.Datum 

Field Party ~AC.Lli'A (N. LUM A'??Ov,;lt'-lc,.). 
.. AUGJ!:;f\("M~Bilot:') . :,'' . 

Type .:>1 Bortng ----- .. J~ to. Diam. ----------_.,-.._. ____,,.,..-____,.,___ 
1'?12'+"* ... 

Elev. · · · -
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Drop · '2 11 ?? - 7.." STANt?AP,[7 SPLIT SPOON Time 'l:~o fM 
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Boring Log NANAKULI ELEMENTARY SCHOOL . .... 1 1 FIRST . INCREMENT BORING NO. .I ·· Skeel No. of --~ 
PROJECT 16 CLASSROOMS AND SITEWORK Drill .. r -MA'7 tlr\ll.L.ll'k" co. Date . JAN. 1 ~, \ ~ 1Co 

LOCATION Nanakuli, Oahu, Hawaii Field Party·: ~At:.U"iA 11-!.l..UM A?'70c.,INC.. 
. ·- . AU~t-~ (MOe>\ I- . ":J.." 

Taft Map _Key: 8-9-07: Por. 3 Type or Boring 
1 

· *' e\- 4-0 Diem. ____:.---=.._, ___ _ 
Elev. \ '2. 'I · t ·· -· Datum --:----'---

HAMMER: 
140 ~ -

Weight . · · - - · .. 
Drop _ .. ~~O" · ··· 

SAMPLER: '2." 5TANt?Jd=<:.t? Sf'l-11 <Sf'OO!--i _ 
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·~ 

] ~ 
~~= 
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8 · . l ·g NANAKULI ELEMENTARY SCHOOL 
onng ° FIRST INCREMENT 

PROJECT . 16 sCL.!\SSROOMS .!\~. S:J;T~WQRK 

BOR_ING NO. I '2. S.t._eel No.· of ----

Driller M;\~ PRIL..L..H-i~ CO. Dale JAN •. \'?,. \~1G. 

LOCATION·n Na,na~uli, Oahu, Hawaii Field Party- KAC.LI'i A (N. L.UM A770C..,l Nv. 
·T_··-. Au,.-~,,-o"e>\1...' ,..... .. 

ax Map Key: 8-9-07: Pot. 3 Type of Boring· ..,..,,, P->· 0 Diem.-----"·~-----"--
1+ '* 

Elev · · · 'f ') - D -· atum -------
HAMMER: Drill Bit : fiN~Cl1.. T"'t_fE:, ' . . 140~ .. 

Weight ... -
Drop ·.?JO'' · Water. Level .. ~\z\ 1 ieiz I I 

. Time 4:'2S. rM 
SAMPLER: ·.-z." ST.b.Nt'A~O 5t='~IT- Sf'OCll Dare 1 . 1 ~. 1 ~ ~~-L----~--~----~---
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eu::~'J.-:. "'"' :t 1 oo 

. t7E:.t-,~se;;, Morr1..e17_e,p.,ow N .... 
_ .~IL.:!''1 5ANCi' . . . . . 
: ~- :-"1 G 1'\t>. 'I t. \, 

t/E:;I'olSc, GtfV\1 Elf\O~N 
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-~· ti'E;.C.f.l'v\~E:;F-. .10, IH$ 

4i 
0. 
~ 

V) 

ci. 
ci ·e c E ·e 0 z :.:; 0 u 

" u :.:; 
- u. u 

0. 
w ~ 

., 50 E "' . m i! ·:; 
~ 0.. 

"' ;;;: 3: .!1' V) .... ;:) 

. , 

,, ~]1\'L·A I - I -zo I - I -
0 

~ ,.. - q - -

Il~ l'l·C. - '\ - -
Q 

11.- , . 
'I 

~ 

~ ,, 
-·n~l\'1.·0· _ 

··tw··· ' . 
~ ' 

1 

' /"')' 
··/I I 

:>;;;c~lt'l·e I No I 1'\tcp-.J{:;.t~l:f 
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~ I Standard ~ 1 U.:: Pene.t.ration .Test : 
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PROJECT. 16 CLASSROOMS AND SITEWORK Driller 'MA.? O~II..L.It-\G, CO, Date JAN. I?, 191G. 

LOCATION n Nanakuli. Oahu, Hawaii Field Party. P...ACU"/ A li--L LUM A?'ielc.. .. \Nv.) 

T 
. · ,6-.UG.t(\ Mo ·l~e . "'.1.." 

. ax Map Key: 8-9-07:. Por. 3 Type ol Boring . - ' *. 0 .. .. Oiam. . -..~ . 

HAMMER: . Elev. 'f'?. t . · D~tum ---..,..----
Weight 140 tl- = Drill Bit - ~\NGE-~ T'if'C:. _ 
Drop '00" Water Level. ~~tlviQ I - ., 'n 
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Tax Map Key.: s.:..9-07: Por. 3 Type of Boring. " ·4- 0 Oi_am . ...:.· _________ _ 

. I '+ -* 
HAMMER: E_lev. O 1 - . .. . . ·Datum .,..,_ -----------------,-----

• j :A Q # Drill Bit _f\NC.,E':.K. T"'ffE; 
We1ght ·.,. .. -·---~.,.---
Drop ~0 '1 · Water Level_ ~~\v .. ~iz 
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Penetration Te_st 

N (Blows per foot) 
0 10 20 30 40 

I I I I LJ~~%.s 
HAM I'll~!\. 
MUNC.E:l1 

I. I I I I /%.+ 
HAMMt:;" 
\'OUNG£:;7 

1 1 1 j· L=~,5%.s' 
HAMMt::R. 
50UNC.{;? · 

1 I I I I I :G.%.s' 
HAMMe~ 
50UNC.£-i? 



....) 
':I 
() 

-r 
•J 

-.. .) .\~ 

.) 
··~ :c 
-~ 
~~. 

·<! 
~t. 

e 

e 

,......... __ .......,.,__ ......... ,........--..,.----'-----....;.......;--...-.-..'-----·-··---------~----'-------......... -~ 

WALTER LUMIASSOCIATES, INC •. I 3030 WAIALAE AVENUE o HONOLULU, HAWAII 96816 • PHONE 73)-7931 

! 

Boring log NANAKULI ELEMENTARY SCHOOL 
FIRST INCREMENT BORING NO. . ~ _5 Sheet No. of ----

PROJECT 16 CLASSROOMS AND SITEWORK Drill.er MA'? V'f'IL.L.INC:t C.O • . Date S,t..t-l, I"Z. 1 1"l1C.. 
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_a_JC: p ___ ey: ... -..,9-.Q]: :J;>or. 3 Type .:>1 ~ring ~ · \ Pr+o Oiam. ·.; · · ... . --

HAMMER: Elev. II & 't ·* Datum -
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Drop ~O.: ... c..~~- · Water Level §~£t-bQ I I I· I 
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,__ . . . Time 11.· 10 fM 
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PROJECT .16·CLASSiWOMS AND SITEWORK Driller .Mtv? l?RIL-LING. CO.- Daie· JA.N. 1"2. 1 1~1'-

LOCATION Nanakuli, Oahu, Hawaii Field Party- RACU'fA IN-LU_M A?'70C..,INC..) 
_ -- · '(M60-IL- - " 

Tax Map Key: 8-9--07: Por. · 3 · ~ype "I Boring AUC..f:P.. e-~4-0 . Dia.m.- '? -- · 
- I '2.0 It. * -HAMMER: Elev. · "- -- ·. .. - . --·Datum --.---'---_...._........,._ 
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_ " . . . 
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c: .g. 
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PROJECT 16 CLASSROOMS AND SITEWORK Driller · _ _M,A.S D~~LLINCt GO. -Dole JAN.\ '2. 1 191(, 

LOCATION Nanakuli., Oahu, Hawaii Field ~orrv ~Cl.l-tA(N.LUM A"J~OC..,INv.) 
T 

-·· · tur_.c.~ tMD01l-t") . . ,, 
ax Map Key; ___ 8-_9;.,.07: Por. 3 Type ol Boring/.>o. "'~'"'''\'?.'<\:Oc'·Diom. , .. ?_ ..... 

HAMMER: ! . . . . -· Elev. : : · II \ 
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t ~ .· . -- - -· Datum . ·-

Weight l+o·#_-~--- Drill Bir· :·fiN4E.K T7'Ft:; ------

Drop :~0-'1 ~ ___ :· w.;.>Leveffi~tlc.6t7 I I I 1 
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PENET~ATION DATA 
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Penetration Test 
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TABLE I A - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW S URFAGE 

.DESCRIPTION 

GRAIN-SIZE ANALYSIS 
. (% Passing) 

Sieve 
1-1/2" 
1" 
1/2" 
114 
1110 
1120 
/140 
lflOO 
11200 

ATTERBERG LIMITS 
Ai'r Di:-ied or Natural 
Liquid Limit 
Plastic Limit 
Plasticity Index 

Dilatancy 
. Toughness 

Dry Strength 

UNIFIED-SOIL CL.I\SSIFICA];'ION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
·. (Surcharge - 51 P .S .F.) 

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

MOISTURE,....DENSITY RELATIONS OF SOILS 
(ASTM D-1557-70, Method_) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P. G. F.) 
Optimum Moisture (%) 

REMARKs: 

9 q q 
A c. 6:. 

\'- rL.0' 
f,W01'71-1·. 

(o'- {p, s· 1..o'- io.'2' 

?./R.OWN 'f?I<.OINI'\ 'e/~OWI-\ 
(..\..~'j v-.1~~~7 (.,\..f:.."{ Sl\..'iJ ?t:.:N.!/ 
Of f:zfZ!'-'.J..-:1, ~ · v!<?~N~~v 'tl!C2 :A'l~\..-
f~oo1? 

\00 

\09 

'\00 

10.~ 

.?"7.0 
4-\.0 
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AA'I 0 :-~';.U/\<1 
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\..0\N 
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WALT.ER LUM ASSOCIATES, INC. I 
CIVIL; STRUCTURAL. SOILS ENGINEERS . 

Date \-'l1-1~ By ~"'!\. 
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TABLE I tJ - SUMMARY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passi~g) 

Sieve 
1-1/2" 
1" 
1/2" 
114 
1110 
1120 . 
1140 
11100 
11200 

ATTERBERG LIMITS 
Air Dried or Natural 
Liquid Limit 
Plastic Linri.t 
Plasticity Index 

Dilatancy 
Toughness 
Dry Strength 

UNIFiED SOIL CLASSIFICATION 

APPARENT SP_ECIFIC 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-DENSITY RELATIONS OF SOILS 
(ASTM D-1557-70, Method_-_) 
Dry to Wet or Wet to Dry 
~ax. Dry De~sity (P.C.F.) 
Optimum Moisture-(%) 

1\ 
_(::.. 

1'- '2..'5' 

f')RO'NN 
(). .. t>.'( 
'l'l/'R_OO'\~ 

1'-lt:»'ll) !Zl:\1... 

'?'? 
'1'? --

- -'?0 

?t..ow --
\If;~ '-l\lff 

'r\\01-1 

Cl-\ 

\\ 

C-

~·-~-~ 

e~O'/'U--\ 

~bN~tJI\..1 
. 'l·l!C.~l:\: ~\,. 

\00 
\00 
\00 
q1."\ 
4?· e;, 
Zz4.4 

-1'?·'? 
~q-4' 
~'l.~ 

Nt>.IWRAL 
4to 
'?~ 

. 1 

K~>--f'IO~~LIJV'-1 

il~'< ~ 4orr' 
Lov-..J 

Mt.. 

I'? \'? 
---0 

SUR.ft>.C.€. ~lb.";' 
1-AO\~L.\;0 

ee_O\NN ?JROWN 
CL,b..'\t>'( ~'Ia, 011.-i:k_ ?t-l-\0 
'N I0P--NO El & -~'~~~ \., 

\00 \00 
\00 \00 

1\. €1 t14.4 
!9S>' I . B'J.S 
01?.4 1~.0 
0?.4 (9ft,. I 
_11 \.'2. ~tf.~ 

--44.0 4{,.?; 

4b·2 ''?1,'2. 

Nl>-.1\ARM- N_P-I \..-\ fl..A L... 
so - 41 
'2'? '?1.-
-1.1 -=----"'.r~ 

0\..o'l'-l 0LoV'l 
\l~j_ ',\Iff . M.~O. ?\l_rf 

\.\lG\-1 _M£;1?tutv\ 

&,c.... SM 

10. '2. 
liS'.'? 

Lf.o 
0.1 

e I REMARKS: 

Date ,.tz..\-lto 

2-775 

By 01. 

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

e 

2.-77 5 

Nt:>.N~KUL\ ~\.,~Mf,NI~IZ'j ~\.\OOL. ~ 10! \NC.R.'C.N\t:,Nj 
. \{p CA.C\l./;>'?,001'-vV) ~- $11~'-NORK 

TABLE I v - SUMMA.RY OF LABORATORY TEST RESULTS 

BORING NO. 
SAMPLE NO. 
DEPTH BELOW SURFACE 

DESCRIPTION 

GRAIN-SIZE ANALYSIS 
(% Passing) 

Sieve 
1-1/2" 
1" 
1/2" 
{14 
1110 
{120 
t/40 
{/100 

. t/200 

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

Dilatancy 
Toughness 
Dry Strength 

UNIFIED SOIL CLASSIFICATION 

APPARENT SPECIFIC GRAVITY 

CBR TEST 
(Surcharge - 51 i?. S. F •) 
Molding Moisture, % 
Molding Dry Density, P.C.F. 
Swell upon saturation, % 
CBR at 0.1" Penetration 

MOISTURE-DENSITY RELATIONS OF SOILS 
(ASTM D-155 7-70, Method_) 
Dry to Wet or Wet to Dry 
Max. Dry Density (P.C.F.) 
Optimum Moisture (%) 

REMARKS: 
~ · ~f'\...~ "T~C,~€;0 ON\.,.'/ ,ON ~€. ?ofl..i\ON 

1\.\P..'\ .f't:-.'hfh ~~ * 4o ,\~\1~. 

~~ 

t;1ARf~C.~ 

VJI'Z.OWI'-\ C\..~ 
v~l 0<JM€. ~ 
f1 ·b~£\~0L 

N 1:\iU R.A-L. 
0tf 
'2'? 

1...4 

C:lt_,Qy.,J 

N\E-0. 7'\'\ff u 

\-1\b'rl 

Cl-\ 

12. ~0 

,q,~. 
wt'O 

'2.4 
&;.fl. 

t. 
tlK:::; -t_o 'N ~ T 

\b"?O 
\tO 

~~· UNIF~eQ SOl\..$ c-t..M?\~IC.A\101'1 \N f'~RW\H€-717 I?P..'?€;0 
OH \11?\..-IC>\\, IOE;Ni\~\U'<"(ION Of TOiA\.,. ~.c>,tAf-'\..E,. 

Date \ Jl-1.-\to By 'f?\". 

. . J S1 
"?) 

~'-6r.CJ 

t'Ro'Nl'\ 
~1\..1'( 0/\N!/ 
'NI'·~t-.~~\.. 

\00 
\00 
qo.'L 
fJ1..S 
~tp.O 

4-'7...'2.. 
:;o .... i 
'q .& 

'z.!.P 

·S~ 

\0 . 
c; 

S.'-ro.Y 

~ROW~ 
0\1, \"( ?P.t-1. 9 
~,'-J~L. 

~ 
NP'. ... il.Af<t:>.L 

4'2. 
'?1 

s 

RP--f-\0- ';11.-0'-N 

'N~t>K. ~ 00f1 
l..OI/'I 

M L C0rv·JI!lft. 

WALTER LUM ASSOCIATES, INC., 
. CIVIL, . STRU.CTURAL, SOILS ENG.INEE.RS 
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X 
LLJ 
0 
z 

>-
1--
0 

1-
(/) 
<( 
_J 

e I 0.. 

I 

e 

8-872 

PLASTICITY CHART 
. ND-Nt>-KU \...\ S\..£.-ME.N\b.R:y ~\100\.. - I'>) I NC-R'SW\£.N1 

PROJECT: - ttl v\,D>'f2EOOM7 -~ '7\1t-v\loR.K 

LOCATION' . Nt:>-\'-\~~Ul-1 1 Ot>-~' \.1-.~'NA\ \ 

90 

eo 

70 

60 

50 

40 

30 

20 

10 

0 
0 

.. 

. -. 

10 

... 

CH 
. -·· 

'\C.. 
-·· 

v 
. CL / \\A 

/'p.. 
1---. 

I'? &;IV. f:Fuc:.--
~ 
l7 S\AR'fA .€, 

/ 
V._. 1'?0 

v 
CL- ML 7 l0G ~- \\C 

17 q~ (Wtt •. 
. ·-

20 30 40 50 60 70 

LIQUID LIMIT 

DATE \-"l1-1tc BY .. 0 \-

-

- . ··- . 

u,;_• LINE 
'y l/1 

/ 
v 

v v 

/ 
v 

- --. 

- .. 

eo 90 

MH 8 OH 

100 110 120. 130 

WALTER LUM ASSOCIATES, INC. I 
CIVIL, STRUCTU-RAL, SOI'LS ENGINEERS 
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- I . 

e 

l ··775 

130 

120 

110 

108 

-~ ID3 
0 a.: 100 -
~ ~7 
1--.en 
-~ <fl 
c 90 

~ a:: 
c 

80 

. to 

60 

MOISTURE-_DENSITY CURVE (ASTM 0 .. 1557·70, METHOD £i) 
PROJECT a -- Nt:>.Nt:\KUL.\ B\.:i.M(),\11\R.'j t;~\00\,. .-. \c,J \NCJZ~M~1 1 '' _ 

\(g C.\,t\ft7fZOON\S ~- t;\1~'NOK.'< AGGREGATE:!!.\ MINUS 
LOCATION: .. Nt\N~KU\...1 I 9£\HU,. \-\D-'NP.\1 MOLD SIZE: 1'iPY:4.5<3~."J.ll(sf~ 

-- . HAMMER : . 10 LB~- Ita DROP 
SAMPLE NO.: \~ t,uR;=t-.c.~ LAYERS 1 

SAMPLE DESCRIPTION=- '~o'l'n-~ c-\..t>-~ · 'NiltOM.~ ~Zoot<; sLows= .,....._ z""""s""'""l-=--L""A""'"""'t'£-s.-""'"""""-

--

/DO'J. '"'+ 

'15%· ~ --

Cfoib' } ____ 
-

e~1- 1-. --
... 

. -----
. - .. 

- ··--

-- ... 

0 10 

e, ~~~a - -
-· .. -. -- . --· 

---·· ... . .. 

z~ AIR 'II OlDS l LJ'RV'E::. 
,..,--,/ . -5f'E;;.-.:::-I FIC.. & ~VII'?' ,. '2. e 

7\ \ 
7 14<' • \ 
- - +\ \\ 
- - +- 1-\ 
-~ 

I 

I I -~ 

~ ~~ ~,~ I N \.9. 

p> N rJ 
. . . .. 

--- --
..L 

~ nl () 
0 
. ~· 

~ ~-~ 1/) 

~ 
\(1 <:: 
\J cr, 

~ 

~ 

20 30 40 

WATER CONTENT (0/o) 

v 

I 

. --

• - "¥ 

--

--

- --
50 60 

WALTER LUM ASSOCI"TES, INC., 
CIVfL~ 5'-iiucruRAl:-- soils ENGINEERS-

------"----------~-·-·------- __ .. __ 
DATE I - I b - 7' BY. R. H. 
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1().:..470. 

CBR TEST 

N~NAKUL\ ~k~M€.t-\it\Ri ~-\{,~L · }75 INC..Rt.M~Nl 
liP C-I...Al7~\'<.00MS. -~. ';>1\~WOf<K. . 

PROJECT: 

iii 
Q. 

0 
< 
0 

LOCATION: N~NP-'K.U \..\ 0"~ \.,.\ \..\f>.Wt>-..1 \ 
. ~ ' . I . . 

SAMPLE NO:· :\"7 c,I.ARf=b-ce. 

SAMPLE DESCRIPTION I ; I?RO\N~ C,U.,'j~:'{ (,.~~'€;.\.,._ 'N/ '7£>-~0 

z.oo 

IBOr---~----~~~-t--~~~~~~~~----~--~~~--1---_j 
lb0~~--~----+---~~-----+-----+-----4------~~--t-----~~--; 

140~--~~--~-----+-----+-----+-----r----,_----;-----+-----i 

'~r--r--t-~~-r--~-+--+-~--_L_j 
100~--~----+---~~--~----~---t~--~~~-----r---j 

~ so~~~----+-~~--~~~~~~\.tnr~~~~~~~~~ 

w A 

40 

tO[Z 
0 0.1 0.2 Q3 

PENETRATION (INCHES) 

TEST RESULTS• 

MOLDING MOISTURE,%. 15. 2. 
MOLDING DRY DENSITY, P.C.F. 1/6.3 
CBR @ 0.1

11 
PENETRATION 5.4 . 

...DA.\5~~:~:~.~5 QAH.€.0~.:=~~~:~-~-= :~..-~ : __ ··~ ... -. 5 ... : ... _. 

DATE I .-:-I lj_•_]b BY .... G S. 

DATE I - 'Z.O -7" BY R.H. 

0.4 0.5 

CBR PENETRATION DATA 

PENETRAT.ION LOAD LOAD 

(INCHES) (LBSJ (PSI) 

0. 025 .!\1 14 
0.05 0 ~.:; . Zr1 ' 

0.0 7 5 12.4 41 
. 0.100 IC..Z. •;"4 

0.1 2 5 I 'L3 b4 
0.1 50 2.13 11 
0.1 7 5 2. 2. 7 /l-, 
0.2 00 2.32. 11 I 
0.2 50 2A'- sz.l 
0.3 00 

2."'=' sq I 
o. '55 0 zq;:, 'l~ 

0.400 .3lb .105' 
0.45 0 .=.4o ~~~ 
0.5 00 3 (.4 I Z./ . 

ti 
AGGREGATE . 3A MrtJ IJS 

HAMMER WEIGHT /0 LB6. 

HAMMER DROP I f) INS. 

No. OF BLOWS .5'-/LA'r'f.K 
No. OF LAYERS~ 

WALTER LUM ASSOCIATES, INC. I. 
Cl\ill, STRUCTURAL, SOILS ENGINEERS 
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-

e 

L0'-4 '0 

200 

180 

lbO 

140 

· I z.O 

....... 
(/) I! jOO 

<t 
0 
-1 BO 

&0 

40 

z.o 

CBR TEST 

PROJECT:- NP,..N~KU L I SL'E:-V\'E-HiP.~"j ~0\-\00L- - \ 7! \NC--R.'£..1-A~~J 
\<P O...~C;7Rmv\7 § '?11'€.-\NOR.K 

LOCATION: NP..NP..KU\...1 1 Ot:--~1)' ~\O..'v'/~\1 

SAMPLE NO: ~~ ~V'Rrt>.cE. 

SAMPLE DESCRIPTIONs -. ~O'Nt--\ C:._t-t.\'i 'N/00M~ ~ZoO\? ~ &@..~(;.l-

• 

CBR PENETRATION DATA 
I 

PENETRATION LOAD LOAD 

(INCHES) (LBSJ (PSI) 
-· 

i 
I 

I 

0. 025 fo1 22 

- . . - -- J 
·-

~I 

~ I 

/_ - J ·- -

0.05 0 11{:, :34 
0.0 7 5 154 51 
0.1 oc:i 1~5 (.,2_ 

0.1 2 5 21·3 71 
-· v I 

/ 
I 

~· 
I 

I 
I 

/ ~ 
~ ·@! a; "PEN ETRA ION:::: _qx~::::l 

.. -. 
~.0 

0.1 50. 2.3~ 1"1 
.0.1 7 5 2..5l 84 -
0.2 00 270 'JO 
0.215 0 Z.'l4 '18 
0.3 00 .319 JOb 

h '@ 0~ 
11

P£:_N1 TRATI p~l:::: c, 2./lo ~ (.;,_ z. . ___ C.B 

/ 
0.315 0. 341; 115 
0.400 370 !2._3__ 
1). 4 5 0 .3 tt 'I 133_' 
0.15 Q 0 42.4 

14 ·-
" 

AGGREGATE ~- M I Nl)S 

.I HAMMER WEIGHT 10 U3S. 

HAMMER DROP I 6 IN 5 v ---

No. OF BLOWS 5'-/L-AVE.B 

No. OF LAYERS ~ 
- - -·- ---

0 0.1 0.2 03 0.4 O.p 

PENETRATION (INCHES) 

TEST RESULTS• 

MOLDING MOISTURE, %. lci.5 

MOLDING DRY DENSITY, P.C.F. I 01.8 

CBR @ 0.1
11 

PENS:TRATION b. 2. 
-.TIAY.S~--::.SOAf-(.E.D : -·_ . . ... .. .. - 5 · 

I 

DATE . 1'-1~-76. BY G-.S. 

DATE 1- 20-7& BY R H. 
WALTER LUM ASSOCIATES, INC., 
CIVIL, STRUCTURAL, SOILS ENGINEERS 
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LOGS OF BORINGS 

. FROM 

NANAKULI ELEMENTARY SCHOOL.- FIRST INCREMENT 

(DATED SEPTEMBER 20, 1975) 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Bori1;1g Log NANAI<ULI ELEMENTARY scHooL I 
BORING NO. Sheet No. of ""----~ 

Driller MA~ l7Kll-L.lNG! GO. Daie ·· AU~-.··-z!?; 1'1.7!7 

LOCATION Nanakuli, Oahu, Hawaii Field Party ·AsATO (I-'!. LUM A?S~v.,lNC..') 
Tax Hap Key: 8.;;..9-07: Por, 3 Type ~~ Boring AUG. E.~ ( E>·40) Oiain. · +'' · ··· 

PROJECT FIRST INCREMEN':!-' 

. . lOG.'t. ~ ... -
HAMMER: Elev. ·. . · · · . · · · Dalum __ ..._ ___ _ 

Wei.ght 140#- Drill Bio · T. G. t:?~A~ 
~~~r--.---.----~~~---.-.or 
Water level I'!Oflu!';"C7 

Drop ?JO" 

SAMPLER: '2" <;TANt/Af-17 Sf'I.;I_T _.:;rqoN 

c: 
.51 ... 

"D ~ 
.~ ·;;; 
::~: 
:5~u 

GH 

~ 
DESCRIPTION .~;· 

ii 
· e.Lev.-:: IOG.'t :z, * 0 ;s 

STIFF, t'Jf\ONN, Gf..P,:7.:.~:~~ 
· "'IT RAe. e.~ of ~ocr-:)·- ··:-1 -

-

s 

-

···-· t/E:.t,J'SE; 
1 

BROI"-lN .. -~ ... 1 -

(sM) I . -:.1t..1""1 :?At-.117 . . 
· - VJt C/f:C.OMP_o~e.£:7. ROGK ~- .. ,\O -

- ... ·- . G R,A. y E::.L.- . ... . . . . ------,, 

-

-
. Nor~·· 
· !Ntou~re~~!7 co6~L~S .,. -
·1 f}OUL,I7e'~S BC:IWef/N d~ 15 IS_ 

. E.NC? Of BO~ING; e; 15.+' 
.B·'2.t3·15 . 

*Elevation estimated 
from 'i'opo Hap· 

-

' 

4i 
a. 
E 
Jl 

~
"01',_ 

U. "•v 

) 

C) 
.t! 
b·. 

{-\. 

ci z 
" a. 
E .. 
"' 

I· p.. 

I·~ 

··~·If.III·C 
,, 

'•. 

~< 

no/11·[7 
o ·I 

.,·0! 
C!· 
{'\ 

l1lll-E.-

Time. ~ 

Date 8·'2S·i5 --··-

... ci. 
E ·e c: ·e 0 

::; 0 ::; u 
u ...:U.: u 

! ~~ 
'0 §v? 

~ ·:; 
UQ. .. 

. Q" ;;: :;: c: .... :::) 

'24 1'2. 5b' -

- \0 ' - -

1 

s 

'1 

~ 

" ,/; . 
"'"' .,"! 
c:·c.. .. 
> 

-

-

PENETRATION DATA 

Standard 
Pen"etra·tio·n Test 

N (Blow• per fool) 

l 
0 16 20 30 40 

it~o·zj \oto .. o' 
HAtvtM~EIF- E>O\..LNCE;S 

!70/ .• 
/0.~ 

H!>jMME:P..I [;ouc-Jc.c:.? · 

t·=1 I .· 1==1 · 1. ~%.+. 
1-\AJV\ME:f!­
~OI..IN~!':;'? 

-·--~ I I G>St · 
-- /0.4 

1--IAIV\M~f'.. 
.\:>oUNI: £;'7 

I I W . I ,a.-%.+' 
1-lt\MME:I' 
{?ot.tNC.E"iS. 
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WALTER LU~ ASSOCIATES, INC. I :iOJO WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 
. I 

Boring Log . . .. 
'NANAKULI ELEMENTARY SCHOOL BORING. NO. · "2 - Sheer No . ..,---'--'-'-

Driller ~tvlAS DI\IL..L.tN~_ C:D. Dare AuGt. '2.if7, .1'17.S 

of 

·- -·. PROJECT FIRST INCREMENT 
LOCATION Nan?kuli, Oahu, Hawaii Field Parry -A?A:ro (IN. L:_LIM AS70Ci·,INC..)_· 

Tax Map Key: 8-9::-07: Por. 3 Type of Boring- ALtG!E;l'\.( e-+o) biam. __ ..:,.+_" ___ _ 
- II'Z'+ * -

Elev. - · ··-·· Datum -~------
HAMMER: 

Weight 140 #-_· 
Drill Bit ·.T. C. t7KA~ . . - ... ·----··- ·---~ -----

? 0 •• . . ~0,. Drop_ · Water level. NO~I c,e,p 

SAMPLER: '2.'' ~TAt-.I!?AP-.t7 -· Sf'L-11 SfOON. 

" ·~ 
3 

"0 :;: 
.! ·;; 
--~ ·- ·- 10 :5.&o 

DESCRIPTION 

:E;L-1:"'1.-:. ll'Z.'-±l~ 
_

1 

_____ f7Ttff, t'f'o~N.- -
.. (cl'!_): ____ C.l,.ft..."f :""/J~ME;~,Of·_ --~~~--

ctt~· 

\.~c.) 

~001 t v-10017 --

. - ~ j( ff" I B>KOI'-IN 
GL..A"f W(G.P.,A'I/f:.i_, .. 

__ · $T\ f F,. Morn .. e~ 1?1'\0~ N - .·.· 
~~----~L.A. 1, pecoMro~el7 P-oGK, 

- SP..N17 1·. GI\A.\/E:-1.1 _ 

NoTE;: . 
. - E::t:lC.OLINTE:I\E;C' CO~Bl.E;'J ~ I 

____ ~ou"'"~M & !;lv-J e fiN o'- d; . 

~- ~ 
..: c_ 
Q. E 
" "' 0 V) 

0 

I 

s 

-

Time. -

Dete 8 · -:1 ?·1> 

ci 
0 
z 
" c_ 
E 
"' V) 

.E ~ 
E .E 0 

:.::; 0 :.::; u 
u ..:U.: 

-~ " :!! 50 
"' ~# -~ u "-

0:: 3: 
0' c 
~ :::> 

- , '2.'1.. I - I -

'Z.?J I 'l?l G.o -

...- I !4- '- -

1"1 . -

I 

'l-.e . Mu!K fNA.G.MitN\'? 
___ -. e.N V' Of __ e;o~ lNG, ~- Is. Z. 
'8·.2.~·1S. 

:*Elevation estimated 1 

from Tope Map 

-

·PENETRATION DATA 

:0 I Standard~ 
" . Penetration Test . ..cu..: 

V) ' 
.,"'! 
c "- N (Blows per fo_ot) 
> 0 10 20 30 40 

- Eb I I I 

~ ffil~~~ 
a--:------1--4 I I ;% . !:; 

I I I I. I ==-::j 
5%·'l· 

~~MMS~ 
t?ouNce? 
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WALTER LUM ASSOCIATES, INC. I 3030 WAIALAE AVENUE • HONOLULU, HAWAII 96816 • PHONE 737-7931 

Boring Log· NANAKULI ELEMENTARY scHooL . .. . . BORiNG NO. ····. 3 ·Sheet No. of 

PROJECT FIRST INCREME~T Driller M,l>..? t/1'\ILLir-.1'"' co. Date 1\UGr. 'Z~ .. 1~1? 

LOCATION Nanakuli, Oahu,. Hawaii Field Party -·-A?A. TO ( W. LU M AS-:SOu., \NC..) 

Tax Map Key: 8-9-07: Por. 3 Type ~~ Boring AUGtE;~ ( !3 -A·o) .Diam.. ~- .. 4 '' . 1'2..6 1 ~ -1< __ ....!..-.......:, __ _ 

HAMMER: Elev. • - ·-~··:. . ··· Datum ---'-----~...,...-"-....,....-
.. • 140~ Drill Bit .T.C-17R..AC, 

We1ght . .. ---"'fl'irr--....----.----.-----:---
Drop ·.?JO" · . . . 

SAMPLER: '2". 5TANi7A~I7. SfL:IT ~:>fOON 

c 
0 

·;: 
:'l 

] ~ DESCRIPTION 
~ 
..c c. :=~: 

:5-l!u ·e:;.t:,;.!2,.\{,-;: 1'2.!,'±" ~ * 0 ~ 
.. :5f!F..f, Rf:.I7~1SH f!lMfo'oolt-.1 _ 

J_...C.J..._ L~.:-:.:.: Gt.-/1-.'1 .. '~'~LTJ\Ac.e5 q~ ..: ... . 
-=::-q.~A\1_~~,;~ ~- .... : . .:. ...... ·. -~ .... -

?II ff, tv\ Or\ t.E:.O .. f!>J?..OII'-IN 
(Mk~)j..-:::::::: 5P..Nt'"1 .. 7JL.;.f ":I 

--' 

-
-
-___ .. t7f;v0Mf'05J~.t7. KOCJK 

( I 
_:_.~\Lff, .. !?R.ov-.lt-1. .·· . : . 

- ':; J_ 
.L,; --- - . Nt:7 ..... ·-· . -·-- ....... . M . .) _______ SA ... .:1' .... ?1!.-"..f ___________ _ -

~ 

_ ..... t7ENSf:._ 1 ~R.Q~N .... .. .. 
(~M) I . 511.../f't .5ANI7 1':1/G!P-A'Vf:.L. ~~ 

.,..... 

( I
..... 171:-NSE;, 81'\oiNN ···1· -

G,M) .... '51!..1"'7' c:>ii\AVE:t.. ~/ ~AI'-l17 . _ 15 -: 

-~J;~:...~~rz;ut-!'fE;f'~l7 co 5Bt..e7 i 
..... P.>DUI.l7E:of:o.~ ~eTINi:.~t-1 o'- 1&'. 

·e:t-~D of•P:lo~'"""' Q. 1?.1 
6-'2.:··1,; 

*Elevation estimated 
from Topo Map 

-

.. 
c. 
E 
.,; 

0 z .. 
c. 
E 
"' Vl 

,F1 
1.~ fl ~-c 
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Boring Log 4 NANAK.ULI ELEMENTARY SCHOOL BORING NO. She~t No. of ----,.... 

PROJECT FIRST INCREMENT Driller MA? t7r\l LCII'{<:;. G.O. · Date A,UC.,. 'l5, I '11 !7 

LOCATION Nan(lkuli, Oahu, Hawaii Fiel_d Party. A:;A.To ( V"\. ~U M A"?t;.O&.,lNG.) 

Tax Map Key: 8-9-07: Par. 3 . Type of Boring AUGE.~ (P->·46) Diam. ;.____ _ _.±_"___;.__:.:__:.:_;_ 
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Boring Log, NANAKULI ELEMENT~RY scHOOL BORING NO. 5 Sheet No. of ----
Diill•r MA7 t:7Ril-l.-lN(i GO. Date ALIGt. "Z.!7 1 \'11~ PROJECT FIRST INCREMENT_ 
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Drill Bit .T C.. t7f:.AG-t .... : . . . . ... HAMMER: .. . . 1'40-jj."· 
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Boring Log NANAKULI EtEMENTARY scHooL G 
BORING NO. Sheet No. of ---'--

PROJECT FIRST INCREMENT Dril;er IVIJ>.-'6 t?f-lLL-INGt CO.· bate AU~.1.?, 1"\15 

LOCATION Nanakuli, Oapu, _H?wa:i,i Field Party A?A. to· ( !Al. L-U M A'??O ~-,INC..) 
:Tax Map Key: . 8-9-07: Por·. 3 Type of Borin~ AU<!J~f'... (t3- 4-o) Dia'.n:· • • A-" ----- --- .. 
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SAMPLER: ·1. '' ~T,&.;.NDARt7 - Sf't;l 1 .. ~emnl 

.g .. 
-a .~ 
.! ~ 
~=== ::>Jlu 

DESCRIPTION 
~ 
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Boring Log ; NANAKULI ELEMENTARY scHOOL 
i . .. . 

PROJECT • FIRST INCR$MEN:I' 
! 

LOCATION , Nanakuli, Oahu, Hawaii 

·Tax Map Key: 8-9-.07: Por. 3 

BORING NO, . ··7 Sheet No. of 
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Typ·e of Boring · Diem. '-. ---'-..!-.---'--
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LIMITATIONS 

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

regular. The boring logs indicate th~ approxi:rnate subsurface so:f,.l 

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

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

between borings, at other locations, or at other dates. Soil conditions 

and water levels may change with the passage of .time, construction methods 

or improvements at the site. 

During construction, should subsurface conditions rimch different from 

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

we should be advised immediately to review or r.econsider our reconnnen-

dations in light of the new developments. 

e 
This :r:eport was prepared only for the indicated us~ of. the site. If ther.e 

is a substantial lapse of time bet\veen 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 .aqjacent to the 

site, it is reconnnended that this report be reviewed to determine the appli-

cability of the recommen.d.ations 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 

recommendations prepared in acC:orda.nce"with generally accepted soil 

•, •' 

engineering practices. This warranty is in lieu of all other warranties 

expressed or implied. 

e 

4/75 Limitations - Page 1 



e 

-

-

LIMITATIONS (cont'd.) 

Contrac:'t documents and specifications often prescribe supervision by the 

soil engineer. It should be understood by all parties that the soil 

engineer's actual scope of work is very l~ited. We as the·soil engineer 

do not assume· .the day· to day physical direction _of the works, nor minute 

examination of the elements, nor do we assuwe the responsibility for the 

safety Q:j: the contractor's workmen. Supervision, inspection,· control, 

etc •, by the soil engineer gE:merally me:an taking of soil tests and making 

visu_al observations, sometimes on only an intermittent basis relating to. 

earthwork or foundations for the project. The soil engineer does not 

guarantee the contractors' performance, but rather looks for general 

conformance to the intent of the plans and soil report. Any discrepancy 

noted by the soil engineer regarding_earthwork or foundations will be 

, referred to the project engineer or architect or contractor for action. 

Aithough the soil reportmay cortunent or discuss construction-techniques 

or procedures for the design engineer's guidance, the report should not 

·be interpreted to prescribe or dictate construction procedures or to 

relieve the contractor in (inyway of his responsibility for the construct-ion. 
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