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SOILS ENGINEER'S NOTES

1. Site Preparation — Prior to the start of actual grading
operations, the site should be cleared and grubbed in
accordance with Section 201 of the Hawaii Standard
Specifications for Road, Bridge, and Public Works Construction

(Standard Specifications). All organics, rubbish and other
deleterious materials are unsuitable for use as fill and should
be wasted off-site.

on the western side of the road alignment, between the
existing paved roadway and the slopes rising up to the west,
should be overexcavated to a depth of 3 feet below the
finish road grade, to remove the uncompacted fill in this
area. [he overexcavation of uncompacted fill will likely be
required throughout the new traffic lane area from about
Road Sta. 10+00 to Sta. 35+00. The excavated materials
may be stockpiled for re—use as fill provided all over—sized
material, organics, rubbish, and other deleterious materials
are removed in accordance with the Grading
recommendations.

2. Site Grading — Once the site has been prepared, grading
operations may begin to generate the planned finished grades.

The majority of the excavations required for the retaining wall
construction can probably be accomplished with conventional
earthmoving equipment. The occasional use of rock
excavating equipment, such as hoerams or large,
ripper—equipped dozers, should be anticipated to facilitate
the removal of massive tuff near the intersection of Salt Lake
Boulevard, and random seams of cemented cinders and
moderately weathered tuff in the remaining areas.
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The excavated on—site soils may be used as fill or backfill
provided they are placed and compacted in accordance with
these recommendations. The excavated tuff may also be used
as fill or backfill provided it is crushed sufficiently to conform
to the gradation requirements indicated below for imported fill.
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The exposed subgrade in areas to receive fill or structural
units, including the overexcavated area resulting from the
removal of the uncompacted fill, should be scarified,

moisture—conditioned to within 3 percent of the optimum
moisture content, and uniformly compacted to at least 90

percent of the soil’'s maximum dry density as by Laboratory
Compaction Test AASHTIO T—180, for a minimum depth of 6
inches prior to any fill placement or future construction.
Where the exposed subgrade is within 3 feet of the planned
finish pavement level, it should be compacted to at least 95
percent relative compaction prior to any fill placement.
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Should imported fill be required, it should conform to Section
/03.17 of the Standard Specifications and should have a

California Bearing Ratio (CBR) greater than 25 when tested in
accordance with AASHTO T—193.

Fill and backfill should be placed in uniform lifts of no more
than 8 inches in loose thickness, moisture—conditioned to
within 5 percent of the optimum moisture content, and
uniformly compacted to at least 95 percent relative

- compaction as determined by the above—referenced test.
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Temporary excavations within the cinders which will be required
for the retaining wall construction should be sloped back no
steeper than 1.5H:1.0V for heights

After the site has been cleared and grubbed, the lower areas -

of up to 25 feet, or else shored and braced by the
contractor. Permanent cut slopes within the massive
tuff exposed at the southwestern corner of the
intersection of Puuloa Road and Salt Lake Boulevard,
may be sloped as steep as 0.5H:1.0V for heights of up
to 20 feet. Slopes exceeding these heights are not
anticipated at this time and should be individually
evaluated, should they occur.

Retaining Wall — We believe that the proposed retaining
wall can be adequately supported on a continuous strip
footing bearing upon properly compacted fill, the
medium dense to dense cinders, or the weathered tuff
where it may be designed for an allowable bearing
capacity of 4,500 p.s.f. [his value may be increased
by one—third for short—term seismic and wind loads.

The retaining wall footings should have a minimum

base width of 5 feet and should be embedded at least
2.5 feet below the lowest adjacent compacted subgrade
on level ground.

A friction factor of 0.55 may be used at the contact
surface between the bottom of the foundations and the
on—site soils to resist sliding.

Keyways cut into the on—site cinders, weathered tuff,
or fill placed and compacted in accordance with the
grading recommendations may be designed for a
passive resistance of 3/5 pounds per cubic foot

(p.c.f.) equivalent fluid pressure. Passive resistance
should be disregarded in the top 12 inches of
embedment.

The bottom of the footing excavations should be
recompacted to at least 95 percent relative compaction as
determined by Laboratory Compaction test AASHTO 1-180,
prior to the placement of concrete and reinforcing steel. Any
soft spots encountered in the foundation excavations should
be removed and cleaned out to hard natural ground or
compacted fill and the resulting depression backfilled in
accordance with the Grading recommendations.

Steel reinforcement of the foundations should be provided as
recommended by the project structural engineer.

The retaining wall backfill should consist of a well—graded
granular fill similar to the on—site cinders. Should imported
fill be used as backfill behind the retaining walls, it should
conform to the requirements for Aggregate Subbase in
Section 703.17 of the Standard Specifications.

The backfill behind the wall should be placed and compacted
in accordance with the Grading recommendations. The backfill
should be compacted to at least 90 percent but should not
exceed 95 percent relative compaction to minimize the
lateral earth pressures against the wall.

The earth pressures exerted against the wall will depend on
the type and slope of the backfill behind the wall. For wall
backfill consisting of the on—site cinders or imported fill
conforming to the above recommendation, the estimated
active earth pressures are summarized in the following table
for various slope conditions.

Estimated Active Earth Pressure

Backfill Slope Horizontal Vertical
(p.c.t.) (p.c.t.)
Level 35 -0
3.0H: 1.0V 45 22
2.0H: 1.0V 55 27

The above earth pressures are given in terms of
equivalent fluid pressures and do not include
surcharge, foundation, or hydrostatic pressures
which must be added, where appropriate.

Adequate drainage, in the form of weepholes or
transverse drains, should be provided behind the
walls to minimize the buildup of hydrostatic
pressures.

A. Transverse drains should consist of perforated
pipe surrounded by 6 inches of filter gravel, or

AASHTO M43 No. 57 Gravel wrapped in non—woven
filter fabric.

B. Should weepholes be used, a continuous strip
of filter gravel, or AASHIO M43 No. 5/ Gravel
wrapped in filter fabric, measuring at least 12
inches thick by 12 inches in height, should be
placed behind the weepholes.

C. Filter Gravel should conform to Section /03.18
of the Standard Specifications. Non—woven filter
fabric should conform to Section 716.03 of the
Standard Specifications.

_Estimated_ fotal settlements_of 0.8 inch_and
estimated differential settlements exceeding 0.3
inch per 20 feet of wall length are not
anticipated for foundations designed and
constructed in accordance withthese
recommendations. The wall and its foundations
should be designed to tolerate these estimated
settlements.

4. Utilities — Ultilities should be installed in

accordance with Sections 206, 603, and 604 of
the Standard Specifications, and the appropriate
section pertaining to each particular utility.

Utility backfills should be placed and compacted
utilizing the appropriate mechanical compactors

above and around the pipes. Jetting and ponding
of the backfill should not be allowed.

Utility and similar site excavations should be
sloped back, or shored and braced, by the
contractor in accordance with DOSH or other
applicable governmental regulations. The design
of temporary excavations and shoring systems
shall be the responsibility of the contractor.

Groundwater was encountered at depths
corresponding to about Elev. 2 and Elev. 3 in
Borings 6 through 9 of this investigation.
Dewatering will be required for utility trenches
extending below this level. The design of the
dewatering system shall be the responsibility of
the contractor.
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Moderately weathered tuff and cemented cinders will
likely be encountered within portions of the deeper
utility trench excavations. The occasional use of
rock excavating equipment should be anticipated to
facilitate the removal of the tuff and cemented
cinders.

Utilities may be founded in the properly compacted
filll the medium dense to dense cinders, or the tuff.
Where soft spots are encountered at the bottom of
utility excavations, they should be removed down to
compacted fill or the dense cinders or tuff and the
resulting depression replaced with fill compacted in
accordance with the grading recommendations.
Should boulders or intact tuff be encountered at the
pipe invert level, they should be removed in
accordance with the Standard Specifications to allow
placement of the required Bed Course Material. The

Bed Course Material should conform to Section
/03.16 of the Standard Specifications.

Positive drainage provisions should
be provided to channel surface waters away from
the retaining walls and pavements and preclude the
ponding of water adjacent to or beneath the
retaining wall, its foundations, and the road
pavements. The on—site soils are highly susceptible
to erosion. Erosion protection, such as seeding,
hydro—mulching, or erosion mats, should be
provided as soon as practical after the completion
of the grading to minimize erosion within the
graded slopes.
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