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embankment or roadway fill loading. Consideration is expected to be required for
surficial soils compressibility/settlement under any significantly increased
fill/lembankment loading; use of lightweight fill or preconsolidation should be considered
at embankment locations susceptible to settlement.

This study is very broad and preliminary and suitable only for use in preliminary
planning of alignments/general schemes. Subsurface investigation directly linked to
structure requirements will be required for use in setting design and construction
criteria for foundations; we anticipate this further geotechnical study to be performed in
the PS&E phase of the project. The following discussion is keyed to “typical” soils
profiles indicated above.

Bridge Foundations

Older deposits/materials at depth are expected to be capable of supporting
heavy concentrated foundation loads without distress. It is anticipated that structure
support may be achieved in such materials by means of driven piling achieving bearing
through side friction and end bearing.

Soil conditions are consistent with the use of driven pile foundation penetrating
through weak compressible surficial soils and/or channel bedload into relatively
competent underlying soils. On land, the depth of very weak peaty soils varies from
30-40+ft in the vicinity of the west approach to the existing bridge and to 15-25+ft east
of the Sacramento River; soft soils are likely absent at the west end of Alt. 5 and 6
bridge locations. Depth of soft/peaty soils is unknown west of the river north of Rio
Vista. Geologic mapping in this area indicates surficial soils consisting of peat and mud,
hydraulic dredge soils, and Pleistocene-aged alluvium materials. Borings made for the
existing bridge indicate the base of muck and loose sand in the channel at elev.-55%.
Substantial and significant variations in soil profiles are likely to be encountered in
design studies.

Anticipated pile loadings/diameters for bridge foundations are unknown, however
driven piling of various diameters and capacities are available (say, 100 to 500 ton
capacities). Piling of 100 ton capacity would probably consist of 14-inch square pre-
cast concrete or 16-inch diameter steel pipe piling; CIDH/CISS piling may be suitable at
the west abutment for bridge locations south of Rio Vista. Larger diameter piles of
higher capacities are expected to be steel or pre-stressed concrete tubes driven open-
ended. Pile footings in the channel will tentatively be constructed at water level with
piles acting as columns. Pile footings on land are expected to be embedded in the
ground.
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Based on available soils data, it appears that desired pile types can be driven to
bearing, but jetting or drilling through cylindrical piles to aid in achieving required
penetration may be necessary. Based on assumed “typical” soil profiles, estimated pile
tips for larger capacity piles is on the order of elev.-100 or possibly deeper. About 40-ft
of original ground penetration is expected to be required for 16-inch CIDH 100 ton
piling west of the river and south of Rio Vista. With the exception of lateral loading,
such piles are expected to be suitable for typical (Caltrans) service load combinations.

Settlement from embankment loading may be substantial and may apply
significant incremental loading to foundation piling at abutments through “negative skin
friction”. Pre-drilling for pile foundations, driving piles to more than nominal bearing
capacity to allow for negative skin friction and the use of approach slabs are methods
which may also be used to accommodate settlement and associated loading conditions.
Use of lightweight fill in embankments should also be considered.

Piles with ground penetrations per above are expected to be “fully embedded”
with respect to lateral loading. The effective column height of piling for piers in the
channel will be on the order of 55-70+ft. Soft peaty soils are not expected to provide
more than very limited lateral restraint and effective column heights for pier footings
east of the river and west of the river may be as much as 40+ft. Piles at abutments (in
embankment fills) are expected to have typical “firm” soil response to lateral loading,
although the seismic response and stability of abutment fills founded on peat may not
be acceptable.

Allowable loading and specified tip elevations of non-standard and/or large
diameter piling will likely be controlled by settlement. Allowance should be made in
schedule and budget for static load testing of selected initial piles.

Soil conditions in the channel are also likely to be suitable for construction similar
to existing bridge — i.e. piling driven with followers within sheet-pile cofferdam, tremie
seal and de-watering, etc. However, future channel dredging may render this approach
much more difficult owing to greater pier footing depth required. Soil support is also
likely available for other approaches to foundation design/construction (e.g. “floating”
caissons, caissons bearing as “footing”); additional comment can be provided on such
approaches, but owing to their relative sensitivity to local soil conditions and to the
uniformity of soil conditions across the pier areas, the present limitations in available
soils data may be critical.
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Tunnel

It is our understanding that the possibility of a “bored” tunnel near the existing
bridge alignment may be considered. At this time we are not aware of depth of
dredging activities in the channel; we understand a cut-and-cover or excavated tunnel
would not be considered due to constructability and environmental concerns. Depth of
existing soil borings in the channel (from 1955) does not extend below elev.-110+; soils
between elevations -55 and -110 consist of compact to very dense sandy soils with
some discontinuous layers of gravel and stiff to very hard silt.

Preliminary tunnel alignment and elevations are not available at this time.
Excavations for the proposed tunnel option will likely encounter loose alluvial materials
and varying thicknesses of peat above elevation -55. Type of support at the base of
tunnel will depend on the tunnel base elevation and vertical and horizontal distribution
of earth materials below the tunnel base. Competent materials may or may not be
found within the channel at elevations appropriate for tunnel support. Where the depth
of the tunnel is above more competent materials (i.e., tunnel base in peat or recent
alluvium) pile support or ground improvement activities may be necessary. Depending
on tunnel location, groundwater levels will likely influence excavations and tunnel
construction. Tunnel entrances are assumed not to encroach into existing levee
embankments; if levees are to be disturbed or encroached upon it will be a critical
concern and design consideration for the project.

Embankment Fills at Structure Approaches

Embankment approaches east of the river and north of Rio Vista and also west of
the river may/will be constructed in areas with significant depths of very soft, weak,
compressible peaty soils. It is not expected that any new embankment or foundations
will be constructed on or adjacent to existing river levees; such construction would be a
critical consideration. Previous construction for improvements to SR 160 and the SR
160/SR 12 intersection have incorporated provisions for wick drains, controlled loading
rate (1=ft fill/week) and light-weight (wood-chip) embankment fill material.

Assuming no modification of fill foundation in areas of peaty soils, estimated
settlement for various fill heights ranges 1+ft for 5-ft fill to 6xft (or more) for 50-ft high
fill. With the use of wick drains (and possibly surcharging), the time required for
settlement can likely be kept to less than 180-days. Stability of embankment
foundations is also a concern and slopes flatter than 2:1 may be required.
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At approach embankment locations east of the river and north of Rio Vista, there
can be sufficient horizontal clearance available to allow partial/full excavation of peat
and/or soft compressible soils and replacement with engineered fill. Such a procedure
would substantially reduce concerns regarding residual settlement/negative skin friction
on piling, embankment stability and an extended construction/waiting period (although
would not expect to entirely eliminate required waiting period). Full depth excavation
of peat and replacement is recommended (for planning) within 150xft of bridge
abutments. Similar effects might be achieved with other ground improvements
strategies, (e.g. stone columns), but their effectiveness is difficult to assess within the
scope of this study.

It is expected that, away from abutments, embankment construction to, say,
25=ft high, will be generally feasible without special fill foundation preparation; the use
of wick drains and sand blanket to accelerate settlement, light-weight fills, fill
reinforcement, flatter side slopes and/or controlled construction/loading rate may be
necessary to maintain reasonable construction stability. The risk of local embankment
foundation failures would be an element of such work and significant post-construction
settlement and residual differential settlement can be anticipated — particularly across
buried peat channels.

Some proposed west abutment/embankment locations are in town, where
settlement could have highly detrimental effects on underground utilities or buildings in
the immediate vicinity. A specific approach to constructing embankment in this
environment will depend on local soil conditions, clearances to structures/utilities, etc.
For planning purposes, it may be reasonable to assume relocation of all buried utilities
outside of embankment areas and careful monitoring of nearby structures as minimum
construction requirements. The use of pile supported retaining walls, light-weight fills,
mechanically stabilized embankments, ground improvement techniques (e.g. stone
columns) could also be considered.

For tunnel approaches, consideration should be given to settlement/consolidation
of compressible soil/peat layers with regard to retaining walls and other appurtenant
structures associated with tunnel entrances. Foundations for appurtenant structures
will need to consider superposed fill loads and associated settlement in areas of softer
soils and will likely require pile support. Excavation and replacement of soil at the
tunnel approaches may also require settlement periods, wick drains, surcharging, etc.

* * * * * * * * * * * * S
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Please call this office if you have any questions and/or comments regarding the
information contained in this letter. Thank you for the opportunity to be of service.

Very truly yours,
TABER CONSULTANTS

Ronald E. Loutzenhiser
R.C.E. 64089

Reviewed By: Martin W. Mcllroy
C.E.G. 2322
Attachments:

“SR-12 Alignment Alternatives” Exhibit 1
Figure-1  “Geologic Units”
Figure-2  “Caltrans SDC ARS Curve”
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