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NEWTOwN SITE "D" 
PRELIMINARY SO!L REPORT 

WAIMALU, EWA, OAHU, HAWAII 
TAX MAP KEY: 9-8-02: POR. 9 

SCOPE OF EXPLORATION 

The purpose of this exploration was to evaluate general soil conciitions 

for site gr�ding desig� for townhouse development for the proposed 

Newtown Site "D'' at Waimalu, Ewa, Oahu, Hawaii. 

This report includes field explorations, laboratory tests, general 

site grading design recommendations and limitations. 

This report does not inclucie swinimi.ng pool work and conditions resulting 

from pool construction. 

FIELD EXPLORATION 

Twenty-six exploratory borings were made at the site. The .locations of 

these bor·ings are shown on the Boring Location Sketch. Descriptions of 

the underlying soils encountered are shown on the boring logs. 

Also attached are logs of borings previously made for "Newtown Estates 

2I_ld l\ccess R()ad - Pll.;lse I"; "Newtown Estates 2nd Access Road - Phase II"; 

and "Newtown Estates Recreation Center, Park and School Site." 



Borings were made-with 3 and 4-in. diameter auget:s using carbide drag and 

finger type bits. Soil. samples were recovered with 2-in. thin-wall tube 

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

falling 30 inches. 

LABORATORY TESTS 

Laboratory tests �clu4ed: n�tural water content, unconfined compression, 

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

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

A swmnary of the laboratory test results is given :in Tables !A thru IE 

SOIL CLASSIFICATION SYSTEM 

Soil samples were visually observed and subjected to appropr:i�te tests 

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

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

accordance with the "Unified S.oil Classification System." 

SQIL PESGRIPT_IQN_ 13X _Q'fHERS 

From a tevi.ew of the U. S. Soil Conservation Service maps of the area, 

the surface soils d�scribed by others are as follows: 

U'. S. Soil Cot:tservation Service, "Soil Survey of Islands of Kauai, 

Oahu, Maui, Molokai and Lanai, State of Hawaii," August 1972: 

LaB, Lahaina silty clay (CI.-MJ.. soils) 

3 to 7 percent slopes 
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LaC, Lahain� silty clay (CL-ML soils) 

7 to 15 percent slopes. 

GENERAL SITE CONDI'l'IONS 

The proposed site is located on a ridge about 1/4 mile north of the H-1 

Freeway and between Waimalu Stream and Punanani Stream in Waimalu, Ewa, 

Oahu, Hawaii. 

The site is an abandoned sugarcane field. Lined and "�J.nlined ditches and 

access toads cross the site. 

The existing ground generally slopes down toward the southwest at about 

10 to ?5%. grades. Steeper slopes to about 50% were noted along the east 

and west boundaries of the site. 

INTERPRETATION OF SOIL CONDITIONS 

From the field exploration and laboratory te�t results, the soils may 

be generally approximated as follows: 

Stiff to hard reddish"'"brown clayey silts and silty 

clays (MH soils) to about J-5 to 30 ft, the depths 

drilled. 

Decomposed rock or boulders were encountered in 

several borings. 

Pockets of clay "Cij" �oils were encountered in 

several bori�gs. 
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Water was not noted in the borings·during the field explorations• 

Variations to the above soil conditions are to be expected in l.ocalized 

areas. For more detailed descriptions of soils encountered in tQ.e 

borings, refer to the boring logs • 

. DISCUSS.:J::QN AND E.EGOMMENDATIONS 

In general, the proposed pla.n is to clear and grade the site for a 

townhouse development. 

Cuts from little to about 30 ft are planned generally in the upper 

areas and fills from little to about 10 ft in height are planned generally 

in the iowet areas. 

The preliminary site plans indicate tQ.at $om� of the 'buildings lllaY be 

situated on cut and/or fi.ll slopes. Because surface soils on slopes tend 

to creep, building on slopes should generally be avoided, otherwise, they 

should be designecl on an in4ividual basis for each building. 

The plans also indicate that some of the buildings will be located along 

the existing cane haul road near the south boundary. Because mis<,:ellaneous 

fill may have been placed in localized sections along the roadway or 

shoulder areas, hard and soft pockets and boulders m.ay be encountered. 

Field adjustments may be made as such conditions occur. 
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Two retaining walls about 60 to 90 ft in length and about 1 tq 4 ft in 

height are proposed along the roadway near the east boundary. The walls 

will be located on s],.opes with about 2 to 3 horizontal to 1 vertical 

ratios. 

If practicable, walls on slopes should generally be avoided. If they 

are unavoidable, substantial, well-drained, flexible type walls should 

be co�sidered. Maintenance and future adjustments should be allowedfor. 

Because of decomposed rocks encountered in some borings, boulders may 

be anticipated in the excavations. Boulders may be used to construct 

fill slopes o:t open a:reas outside of probable building sites. 

If boulder fill areas are not available or are filled up during 

construction, other provisions should be made for the disposal of excess 

boulders. 

Site Grading 

In general, the on-site soils may be used for the construction 

of the proposed fills. Grading work should be done as required 

by the Revised Ordinances of Honolu_lu, 1969 As Amended and as 

recommended below: 

1. The a:tea should be clec1red and grubbed. 

Surface vegetation and miscellaneous debris 
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should be cleared and removed prior to site · 

filling. 

2. Topsoil and stockpiled soils should be 

�tripped to stiff natural ground before 

placement of fills. Loose surface soils 

at finish grades sbot�ld be scarified and 

re.compac ted. 

3. Localized soft pockets encountered during 

site preparation should be excav�ted and 

replaced with select material compacted 

in thin lifts. 

4. Hard surfaces of existing haul roads 

should be scarified down to stiff soils 

and recompacted to match the density of 

the surrounding soil. 

5. Where fills are proposed on sidehill areas, 

gullies and in drainage and irrigation 

ditches, loose material at the bottom and 

sides should be stripped down to stiff natural 

- 6 -



ground. Rock bl�nkets with subdrains and/or 

buttress fills should be considered before 

the placement of fills. 

6. Thin sidehill fills (sliver fills) on sloping 

areas should be avoided. 

7 .  Trenches should b e  cut in a herringbone pattern 

along the bottom and sides of natural drainage­

ways or dips before the placement of fills. 

Subdrains should be placed in the trenches. The 

locations of subdtains should be determined in 

the field after clearing and g-ru'b'bi.ng. 

8. Fil:l.s should b� constructed in approximately 

level layers starting at the lower end and 

working upward. Where fills are made on 

sloping areas steepe):' tlla,I}. about 5 horizontal 

to 1 vertical, the ground at the toe of the 

fill should be benched to a geil.erally level 

condition. As the fill is brought up, it 

shQuld continually be keyed ill.to the stiff 

natural ground by cutting steps into the slopes 

and compacting the fill into the�e steps. 
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9. If boulders are proposed to be·used in the 

construction of fills, they should be generally 

placed a].ong the toe sections of fill. slopes 

and outside of prob�ble building sites. Before 

p].acing the boulders, the subgrade should be 

· stripped to stiff natural ground and shaped to 

drain. A transit·ion layer of select granular 

material (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 th,e boulders. Earth fill may be used 

in the void spaces between boulders. See 

attached sketch, Figure 1. 

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

to 90% of the max:iml.iin dens:i,.ty det�rmined by the 

AASHO T-180-731 test method. In roadway areas, 

the top 2 ft of fill should be compacted to 95% 

of the maximum density. 

11. Provisions should be included to drain the site 

during and after filling operations. 
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Slopes 

In general, cut and fill slopes of 2 horizontal to 1 v�rtical 

or flatter should be used. 

If slope heights (top to toe) of greater tha11 15 ft are 

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

interva,l.� of about 15 ft. 

To minimize erosion, the runoff from rainstorms should be 

diverted away from slopes by berms or ditches whenever 

practica:hle. 

The surface of fill slopes shou;Ld be compacted by 

cat-tracking or with a sheepsfoot roller. 

Slope planting is recommended on cut and fill slopes to 

minimize erosion. 

Slope adjustments or other precautions may b� nec�ssary if 

seepage zones, e:Xpat:tsive clay pockets or soft spots are 

encountered in localized areas. In general, when clay 

pockets are encountered in slopes, they should be removed 

and replaced with select material compacted in thin lifts. 
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Foundatio.ns 

In general, light, 2-story wood-frame townl10��e structures 

are proposed. 

The preliminary grading plan indicates that some units would 

be located on fairly level ground and others on sloping 

ground or near the tops of slope$. 

In general, bu:!-ldings should be avoided on sloping hillsides 

where the slopes are steeper than 3 horizontal to 1 vertical 

ratio. For building sites steeper than 3 to 1, the building 

site foundations should be evaluated on an individual site 

bas:i,.s. 

Low, basement type retaining walls are planned for the 2-story 

wood:-frame structures. Some movements should be anticipated. 

Structural members, where practicable, should be designed 

with connections or joints that would allow for some movements. 

Substantial well-drained walls should be considered. 

If :foundations are located over o-;r adj�ceilt to a ut:!-lity 

trench, the foundations should be designed to span over the 

trench and the footings should extend below the bottom of 

the trench. 
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Buildings on fairly level gro_und 

On fairly level sites, whe�e tl:):e proposed buildings are 

loc.ated 15 ft a:way from the top of slopes, conventional 

foundations such as slab-on-ground and post-and'""beam 

construction may be used. 

Where clay "CH" soils oc.cur neat finish gr.ade, the area 

below the bu:l.lclit:lg .a11d to about 5 ft beyond the perimeter 

of the building should be graded such that there.is about 

3 ft of selected non-expansive soils below finish grade 

.and bottoms of footings. 

Bt1ild.ings on sloping ground 

On sloping sites and near .the tops of slopes, post-and-beam 

type foundation construction is recommended. 

Where the lot grades ate steeper than about 5 to 1 or 

where the buiJ.ding is loqated within. 15 ft from the top 

of a slope or retaining wall, deep foundations are 

recommended. 

Where the lot grades are flatter than 5 to 1, deep foot 

blocks may be considered (see Figure 2). 
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Deep foui1c1ations for light, 2-story wood-frame townhouse 

structures may be designed with small diBJlleter pipe 

piles. The piles should generally extend below an 

imaginary plane drawn upward from the toe of slope at 

about a 4 horizontal to 1 vertical slope with a minimum 

pile length of about 6 ft. A maximum pile length of 

about 20 ft iila.Y be considered for most situations. The 

foot blocks should be tied in the up and down direction 

of the slope to counteract the downhill creep effects 

of the surface soils (see Figure 2). For 2-1/2 in. 

or 3 in. diameter pipe piles, allowable loads of about 

6 kips per pile may be used. 

In general, the light towp.house structures should be 

designed to accommodate and resist some creep of the 

ground surface. Odd-shaped and split level structures 

should be minimized or designed to tolerate surface creep 

of tbe g�ound. 'l'b,e use of m�sonry walls should be 

discouraged or used with care and designed to tolerate 

surface creep of: the ground. 

(jenera! foundation guidelines for light residential 
structures 

1. Because of the downhill creep effect of soils 

on a slope, some settlements may occur near 
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the tops of slopes. Buildings and retaining · 

walls should generally be placed about 15 ft 

or more froiD. tlle tops of slopes. 

2. Next to or alan� the tops of slopes, structures 

should be designed as small units or floating 

platforms or decks resting on posts and beams 

that will allow the floors to be releveled 

should settlements occur. Odd-shaped and split 

level structures should be minimized or designed 

to float as a unit. 

3� Bearing values for a given soil.u:sually va:ry 

with the size and depth of footings. For the 

proposed light, wood-frame structures, bearing 

values of about 2000 p.s.f. may be used fot 

foot:i,ngs on stiff natural gt:oun:d or on 

compacted filL 

Loads of about 6,000 pounds per pipe pile or 

per deep footing may be considered . 

4. If foundations are located over or near a utility 

trench, they should he designed to span over the 

trench and the bottoms of footings should extend 

below the bottom of the trench. 

5. Soft spots, clay "CH" soils and pockets of 

loo�e material encountered in footing 
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excavations or below the buildin� area 

should be excavated and replaced with 

selected on-site soils, fairly well-graded 

granular materi.al su,ch as S4C or other 

approved material compacted in thin lifts. 

6. The bottom of footing excavations should 

be recompacted before pouring of concrete. 

7. Construction of retaining walls on slopes 

should generally be avoided or designed with 

care. 

8. Good surface drainage away from the structures 

should be maintained and the site should be 

gr�ded to prevent the ponding of water. 

Residential Retaining Walls 

According to the preliminary plans, retaining walls a:re planned 

within the residential structures. The walls will retain the 

soils beneath the garages and support. parts of the structures. 

The use of masonry wails should be discouraged o:t used with 

care. The wall�;� shouJ,.d be designed to tolerate surface creep 

of the ground. 
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The excavation for walls should be made preferably after the 

site has been graded and compacted. Where walls occ1,1r, the 

slopes should be overfilled, compacted and then excavated for 

retainin� walls. 

Iil. general, thE! bottom of walls should rest on stiff natural 

ground or on compacted select material. Soft or loose pockets 

at the bottom of wall footing excavations shc:mld be removed 

and replaced w:i,th well-graded granular material or low grade 

concrete. 

On compacted fills on sloping ground, deep foundations are 

recommended (see Figure 2). 

Fairly well-graded granular material or select granular 

material should be used for backfilling behind the walls. 

Backfill behind masonry walls should �ot be compacted by 

water tamping. 

To minimize the effects of groundmoisture, subdrains 

behind and below the bottom of walls and waterproofing of 

the walls are recommended. 

Bearing values of about 3000 p.s.f. may be used for wall 

foundations re.Stix)g on stiff natural ground or on compacted 
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select fill. The bearing value.s lilaY l;>e somewhat increased 

for t;he toe pressures. 

For lateral earth pressures, assuming select well-drained 

backfill., the following equivalent fluid pressure m(ly be 

used: 

60 p.c.f. for retaining walls restrained.at top. 

In (lddition, lateral earth pressures should be added for 

anticipated vehicular loads. The center of pressure should 

be considered to act somewhat above the lower third. of the 

triangular fluid pressure diag1;aril, assuming that subdrainage 

and drainage of the backfill are provided� 

. For sl.i<iing resistance between the base· and sub grade, a 

coefficient of friction of 0.40 may be used provided the 

base of the wall is well drained, and there is su.fficient 

(2 times tJ:te base) st.iff nat:ural ground or compacted select 

material in fr,ont of the toe of the wall (see Figure 2). 

Roadway Retaining Walls· 

Two retaining walls about 60 and 90 ft in length with 

heights varying from about 1 to 4 ft are proposed along 

the roadway at the eet.st boundary of the site. 
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The existing ground slopes downat about 2 to 3 horizontal 

to 1 vertical slopes a�d i.s cov�:r�q:With haole koa, brush 

and boulders. Borin� No'•. 11 indicated about 4 ft of soil 

over decomposed rock. 

The walls will retain .fills about 2 to 6 ft high and slopi11g 

upward from the top of the walls at 4 ho�1zontal to 1 vertical 

slopes. 

In general, surface soils along a slope tend to creep. To 

minimize creep effects, the wall foundations should extend. 

below the creep zone of the surface soils. The. foundations 

should extend down to rocky material or 2 footing widths 

horizontally.away from the slope face (see Figure 3). 

Fairly well-graded material or select granular material 

should be used for backf:i.llin,g 'behind the walls. 

Beating values of about 3000 p.s.f. may be used for wall 

foundations resting on stiff natural ground or on rocky 

materiaL The bearing values may be somewhat increased for 

the toe pressures. 

For lateral earth pressures, assuming select well-drained 

backfill, the following equ:i,.valent fluid pr:essure may be used: 

45 p.c.f. fo� retaining walls. unrestrained at top. 
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WALTER LUM ASSOCIATES, INC.·' ·1· · 3030 WAIALAE AVENUE • HONOLULU, HAWAI_I 96816 • PHONE 737-7931 
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