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1 PROJECT DESCRIPTION

During the winter of 2005/2006, a landslide occurred on the southwest (downhill) side of
Highway 254, near milepost 5.10, south of Miranda, in Humboldt County, California. The
location of the site is shown on Plate 1, Site Location. As shown on the Site Plan, Plate 2, the
main landslide scarp is approximately 200 feet long and the landslide mass extends greater
than 200 feet down slope to the southwest (see Plate 3, Section A-A’). The landslide scarp is
located partly within the southwest shoulder and extends into the pavement, crossing the
southbound lane and extending into the northbound lane up to approximately 8 feet. No
existing retaining structures are located within the limits of this project.

The purpose of this project is to provide geotechnical design parameters for a retaining
structure to protect the road from landslide related movement. Stabilization of the landslide as
a whole is not part of this project and the main mass of the landslide may continue to move
down slope of the proposed wall after the retaining structure is constructed.
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2 GEOTECHNICAL SCOPE OF WORK

The scope of our work for this project included the following:
¢ Review of available geologic information addressing this area.
e Geologic mapping of the landslide and immediate vicinity.
e Drilling, logging, and sampling of four exploratory borings.
e Installation of two Slope Inclinometer casings.
e Laboratory testing of selected samples from the borings.
e Global stability analyses.

e Preparation of this summary report.

3 PERTINENT REPORTS AND INVESTIGATIONS

In preparation of this memorandum, the following documents/reports were reviewed:

United States Department of Transportation, Federal Highway Administration-California
Division, Damage Assessment Form (DAF) — Title 23, Humboldt County, Highway 254, Post
Mile 5.10 to 5.15, dated 1-10-06.

State of California, Department of Transportation, Project Plans for Construction on State
Highway in Humboldt County North of Garberville on Route 101 at 0.2 km North of Alderpoint
Road Overcrossing and at 1.1 km South of South Fork Eel River Bridge and on Route 254 at
2.0 km South of Miranda Post Office (As-Built Plans), Contract 01-3933U4, Plans Approval
June 28, 1999.

1983, Spittler, T.E., California Geological Survey [formerly the Division of Mines and Geology]
Open File Report 83-25, Geology and Geomorphic Features Related to Landsliding, Miranda
7.5’ Quadrangle, Humboldt County, California

2000, McLaughlin, R. J. et al., United States Geological Survey Miscellaneous Field Studies
MF-2336, Version 1.0, Geology of the Cape Mendocino, Eureka, Garberville, and
Southwestern part of the Hayfork 30X60 Minute Quadrangles and Adjacent Offshore Area,
Northern California)

Caltrans Seismic Hazard Map and Report, Mualchin, 1996 with errata dated November 2004.
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4 PROPOSED STRUCTURE DESCRIPTION

It is proposed to construct a retaining structure on the southwest side of the existing roadway,
to protect the road surface and supporting prism from landslide related damage. As proposed,
the retaining structure will be a soldier pile and lagging wall, which may be partially restrained
by one or more rows of tiebacks. In accordance with Caltrans standard practice, the wall will
be located approximately four feet outside of the fog line. Our recommendations for the lateral
limits of the wall are illustrated on Plate 2.

5 SITE DESCRIPTION AND TOPOGRAPHY

At Post Mile 5.1, the two lane Highway 254 roadway is relatively flat. Slope gradients
southwest (down slope) of the roadway range from approximately 1.5H:1V (Horizontal:
Vertical) to 2H:1V on the existing fill prism to as flat as 3H: 1V further down slope within the
landslide mass. The cut slopes bordering the northeast edge of the roadway were constructed
at a gradient of approximately 1.3H:1V in the vicinity of the landslide feature. Gradients above
the cut slope flatten to between approximately 2H and 4H:1V.

The landslide movement currently impacting the roadway is generally translational, with an
estimated mass thickness of 45 to 50 feet. The arcuate headscarp of the landslide extends up
to eight (8) feet northeast (up slope) of the roadway centerline. The location of the headscarp
was clearly visible during our field exploration in the form of a semi-continuous tension crack
approximately one (1) inch wide, even after recent roadway resurfacing. A secondary
landslide scarp is located approximately 180 feet southwest (down slope) of the roadway
within the main landslide mass. Hummocky topography and minimal mature vegetation
observed above the roadway cut slope suggests possible landslide activity. As the roadway
outside of the active headscarp appears unaffected by upslope movement, the landslide is
either dormant, or the adverse topography was generated as a result of a prior logging
operation. In addition, a shallow, localized cut slope failure was noted directly above the main
landslide feature. Exploration of this area upslope of Highway 254 was beyond the scope of
our investigation. :

Sheet flow from the cut slopes and the northeast lane roadway are collected within a roadside
v-ditch and captured within a corrugated metal culvert which extends below the roadway and
outfalls down slope to the southwest within the existing landslide area. The culvert is damaged
and will require repair, replacement, or relocation outside the retaining wall limits. Drainage
from the southwest lane within the landslide currently flows down over the slope face of the fill
prism.

85401\SRO8M035 Page 3 of 15 2240 Northpoint Parkway
© 2008, Kleinfelder Santa Rosa, CA 95407
Tel. 707-571-1883
Fax. 707-571-7813



onc
KLEINFELDER

right People. Right Solutions.
&_// Bright Peop

Due to recent grading, the fill prism slope face is denuded of any form of vegetation. The area
southwest of the fill slope supports a tall growth of wild grasses, blackberry vines, and mature
oak, redwood and fir trees. The cut slope and area above is sparsely vegetated with a low to
moderate growth of wild grasses.

6 SUBSURFACE EXPLORATION AND LAB TESTING

SUBSURFACE INVESTIGATION

Four (4) exploration borings, designated R-07-001 through R-07-004, were drilled at this site
by Caltrans Office of Driling Services and Woodward Drilling using rotary wash drilling
methods. Drilling was performed on August 15, 2007 through August 28, 2007. All drilling and
sampling operations were supervised by Kleinfelder staff. Borings R-07-001 and R-07-003
were advanced with a truck-mounted Mobile B-57 drill rig utilizing 114mm (HWT) and 96mm
(HQ) casing, equipped with a tri-cone mill tooth bit and a #8 diamond impregnated core bit,
respectively. Borings R-07-002 and R-07-004 were performed using truck-mounted Mobile B-
47 drill rig utilizing 102-mm diameter and 96-mm (HQ) casing equipped with a tungsten carbide
Geo Barrel and #8 diamond impregnated core bit, respectively. Borings R-07-001 through R-
07-003 were advanced from the Highway 254 pavement level in the southeast-bound traffic
lane to a maximum depth of approximately 100 feet. Boring R-07-004 was advanced from the
gravel shoulder adjacent to the northbound lane of 254, also to a maximum depth of
approximately 100 feet. The approximate locations of the borings are shown on Plate 2.

Samples of the soil and in-place bedrock were obtained by coring, using equipment as
described above, and using 2-inch (inside diameter) Modified California and 1.4-inch (inside
diameter) Standard Penetrometer Test samplers each driven with an automatic 140-pound
hammer dropped 30 inches. The blows required to drive the Modified California and Standard
Penetrometer Test samplers were recorded for each 6 inches of penetration or fraction thereof.
Visual classifications were made in accordance with the attached Boring Record Legend. The
results of the exploration are summarized on the attached Boring Records and Logs of Test
Borings.

As part of this work, two slope inclinometer casings were installed to approximately 99 feet
below the ground surface within the bore hole for Boring R-07-002 and to approximately 92
feet below the ground surface within the bore hole for R-07-004. The casings were perforated
for their full lengths except for the upper 10 feet to permit possible monitoring of future water
levels within the casings. The annular space around the perforated portion of the casings was
backfilled with sand and the upper 10 feet was backfilled with bentonite. The inclinometers
were completed at the surface with traffic rated access boxes.
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Inclinometer readings were obtained by Caltrans on January 16, February 6, February 10,
March 6, April 17, and June 11 of 2008. The inclinometer in Boring R-07-002 was sheared off
at a depth of 46 feet at the time of initialization on January 16, 2008. The casing was later
sheared off at 17.4 feet when a reading was attempted on March 6, 2008. Inclinometer
monitoring results are presented in Appendix C.

LABORATORY TESTING

Laboratory testing of selected soil samples obtained from the test borings was performed at
Kleinfelder's Geotechnical Laboratory in Santa Rosa, California. The purpose of the testing
was to verify the field descriptions and identifications, and obtain information for subsequent
engineering evaluations. Tests performed included:

Natural moisture content-(ASTM D2216).

Unit weight (ASTM D2937).

Mechanical analyses (ASTM D422) for classification.
Atterberg Limits tests (ASTM D4318).

Consolidated undrained triaxial strength test (ASTM D4767).

Corrosivity tests were performed by an independent testing laboratory (AP Engineering &
Testing, Inc. in Pomona, California) in accordance with Caltrans Test Methods 532 — pH, 643 —
resistivity, 417 — sulfate content, and 422 — chloride content.

A summary of laboratory test results is attached in Appendix B.

7 SITE GEOLOGY AND SUBSURFACE CONDITIONS

REGIONAL GEOLOGY

The site is located on the eastern edge of the Eel River Drainage within the northern Coast
Ranges Geomorphic Province, a dynamic region of California characterized by complex folding
and faulting. The province is generally characterized by northwest-trending mountain ranges
and intervening valleys that are a reflection of the dominant northwest structural trend of the
bedrock in the region. The basement rock in the region is presumed to consist of the
Franciscan Complex, a diverse group of igneous, sedimentary, and metamorphic rocks. The
Franciscan Complex is part of a northwest trending belt of material immediately adjacent to the
eastern edge of the San Andreas Fault system, which is located approximately 18 miles
southwest of the site. The site is located approximately 29 miles east of the Mendocino Triple
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Junction where the Gorda, North American, and the Pacific plates meet. Regional Geology is
shown on Plate 4.

SITE GEOLOGY

Site geology, as mapped by Kleinfelder for this investigation, is shown on Plate 2. The
geology of the site and vicinity has been mapped by McLaughlin et al. (2000, United States
Geological Survey Miscellaneous Field Studies MF-2336, Geology of the Cape Mendocino,
Eureka, Garberville, and Southwestern part of the Hayfork 30 X 60 Minute Quadrangles and
Adjacent Offshore Area, Northern California). McLaughlin et al. (2000) indicate the project site
is underlain by the Jurassic-Cretaceous age Broken Formation of the Central Belt Franciscan
Complex bedrock, which typically consists of conglomeratic meta-sandstone and meta-argillite.
The areas north of the site and west/southwest of the Eel River are mapped as being underlain
by Yager Terrane bedrock of the Coastal Belt Franciscan complex. This Eocene to Paleocene
age bedrock is comprised of sheared and highly folded mudstone with minor sandstone and
conglomerate interbeds. A bedrock thrust fault, located approximately 300 feet southwest of
the proposed retaining wall at its closest point, separates the two Franciscan Complex units.
Bedrock faults are common features within the Franciscan Complex and likely occurred during
the formation of the geologic units. The features are not considered to be active. The Eel
River bed located southwest (down slope) of the site is shown to be underlain by Quaternary
age alluvial deposits consisting of clay, silt, sand, and gravel.

The site has also been mapped by Spittler (1983, California Geological Survey [formerly the
Division of Mines and Geology] Open File Report 83-25, Geology and Geomorphic Features
Related to Landsliding, Miranda 7.5’ Quadrangle, Humboldt County, California). Spittler (1983)
indicates the site and surrounding vicinity is underlain by Tertiary to Cretaceous age Yager
Formation, with the Eel River bed underlain by Quaternary age stream channel deposits.

Neither publication identified any landslide features at the site or within the site vicinity.

SUBSURFACE CONDITIONS

The following table summarizes the drilling program performed for this investigation.
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Table 1: Boring Summary

Surface Depth to In-

10| Ghation | Location | ooy | B0 ® | compietea | o Place®
R-07-001 11+18 12 feet left 75.0 350+/- 8-15-07 325
R-07-002 11+86 7 feet left 100.0 350+/- 8-28-07 46.5
R-07-003 12436 7 feet left 80.0 350+/- 8-16-07 £9.5
R-07-004 11+80 18 feet right 100.0 350+/- 8-20-07 33.0

(1) Approximate distance from highway centerline, facing in direction of increasing stationing.

(2) Landsliding has occurred within the bedrock formation. This column designates the depth to the top of in-
place bedrock, below the identified landslide material.

Borings R-07-001 through R-07-003 drilled for this investigation encountered multiple layers of
asphaltic concrete and aggregate base to depths of approximately 7 to 21 feet indicative of
past efforts to maintain the roadway grade during on-going movement of the slide zone within
the paved area. These borings also encountered fill to depths of approximately 20 to 22 feet
and landslide debris to depths of 29.5 to 46.5 feet. Then, the borings encountered moderately
weathered in-place meta-sandstone and meta-shale to the termination depths of 75 to 100
feet.

Boring R-07-004, drilled in the shoulder on the north side of the pavement, encountered a 2-
foot layer of aggregate base rock underlain by fill consisting of sandy silty clay with gravel to a
depth of 8 feet over apparently dormant clayey gravel landslide debris to a depth of about 29
feet. An approximately 2-inch-thick, clay-lined shear was encountered at the base of the
debris. The shear is underlain by intensely fractured, disaggregated dormant landslide blocks
derived from meta-sandstone and meta-shale bedrock to a depth of 33 feet. The blocks are
underlain by in-place metamorphic bedrock consisting of meta-sandstone, meta-shale, and
argillite to the termination depth of 100 feet.

Triaxial (unconsolidated, undrained “TXUU”) tests were performed on three samples of the
landslide debris to aid in the evaluation of subsurface conditions. The range of shear strength
ranged from 578 to 8183 pounds per square foot (psf) and averaged 696 psf. A single triaxial
TXUU was performed on a sample of the sandstone bedrock; however, the low value of 426
psf for shear strength is attributable to the gravelly nature of the sample and the probability that
the sample was disturbed during sampling.
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8 GROUNDWATER

Due to the use of drilling fluid, it was not possible to record groundwater depths at the time of
drilling.  Moisture/density test results indicate that most samples below a depth of
approximately 10 feet were saturated or nearly saturated. Piezometers (perforated Sl casings)
were installed in Borings R-07-002 and R-07-004 to allow future groundwater monitoring.
Results of groundwater monitoring to date are tabulated below.

WATER LEVEL MONITORING
Depth from top of casing
to water level (feet)
Date R-07-004 R-07-002

1/16/2008 16.6 38
1/29/2008 16.8 NMW
2/6/2008 NMW NMW
3/6/2008 4.5 41.2
4/17/2008 42.9 NMW
6/11/2008 43.6 NMW

*NMW water level not measured.

9 CORROSION POTENTIAL

Chemical analyses were performed on two (2) samples collected from the borings to evaluate
corrosion potential of the on-site soils. Testing was performed by AP Engineering & Testing,
Inc. in Pomona, California. The results of the corrosion tests are attached in Appendix B.

Based on the Caltrans Corrosion Guidelines (2003 version 1.0), a site is considered corrosive
if one or more of the following conditions exist for the representative soil and/or water samples
taken at the site: Chloride concentration is 500 ppm (0.05%) or greater, sulfate concentration is
2000 ppm (0.2%) or greater, or the pH is 5.5 or less. Based on these Guidelines and the
laboratory test results, the site may be considered non-corrosive to steel and concrete.

10 EARTHQUAKE FAULTS AND SEISMICITY

According to the Caltrans Seismic Hazard Map and Report (CSHM, Mualchin, 1996 with errata
dated November 2004), the nearest fault is the Russ fault, which is located approximately 6.8
miles north of the site. The Russ fault is a fault of unknown mechanism (style) capable of
generating earthquakes with a maximum credible earthquake (MCE) magnitude of 7.50. The
Caltrans Seismic Hazard Map (CSHM) and Report (1996) locates the site on or immediately
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adjacent to the 0.4g Peak Bedrock Acceleration (PBA) contour associated with the Russ fault.
We recommend a PBA value of 0.4g and corresponding Peak Ground Acceleration (PGA) of
0.4g for the analysis and design of the proposed retaining wall. The PGA is estimated based
on site soil class C. A portion of the CSHM map is shown on Plate 5.

The site does not lie within an Alquist-Priolo Special Studies Zone (CDMG, 1997). No active
faults are mapped crossing the project site nor do any project towards the site. The bedrock
fault contact identified by McLaughlin et al. (2000), located approximately 300 feet southwest
of the proposed retaining wall, is a common feature within the Franciscan Complex and likely
occurred during the formation of the geologic units. The features are not considered to be
active. As such, the possibility of primary surface rupture or deformation at the site is
considered low.

11 GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS
WALL LOCATION & DEPTH

Based on the field and laboratory data, it is our opinion that, without remediation, the material
designated as active landslide deposits will continue to translate down slope. We recommend
that a wall be designed to retain the landslide deposits that are located beneath the roadway
prism. The proposed wall location is shown on Plate 2. In accordance with Caltrans standard
practice, the wall is located approximately four feet outside of the highway fog line. Both ends
of the proposed wall terminate approximately 10 feet outside the limits of the active landslide
(as presently mapped), for a total length of approximately 184 feet.

The landslide appears to be 45 to 50 feet deep, with the bottom of the landslide occurring
within the bedrock formation. Over time it is probable that the existing landslide deposits will
continue to translate down slope and we recommend that the wall be designed to retain all soil
and rock that is located above the in-place bedrock surface. Plate 6 illustrates the
approximate elevation of in-place bedrock along the length of the wall.

We point out that the active landslide appears to be part of a much larger dormant landslide
which extends far upslope of the road as well as beyond the lateral limits of the active
landslide. The subsurface exploration did not explore the limits of the dormant landslide. The
proposed wall is not designed to restrain this much larger landslide and reactivation of the
dormant landslide could undermine and seriously damage the proposed retaining wall.
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SOIL AND ROCK PARAMETERS

Based on the results of our subsurface investigation and laboratory testing, subsurface
materials within the retained height of the proposed retaining wall (approximately 45 to 50 feet)
consist of fill and landslide debris overlying intensely fractured and moderately weathered
bedrock mainly comprised of meta-sandstone and meta-shale.
length of the proposed wall depicting our interpretation of the subsurface geologic conditions is
presented on Plate 6. Based on our review of available data, we recommend that the following
parameters be used for retaining wall design. These values represent our best estimate of
actual soil properties and do not contain a factor of safety. Appropriate factors of safety
must be applied during wall design. A surcharge pressure of 270 psf should be applied to the

A cross section along the

roadway surface behind the wall in accordance with Caltrans standard procedures.

Table 2: Soil/Rock Parameters for Retaining Wall Design

Approximsts Total Angle of ‘
Tvoe Deop:tll-;o equ:: i Unit Internal | Cohesion, Ka Kp
L Horal oWwanl | Weight | Friction, | ¢ (psf)
Location (ft)’ (pef) | ¢ (degrees)

Fill (Qaf) 14 to 23 135 352 0? 0.27° | 0F
Active Landslide 3 3 5 6
Deposits (1163) Qo4 120 25 0 0.41° | 0

Dormant

Landslide 0to 34 120 322 0? 0.31° | %6
Deposits (2113)
Fractured 4 4 5 5
Bedrock (Js) DA 145 38 0 0.24° | 4.2

! See Plate 6 for anticipated thickness along wall.
? Estimated based on correlations with blowcounts and soil type.

% Estimated based on correlations with blowcounts and soil type, back-checked by assuming existing landslide
has a factor of safety of ~1.0.

* Bedrock was too highly fractured to perform triaxial testing. Strength was estimated based on correlations

with field blowcounts and material type.
® Coulomb method of analysis with & = 0.

® Slope stability analyses indicate that materials overlying bedrock (down slope from the wall) possess a factor
of safety against sliding that is less than 1.3; hence, we recommend that no passive resistance be assumed

from these materials.
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We understand that seismic wall loads will not be used in design since this is not a “critical”
structure.

Tieback Anchors

Due to differences in strain compatibility between soil and bedrock, we recommend that
tiebacks derive their support solely from the bedrock formation. The tieback unbonded length
will depend on the tieback inclination, elevation, and the overall wall height.

In general, the no-load zone should be determined by the longest of the following values:

1) The distance from the back of the wall to a point that is 5 feet beyond the critical failure
surface (in this case the critical failure surface is the surface of the bedrock formation).

2) The distance from the back of the wall to a point that is a distance of H/5 (H = wall
height) beyond the critical failure surface.

3) 15 feet beyond the back of the wall.

The location of the unbonded zone for Section A-A’ is shown on Plate 7. This section is
approximately a worst case condition. For tiebacks that are located 8 feet from the top of the
wall and are inclined at 20°, the unbonded zone may be taken as 70 feet. For tiebacks that are
located at other depths or inclinations, the unbonded zone should be estimated from Plate 7,
with a minimum length of 15 feet behind the wall.

Soldier Piles

Soldier piles should gain their vertical resistance from friction in the in-place bedrock. Because
of the fractured nature of the rock and the difficulty in removing slough from drilled holes, end
bearing resistance should be neglected. Bedrock quality varies widely. We recommend that
soldier piles be designed for a skin friction in bedrock of 1000 psf. This value is intended for
use in a working stress analysis and contains a factor of safety of approximately 2.0.

We recommend that all soldier piling have a minimum embedment of 5 feet into in-place
bedrock, deeper penetrations may be required to satisfy wall vertical or lateral loading
conditions. As discussed in Section 12 of this memorandum, an embedment of 5 feet is
expected to be adequate to force a landslide failure below the existing failure plane and into in-
place bedrock.

The depth to in-place bedrock will be variable. The three borings closest to the wall
encountered in-place bedrock at depths of 29.5 to 46.5 feet with the greatest depth near the
center of the slide zone in the vicinity of Boring R-07-002. A sketch of estimated in-place
bedrock depth along the length of the wall is provided on Plate 6.
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Laggin

The purpose of the proposed wall is to protect the road from landslide related movements, not
to stabilize the active landslide mass below the wall. As discussed in Section 12, and as
shown on Plate 11, the factor of safety against landsliding below the wall is very low, even if
the upper 20 feet of soil is removed from below the wall (maximum allowable excavation based
on right-of-way and environmental constraints). It should be assumed that the landslide mass
below the wall will continue to move and will eventually pull away from the downhill side of the
wall. This could result in the loss of material between the piling. To protect against loss of
material, lateral earth support should be provided extending down to the in-place bedrock
surface (see Plate 6). If support is provided by lagging, this would require temporary
excavation to a depth of up to approximately 50 feet below existing grade, which is probably
not practical within the project budget. If soldier pilings are spaced at three pile diameters or.
closer (center to center), soil arching should occur between the pilings to limit the internal loss
of soil without the use of lagging. However, over time or in the presence of groundwater, loss
of soil could still be significant and future maintenance may be necessary.

Wall Backfill

If required, backfill material behind the wall should be Class 1, Type B Permeable Material
(Caltrans Standard Specifications 68-1.025). To prevent internal soil erosion, we recommend
that a filter fabric (Caltrans Standard Specification 88-1.03) be placed between the Permeable
fill and native soil. To prevent the accumulation of hydrostatic pressures behind the wall, we
recommend that HDPE shims be installed between the lagging members.

To reduce backfill pressures, we recommend that any backfill placed within five feet of the wall
(measured horizontally) be compacted with lightweight, hand-operated compaction equipment.
Over-compaction of this fill can greatly increase wall pressures and/or deflections.

12 SLOPE STABILITY REVIEW

Kleinfelder performed slope stability analyses for the project using “Slide” version 5.03 by
Rocscience. Plate 8 presents the results of analyses of the existing (active) landslide. This
analysis was performed to back calculate the residual soil strength at the identified failure
surface. For this analysis we used the geometry of cross section A-A’ (Plate 3). The internal
angle of soil friction that produced a factor of safety equal to one was 25°, which agrees well
with empirical correlations to field blow counts and soil type.

We then added the proposed retaining wall to this section and ran the model again. The wall
was modeled as a rigid block so that the analysis was independent of the type of wall to be
constructed. A 270 psf surcharge pressure was applied to the roadway area above the wall.
The result of this analysis is summarized on Plate 9. The wall was modeled as a series of rigid
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piling with sufficient shear strength to force the landslide below the tips of the piling. Based on
this analysis, with the wall socketed a minimum of 5 feet into bedrock, the calculated factor of
safety against global stability was in the range of 1.5 (a minimum of 1.3 is required).

We then checked wall design pressures by modeling a 49 foot wall with a triangular load
applied to the face of the wall, see Plate 10. The force necessary to provide a factor of safety
of 1.3 was calculated to be equivalent to that exerted by a fluid with a unit weight of 67 pcf, or a
total load of 81,000 pounds per lineal foot of wall. This calculated force is approximately 4% to
5% less than the design load calculated using the coefficients in Table 2 (including the
roadway surcharge and a factor of safety of 1.3); thus, we recommend designing the wall in
accordance with the parameters in Table 2.

Finally, we checked the slope stability of material below the wall, to see if removal of 20 feet of
soil would improve stability of the material below the wall. Twenty feet is the maximum allowed
excavation depth due to right-of-way and environmental limitations. A result of this analysis is
shown on Plate11. Removal of this material had no significant effect on down slope stability.
If should be assumed that the active landslide deposits below the proposed wall will continue
to move.

13  CONSTRUCTION CONSIDERATIONS

~ o Caving conditions will likely be encountered during drilling for piles and tiebacks due to
the granular nature of the fill and landslide deposits, and the intensely fractured nature
of the bedrock. Temporary casing, drilling under slurry, or placement of slurry cement
backfill or concrete and redrilling may be required to control caving and should be
performed in conformance with the provisions in Section 49-4.03 “Drilled Holes™ of
Caltrans Standard Specifications.

e Groundwater will likely be encountered in the pile and tieback holes. Pile and tieback
installations may require dewatering or the placement of concrete and grout underwater.
If water is present and the holes are not dewatered, displacement of the water by
means of a closed system using a concrete pump or tremie tube to place concrete and
grout at the bottom of the holes will be required in conformance with the provisions in
Section 51-1.10 “Concrete Deposited Under Water,” of Caltrans Standard
Specifications.

e Vertical cut sections should not be deeper than five feet without shoring or sloping in
accordance with Cal-OSHA Standards.

o Sufficient and timely observation during construction should be performed to correlate
findings of the investigation with actual subsurface conditions exposed during
construction.
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The contractor should research utility locations and take necessary precautions to
protect-in-place or relocate utilities as applicable, prior to excavation.

Ponding of water adjacent to the structure should be avoided. During and after
construction, positive drainage should be provided to direct surface water away from
landslides and retaining structures. In particular, it is extremely important to collect the
drainage from the south side of the road that currently flows over the face of the active
landslide. Surface drainage should be collected into pipelines that are routed to suitable
disposal areas away from the landslides. In addition, as discussed in Section 5, the
damaged culvert on the north side of the roadway will require repair, replacement, or
relocation outside the retaining wall limits.

14 CLOSURE

A Final Foundation Report can be provided once we receive the preliminary wall design. If
you have any questions, please contact us at 707.571.1883
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Plate 3 Section A-A’

Plate 4 Regional Geology

Plate 5 California Seismic Hazard Map

Plate 6 Approximate Bedrock Profile Along Proposed Retaining Wall
Plate 7 Tieback Unbonded Zone

Plate 8 Slope Stability: Cross Section A-A’

Plate 9 Slope Stability: Cross Section A-A’ With Wall

Plate 10 Slope Stability: Cross Section A-A’ Lateral Pressure
Plate 11 Slope Stability: Cross Section A-A’ Downslope

Appendix A

Log of Test Borings (LOTBs, 6 pages)

Boring Record Legend

Boring Records R-07-001 through R-07-004 (14 pages)

Appendix B

Laboratory Test Summary

Laboratory Test Data Plates B-1 through B-3

Corrosion Test Results (AP Engineering and Testing, Inc.)

Appendix C
Slope Inclinometer Monitoring Results
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Safety Factor
0.0
1 0.3
§_' 0.5
] 0.8
1 1.0
8 143
=] Aeid HUM 254 PM 5.1 Job # 85401
1 1.8 spencer
] 0 Surfaces with a factor of safety below 1.300
2] 2k 06-08
“ 4 2.8
1 3.0
2 3.3 Dormant Landslide Deposit
N 345 Strength Type: Mohr-Coulomb
] 3.8 Unit Weight: 120 Ib/ft3
E : . g Cohesion: 0 psf Fill
1 . Friction Angle: 32 degrees : 2 13
§__ :: Water Surface: Piezometric Line gﬁ%tg&;p?agﬁag alamb
] ‘ el ;
] G ustom Hu value| 1 Cohesion: 0 psf
il 5.3 ity Friction Angle: 35 degrees
7] 5.5 Water Surface: Piezometric Line 1
- 5.3 Custom Hu value2{2.00 b/fi2
iy 6.0+
= Distributed Load #2
1 g . "ﬁi Triangular Dislribution
] 7y, R Orian?alion: Normal to boundary
N : J XL 29 Magnitudes 1,2: 3300 and 0 Ib/ft2 | o0 Deposit
R 5 q Strength Type: Mohr-Coulomb
1 = b Unit Weight: 120 Ib/ft3
- Cohesion: 0 psf
= Friction Angle: 25 degrees
i Water Surface: Piezometric Line 1
W Custom Hu value: 1
- 1
] v
8 ;
"] S
) '}‘
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IMPROVED CONDITIONS, STATIC ANALYSIS

DATE: JUNE 08 EA # 475101

_ 01-HUM-254-5.1
BY: CMG HIGHWAY 254 P.M. 5.1
CHECKEDBY:  TC HUMBOLDT COUNTY, CALIFORNIA

SLOPE STABILITY: CROSS SECTION A-A LATERAL PRESSURE
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5
gé_ i [pist| county ROUTE TOTAL PROJECT |™ No SHEETSI
853
26§ 8% s Modified from United Stotes Bureou of oT I\ Hum 254 54,10 I
5.5"5 i g; WEATHERING DESCRIPTORS Reclamotion, Engineering Geology Field Manual. Aa \\ ? Vel I 4
g B ok : ’
. &85 3 e o . Diagnostic features \9(7{"’"09
i It Descriptors Chemical weathering-Discoloration Mechanical weatheri GEOTECHNICAL PROFESSIONAL DATE
& s 5 2 i ing-Di i echanical weathering- e Cererdl ehigracter istics
?,. §'u" g; and/or oxidation Grain boundary Cond_\ tions Texture and solutioning . §
Uo1+0007 gt gg :E = disaggregation) primarily {strength, excavation, etc.)
2L R i . . T . .
- gt o [mgmonmeric | veccriprive rarm Bocy of rocx Doothnss | Jorgronitics ang sone | texsure | Sotwtioning PiE
PRt = 30~
A & ool g Exp, t1=9U-Ud
L i | gl & - = : : PLANS APPROVAL DATE RTIF
HIESE ~B s Wi Fresh No discolorotion, not No discoloration No seporotion, intoct No change. No selutioning. Egmgroﬁéngirﬂzin g%gg?lé;gg . E:EIII-{E}!GEIRG
gl St5se K i oxidized. or oxidation. (tight}. 5 : ¥ The State of California or its officers or agenis
S e =k Bs rock excavation except for shall not be responsible for the accuracy or
Ejcns i | §§ notural |y wadk or wedkly cemenied canpleteness of electronic copies of this plan sheet.
LT 53 rocks such as siltstones or shales.
H L 8 e
H 5
B b W2 Sty wehers KLEINFELDER
H i 7 Taati 5 i No visibi o 5 3 Wi Teachi A PG W Fetal i 2240 NORTHPOINT PKWY.
b= w3 Slightly weathered iscoloration or oxidation inor to complete o visible separation, reserved. inor leaching ommer rings when crystalline
¢ is limited to surface of, discoloration or intact (tight). of some soluble rocks are struck. Body of rock SANTA ROSA, CA 95407
. or short distance from, oxidation of most minerals may be not weakened. With few exceptions,
=t fractures; some feldspar surfaces. noted. 5L]Jch gf_isal*sfoﬂei or shGJlrgs,
3 crystals are dull. classified as rock excavation.
$ £ y8
- 2 C8 wa Moderotely to s!ightly
ToTTeeeT | & o
AN § TS wecthered BEDDING, FOLIATION, OR FLOW
w -3 @ . kL
% 2. = e Moderately weathered Discoloration or oxidaticn All frocture Portiol seporotion of General ly Soluble minerals ?gmzi;uggesegg* g#ngoz:e?srmk TEXTURE DESCRIPTORS
a2 § cpcl & extends from fractures surfaces are boundaries visible. preserved. may be mostly light] - % Y 4. D a3
ol B| wifr usual Iy throughout; Fe-Mg discolored or leached. ? '9* ¥ weq E”E”- epen '29 on Descriptors Thickness / Spacing
os P minerals are "rusty,” oxidized. e;ggvgi;gﬁleﬁ:;f ?”‘ﬁcggr‘fm Iy
§§ E‘gggg ﬁg:gsggr"“crysfc\s i weukhr?cks such as siltstones Massive Greater thaon 10 ft
2 SEERE or shales.
- Intensely to Very thickly (bedded,
Bk ggg L modercfe);y weathered © fol iated, or banded) 3 oLy
£ 25s .
52 § E%i w7 Intensely weathered Discoloration or oxidation All frocture Partial separation, rock Texture Leaching of EI:r‘anei?uggugT?; g;;ug: g;;?en - Thickly ¥ e BeFt
EEE = EZF throughout; oll feldspars sgrches are s ﬂ::gtﬂe; in gerplcrld olf‘afed by soluble minerals moderate o heavy manual pressure
v Eg2 8 PEL and Fe-Mg minerals are discolored or conditions granitics chemical may be complete. or by |ight hammer blow w)+hout
3 :§§ 3 sis altered to clay to some oxidized, are disaggregated. disintegro- reﬂ:}encg 45 planas oF weokagss Moderately 0.3 o 1 £
= 15,. £ ggg extent; or chemical surfaces friable. tion (hy- ol TnchFi‘enJr o Fatriine
< g SE% alteration produces in-situ dration, . e .
E a S EE] iy disaggregation, see grain argillation). ;Tgﬁwr\g;f?; ;géﬂéﬁ;g‘ SZEEI ‘Ij_ Thinly bt fo B3
H e = e .
] ga ] %’f boundary conditions. conman escovationt I
o = b o .
= AN g Vo Very intensely Very thinly 0.03 (3/8 in) to 0.1 ft
= 4 < 2 w8
~ i g LoE= weathered
S 8 = g =< - 5
= % ° §§ wo Decomposed Discolored or oxidized Complete separation Resembles a soil, partial or Can be granulcted by hond. Always i‘;gr‘n%gggidoiwg;ﬁgzg;y Less than 0.03 ft+ (3/8 in)
s ] throughout, but resistant of grain boundaries complete remnant rock common excavation. Resistont
= E minerals such as quariz {disoggregated). structure may be preserved; minerals such as quartz may be Modified from United States Bureau of
= 1 ~ may be unaltered; all leaching of .soluble minerals present as "stringers” or "dikes. Reclamation, Engineering Geology Field Manual.
g s < - feldspars ond Fe-Mg usual |y complete.
] ;E TE ° minerals are completely
gl T 8T altered to clay.
8% g% P F A ; Z - : = E 1 " ) F
L H h_g Note: This chart and its horizontal categories are more readily applied to rocks w|1r‘1 fe\dSDGr"S and mafic mmer‘aL§. Weo‘rher'lr.ag in various sed\mem‘rqr)_' rocks, porfwculnrl)f
~£ 5 &2 | imestones and poorly indurated sediments, will not always fit the cu+egories established. This chart and weathering categories may have to be modified for porticular site
2o conditions or alferation such as hydrothermal effects; however, the basic framework and similar descriptors are to be used.
28
2% i C Combination descriptors are permissible where equal distribution of both weathering characteristics are present over significant intervals or where characteristics present
3 g3 % 3§ ore "in between" the diagnostic feature. However, dual descriptors should not be used where significant, identifiable zones can be del ineoted. When given as o range, only
T H ég §§ two adjacent terms may be combined. "Decomposed tc slightly weathered,” or "moderately weothered to fresh" are not acceptable.
$ \ g g:: j\ ] i Does not include directional wegthering along shears or faults and their associated feotures. For example, a shear zone that carried weathering to great depths into a fresh
=] 25 wa+t g rock mass would not require the rock mass to be classified as weathered.
—_— ;. E § These are generalizations and should not be used as diagnostic features for weathering or excavation classification. These characteristics vary to g large extent based on
s < gegsl 'i— naturally weok materials or cementation and type of excovation.
5
a
a

Refusal

Top Hole El.
oot —— o [
5 1o 0

E"? Modified from United Stotes Bureau of
a;i: H FRACTURE DENSITY Reclomation, Engineering Geology Field Manual .
[98 4 H
EEE:& b FRACTURE DENSITY- Based on the spacing of gll naturgl fractures in an exposure or core recovery
n=er H lengths in boreholes; excludes mechonical breagks, shears. and shear zones; however, shear- ROCK HARDNESS DESCRIPTORS
w disturbed zones (fracturing outside the shear) are included. Descriptors for fracture density =
e 2 H- o w = apply to all rock exposures such as tunnel walls, dozer trenches, outcrops, or foundation cut Alphanumeric 2 . .
§E H %Q; 8 g ob slopes and inverts, os well as boreholes. Descrh!:‘rive criteria p,resenfed below are based on Dgscr‘ip‘for Descriptor Criteria @
83 5 o8B - o, = B2 borehole cores where lengths are measured along the core oxis, for other exposures the
o2z (287 gs 2 Sw criteriao Is distance meosured between froctures (size of blocks). H1 Extremely hard Core, fragment, or exposure cannot be scratched with knife or
i @S 28 22 E_ 28 5‘:_ o UNFRACTURED (FD@): No fractures. sharp pick; can only be chipped with repeated heavy hammer bDlows.
.I:Tﬂ Ll@ r«f“ﬂ ‘ VERY SLIGHTLY FRACTURED (FD1): Core recovered mostly in lengths greater than 3 ft. H2 Very hard Cannot be scratched with knife on sharp pick. Core or fragment
breaks with repeated heavy hammer blows.
SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2}#*
o =
| = = ; = < . —
N i Hard Con be scratched with knife or sharp pick with difficulty (heavy
o = s5= B g ¢ 2 SLIGHTLY FRACTURED (FD3): Core recovered mostly in lengths from 1 to 3 ft. with few scattered H3 : i
z Z ;Ei E 3 E % E lengths less tham 1 f+ or greater fhan 3 ft. pressure). Heavy hammer blow required to break specimen.
=z B8z 3 3 Fl 3 H4 Moderately hard Can be scratched with knife or sharp pick with |ight or moderate
3 § ;g g z gg g ;é MODERATELY TO SLIGHTLY FRACTURED (FD4)# pressure. Core or fragment bregks with moderate hammer blow.
E FZ @ m E %g MODERATELY FRACTURED (FD5): Core recovered mostly in 0.3 to 1.0 ft lengths with most lengths H5 Moderately soft Con be grooved Yginch deep by knife or sharp pick with moderate
=2 b T about 0.6 ft. or heavy pressure, Core or fragment breaks with |ight hammer
" 22 =g = Eg INTENSELY TO MODERATELY FRACTURED (FD6)* blow or heavy manual pressure.
Q9 3> 5s 2 iig i i i i ight
= - ] . H HG& Soft Can be grooved or gouged easily by knife or sharp pick with ligh
g E g - x Eg EE. i INTENSELY FRACTURED (FD7): Lengths average from 0.1 to 0.3 ft with scottered fragmented pressure, con be scratched with fingernail. Bregks with |ight fo
o E 2 Z 3 3333 = sg intervals. Core recovered mostly in lengths less than 0.3 ft. moderate manual pressure.
E @ @ N 2 EE VERY INTENSELY TO INTENSELY FRACTURED (FD8)* HT Very soft Can be readily indented, grocved or gouged with fingernail, or
& . ; ¥ g ‘
) P & gl VERY INTENSELY FRACTURED {FD9): Core recovered mostly os chips ond fragments with a few corved Withy aiknite. Breoks wifh [ ohf Nanunl “pressurey
4 > s = .
= E g "2 R K e e e e Any bedrock unit softer than H7, very soft, is to be described using ASTM D-2488 consistency descriptors.
= £ crEXT DR 5
a 5 < S35 258 % Combinati f frocture densiti ( ry intensely to intensely fractured r moderatel
3 £ B PR B o ations o acture densities (e.g. very ensely to ensely fractured, o erately . T . . - —
= t;, — &f to slightly fractured) are used where equal distribution of both fracture demsH'),' characteristics No-re; ﬁlfhcugh sharp pick  is '"C;U?'?d n IL‘ESE d?f:mﬂon.-_s,;_ descripfions of ability fo be
AR PR B are present over a significant interval or exposure, or where characteristics ore "in between" scratched, grooved or gouged by a knife is the preferred criteria.
:11:§ = "‘zég Vdohg e R s the descriptor definitions. Modified from United States Bureau of Reclamation, Engineering Geology Field Manual.
i 2 o
o g 2 58
=8 3| s g B 2 |3s
ol = ] S 0.8 =
- 2 8.8 .2 SR BRIDGE NO.
v 5 2 =2 PREPARED FOR THE
=l g 5 T 8% g a8 DRAWN BY KLE INFELDER STORM DAMAGE LOCAT lON A
» £ 9¢8S 22 A. Sanchez L L X i e
g £ P ” =~ || DESIGN OVERSIGHT FIELD [NVESTIGATION BY: STATE OF CALIFORNIA PROJECT ENGINEER TR 4
5 :|zsEz|ze%%g g :
L - 5’%’:.—3..3_ S wmem mR g| EHECKED By Rich oATE: August 2007 DEPARTMENT OF TRANSPORTATION 5.10 LOG OF TEST BORINGS 1 OF 6 <
* Sch oFF pAte J. Richmond, C.E.G =
————— =
I X I REVISION DATES (PRELIMINARY STAGE ONLY) SHEET OF
OSF GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. 2/25/05) ORIGINAL SCALE IN INCHES [ [ [ [ cu 01 DISREGARD PRINTS BEARING ]
FOR REDUCED PLANS TES ——a= | 115 ¥ X X e
5 ; 2 4 EA 475101 EARLIER REVISION DA y«ﬂ 6-20-08 | | | | | I B
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: E
£ &3 IST| "COUNTY ROUTE TOTAL PROJECT | No |SHEETS
g - =g
o Oh| Hum | 254 5.10
i8 22 i
eI W WopAl |13 0®
* ’EEE :;‘ 8 GEOTECHNICAL PROFESSIONAL |DATE
o Zwl B}
o _E
- 135 %g f
w T bE 2.
LI |2 il Iy PLANS APPROVAL DATE CERTIF1ED
8 oz5t 2 oe R
g Sehge 3 3 The State of California or its officers or ogents ENGINEER|NG
= Begic " 85 shal I not be responsible for the accurocy or
:§f§2: i '§§ completeness of electronic copies of this plon sheef.
325858 <
=S§.;.,§ !S e e ————
et LE R' 07- 001 R-07-002 R'O?' 0_Q_3 : KLEINFELDER
g Ty Rl = 2240 NORTHPOINT PKWY,
- & ) § : e § SANTA ROSA, CA 95407
: 10 1M |45 o 4.5" 12 4,5" !
28 2 - »
5 L3 o = —
i &
———— nha| @ g - 3 e
UO140301 ==lc = : —
- 3 g e - -
z 8y o ot : ~__ |a.s" _
5§ = & : <t — 11— - R
gloE| g '
A1 - R-07-004 o
2d E""EE
fx gy 4 B
£ 23
st
[P I 1
2 i
v 51148 g3l
= O-ERTE
Ig H S52 s 95
. 2| £ 3t
= % Ity
| P&
Z 2
. : © g8 PLAN
& E ! ilan
2 3 3 1"=20
& § i wi| € £
w TEE27% g =
= va-ecf 3 £ &
ehsfzs Lo
B Ty
Lé%éii ih: 22 ROCK QUALITY DESIGNATION (ROD) & PERCENT RECOVERY (REC) LOGGING
83
g B ( Length of
\ i is !\ . sound core =4 inches
1= PR Ly 2 k=0 ROD — pieces
2 R £23 B Total core run length
BAZ 7 ok I
=g 888y &
; “:E“u’ % h?ghly weathered 10+ 7.5 + B o
2 (g does not meet ROD = —— =~ = x 100%
of lp . soundness requirement 48 Top Hole El.
#lEac o 9 =] IN-SITU, LAB & FIELD
g5y & 3 ROD = 53% (fair) TEST DESIGNATIONS
wf 2
el 3 L=0 - Notes:
EEES = Centerline pieces = p . . (AL, ATTERBERG LIMITS
w <4" and highly o Begin drilled interval . . " PP B3
CE W £ weathered g 1. Samples were faken using a California and modified N wRiaE G =
Wz Bl g ¢ of & REC=100% California split-barrel sampler with an inside diameter (1.D.) &
e =% & 2 s & oo - g o ROD=507 of 2.5 in. and 2 in. and an outside diameter (0.D.) of 3 in. SR CONSBETRTION .
Si e D 3 o - End drilled interval — and 2.5 in. respectively. I
S e B I og I z Begin drilled inferval ‘cu) CONSOLIDATED =
- — 2 REC=80% . : : : eyl =
o el IR e e 1 gy OO e o o, ot i i 50, o ) :
- nd drilled inferval . ) =
v - = Begin drilled interval . . e w
q o E2 gy oo 3 LIS § 2 REC=8B% 3. Blowcounts noted for boring are field blowcounts and have MD) MAX. DRY DENSITY =
2 ZEEE Z £ z - ROD=0% not been corrected. = i
oz S8F 23 % 8 Lo = End drilled interval PL) POINT LOAD
X 33E:Z £ BBE g2 S Boring Date 4. Samples were taken using a SPT split-barrel sampler with :
£ FEBIMNE B MEsFGTEE 1 an inside diameter (I.D.) of 1.4 in. and an outside PP) POCKET PENETROMETER
i ' =7 break caused diameter (0.D.) of 2 in o
o B 5 s S ROD mn > A)
A Eg S8 = gﬁ by drilling x X g (ROCK QUALITY DESCRIPTION OF . . S SLEVE ANALYS(S
5 sl aa g v § process ——eo i DESIGNATION) ROCK QUALITY 5. Core samples were faken using an HQ core sampler with a W) ToRvaNE s
2 £ g 5 z BEEEE £x s r 2.5 in. inside diameter (l.D.) and 3.7 in. outside diameter S <
o = S b o hEEh g BE L 0 - 25% VERY POOR (0.D.) core barrel e, UNCONF INED g
L) x x - o
L R N EY P e . ue
& & B |- ot ——¢ P e ‘ ) 2= CONPRESSION ﬁ
= = b | - S - SRR R 6. Blowcounts 50/4 means 50 blows per 4 in., penetration. ) ﬂ:ﬁ?ﬁﬂté%;ﬁxm o
= 2 H £ S5 = = g
S = = ] = s 2 N overy = = . . — =
g s|l o [soezielER ‘ | i 75 - 90% GooD 7. Horizontal Borings were started approximately 5.5 to 6.0 ft. VS) VANE SHEAR 3
3 & = bici2ifes - 90 - 100% EXCELLENT above existing pavement grade and inclined downward at o =
[ T £ approximately a 10 degree angle. WC) MOISTURE CONTENT o
RS N R kL After Deere & Deere, 1989 - e
=) el ¥ Lag e =]
=3 B[ ==" il 7
3| 8 Z 58
=8 5] & § E 3 B
ol 2 g a g £cs ja
s 2 2 S eE o2 Ex BRIDGE NO. ul
E ° g Egg § g Eg DRAWN BY K, SordhEg KLE INFELDER PREPARED FOR THE X X I STORM DAMAGE LOCAT ION I‘é’
g £ S JJoESEN oyERsIcHY : AT LA S e TLRE STATE OF CALIFORNIA PROJECT ENGINEER POST WILE h
8 5lpzfz|z2%%g g G AHGUST U I
8l §lszlg[zziie |H cneckeo oY | . PATE: August 2007 DEPARTMENT OF TRANSPORTATION 5.10 LOG OF TEST BORINGS 2 OF 6 L
= Soh OFF DATE J. Richmond, C.E.G E
=
OSF GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH) (REV. 2/25/05) ORIGINAL SCALE [N INCHES ! | ! | k | CuU 01 SR BRI BN TG REVISION DATES (PRELIMINARY STAGE ONLY) N steet o I&
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GROUP SYMBOLS AND NAMES FIELD AND LABORATORY TESTS

Graphic / Symbol Group Names Graphic / Symbol Group Names o
el 3 E ke il — G Consolidation (ASTM D 2435-04)
Ol . Lean
0| gy Vel e SRAYE . Lean CLAY with SAND CL Collapse Potential (ASTM D 5333-03)
@, Well-graded GRAVEL with SAND Lean CLAY with GRAVEL : i
- et CL. | ‘SANDY loan GLAY CP Compaction Curve (CTM 216 - 06)
o2 5 ad Poarly graded GRAVEL SANDY lean CLAY with GRAVEL CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
co0gq GP ) GRAVELLY lean CLAY CTM 417 - 06; CTM 422 - 06)
on e B SHAVELE ean GUwity 5D CU Consolidated Undrained Triaxial (ASTM D 4767-02)
SILTY CLAY
G cija| YR GRAVEL MISLT SILTY CLAY with SAND DS Direct Shear (ASTM D 3080-04)
Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL El  Expansion Index (ASTM D 4829-03)
CL-ML | SANDY SILTY CLAY
" Well-graded GRAVEL with CLAY (or SILTY CLAY) é SANDY SILTY CLAY with GRAVEL M  Moisture Content (ASTM D 2216-05)
GW-GC ) GRAVELLY SILTY CLAY
Well-graded GRAVEL with CLAY and SAND i <
b O 8 1 (or SITY CLAY and SAND) © 94 GRAVELLY SILTY CLAY with SAND OC Organic Content (ASTM D 2974-07)
, = i
%g a4 Poarly graded GRAVEL with SILT SLT P ‘Pemsability (CTM 220 -05)
g plq GP-GM ) SLANT, GehilY PA Particle Size Analysis (ASTM D 422-63 [2002])
o d ¢ Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL
G - ML | SANDYSILT Pl Liquid Limit, Plastic Limit, Plasticity Index
Lo {o Poarl{ _?radsd GRAVEL with CLAY SANDY SILT with GRAVEL (AASHTO T 89-02, AASHTO T 90-00)
D%ﬂ:: GP-GC i‘?orosrll vmg;\ QRAVEL with CLAY and SAND QRAVELLY.SILY PL PointLoad Index (ASTM D 5731-05
9,954 {or ST CLAY and SAND) GRAVELLY SILT with SAND oint Load Index ( -05)
LB b SILTY GRAVEL - ORGANIC lean CLAY LAk SRR HE
gq GMm s LT PP Pocket Penetrometer
i SILTY GRAVEL with SAND ORGANIC lean CLAY with GRAVEL
< OL | SANDY ORGANIC lean CLAY R R-Value (CTM 301 - 00)
CLAYEY GRAVEL SANDY ORGANIC lean CLAY with GRAVEL -
ac 7 GRAVELLY ORGANIC lean CLAY SE Sand Equivalent (CTM 217 - 99)
02‘:‘ CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND SG Specific Gravity (AASHTO T 100-06)
;;%’ 9 SILTY. CLAYEY GRAVEL ORGANIC SILT SL Shrinkage Limit (ASTM D 427-04)
= /a GC-GM ORGANIC SILT with SAND )
1 /f?c SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL SW Swell Potential (ASTM D 4546-03)
Wl OL | SANDY ORGANIC SILT
4 Well-graded SAND SANDY ORGANIC SILT with GRAVEL TS EgokoL Tahvang
b1, 5| SW ) GRAVELLY ORGANIC SILT UC Unconfined Compression - Soil (ASTM D 2166-06)
T Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Unconfined Compression - Rock (ASTM D 2938-95)
Poorly graded SAND FalCLAY UU  Unconsolidated Undrained Triaxial
SP Fat CLAY with SAND (ASTM D 2550.03}
Poorly graded SAND with GRAVEL Fat CLAY with GRAVEL o
CH SANDY fat LAY UW Unit Welght (ASTM D 476?-04)
: Waell-graded SAND with SILT SANDY fat CLAY with GRAVEL 2
2 [[1] swesm , GRAVELLY 2t CLAY VS Vane Shear (AASHTO T 223-96 [2004])
z Well-graded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND
4 /“/ Well-graded SAND with CLAY {or SILTY CLAY) E:a:“’ 3:'[1 A—
2|7 | SW-SC . lastic
. Well-graded SAND with CLAY and GRAVEL . AMPLER GRAPHIC SYMBOLS
- 1A {or SLTY CLAY and GRAVEL) Elastic SILT with GRAVEL S G
il MH | SANDY elastic SILT
2% B Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL
-] SP-SM GRAVELLY elastic SILT i
; Poorly graded SAND wih SILT and GRAVEL A b o D Standard Penetration Test (SPT)
-V Poorly graded SAND with GLAY (or SILTY CLAY) / ORGANIC fal CLAY
1 sp-sc ) ORGANIC fal CLAY with SAND
e o ey, o GRAVEL ORGANIC fat GLAY wilh GRAVEL Standard California Sampler
OH | SANDY ORGANIC fal CLAY
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL
SM ) GRAVELLY ORGANIC fal CLAY
S AAND Wb SHAVE. % GRAYELLY ORGANIETRlGEATWER SAND Modified California Sampler
Barein ORGANIC elastc SILT
sC ORGANIC elastic SILT with SAND
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
# OH | SANDY elastic ELASTIC SILT Shelby Tube Piston Sampler
£ SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
‘] sc-sm ) GRAVELLY ORGANIC elastic SILT
1674 SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND
-‘HJ'HL‘ e ORGANIC SOIL NX Rock Core u‘ HQ Rock Core
= pT | PEAT Vg ) ORGANIC SOIL with SAND
sl 8 s /j ORGANIC SOIL with GRAVEL
v f—jf—/ OLIOH | SANDY ORGANIC SOIL
COBBLES = SANDY ORGANIC SOIL with GRAVEL
5 O i and TR _//_-fj i dc A Bulk Sample Other (see remarks)
a i BOULDERS s ﬁ GRAVELLY ORGANIC SOIL with SAND

DRILLING METHOD SYMBOLS WATER LEVEL SYMBOLS

IE Auger Drilling E Rotary Drilling

Y First Water Level Reading (during drilling)

Dynamic Cone f i i X
omand Driven g Diamond Core Y Static Water Level Reading (short-term)

X

¥ Static Water Level Reading (long-term)
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CONSISTENCY OF COHESIVE SOILS
Unconfined Compressive | Pocket i o
Descriptor Strength (tsf) P v Penetrometer (tsf) | Torvane (isf) | Field Approximation
Very Soft <0.25 <0.25 <0.12 Easily penetrated several inches by fist
Soft 0.25 - 0.50 0.25 - 0.50 0.12-0.25 Easily penetrated several inches by thumb
Medium Stiff 0.50-1.0 050-1.0 0.25 - 0.50 Can be penetrated several inches by thumb
with moderate effort
Stiff 1.0-2.0 1.0-2.0 0.50-1.0 Readily indented by thumb but penetrated
only with great effort
Very Stiff 2.0-4.0 2.0-4.0 1.0-20 Readily indented by thumbnail
Hard >4.0 >4.0 > 2.0 Indented by thumbnail with difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT N, - Value (blows / foot) Descriptor Criteria
Very Loose 0-4 Dry Absence of moisture, dusty, dry to the touch
Loose 5-10
Wi Diafiss 11-30 Moist Damp but no visible water
Dense 31-50 Wet Visible free water, usually soil is below
Very Dense > 50 Lol
PERCENT OR PROPORTION OF SOILS SOIL PARTICLE SIZE
Descriptor Criteria Descriptor Size
Trace Particles are present but estimated Boulder > 12 Inches
to be less than 5% Caobble 3 to 12 inches
Few 5to0 10% ciai) Coarse 3/4 inch to 3 inches
. - Fine No. 4 Sieve to 3/4 inch
Liva Haita 25% Coarse No. 10 Sieve to No. 4 Sieve
Some 30 to 45% Sand Medium No. 40 Sieve to No. 10 Sieve
Mostly 50 to 100% Fine No. 200 Sieve to No. 40 Sieve
Silt and Clay Passing No. 200 Sieve
PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier than the plastic limit.
High It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.
CEMENTATION NOTE: This legend sheet provides descriptors and
= e associated criteria for required soil description components
Descriptor Criteria only. Refer to Caltrans Soil and Rock Logging, Classification,
Weak Crumbles or breaks with handling or and Presentation Manual (July 2007), Section 2, for tables of
little finger pressure. additional soil description components and discussion of soil
. ) description and identification.
Moderate Crumbles or breaks with considerable
finger pressure.
Strong Will not crumble or break with finger
pressure.
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ROCK GRAPHIC SYMBOLS BEDDING SPACING
S Descriptor Thickness or Spacing
IGNEOUS ROCK Massive ~10ft
Very thickly bedded 3to 10ft
E SEDIMENTARY ROCK Thickly bedded 1to 3
Moderately bedded 3-5/8 inches to 1 ft
Thinly bedded 1-1/4 to 3-5/8 inches
i> ] METAMORPHIC ROCK Very thinly bedded 3/8 inch to 1-1/4 inches
Laminated < 3/8 inch

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic Features
Chemical Weathering-Discoloration-Oxidation Mﬁ.‘iﬂac';'rigﬁl \é\’g&t‘l'ldt’-:‘ ing|  Texture and Solutioning

Descriptor Body of Rock Fracture Surfaces Conditions b Texture Solutioning General Characteristics

Fresh No discoloration, not oxidized | No discoloration |No separation, intact No change |No solutioning |Hammer rings when crystalline

or oxidation (tight) rocks are struck.

Slightly Discoloration or oxidation is | Minor to complete | No visible separation, Preserved Minor leachin Hammer rings when crystalline

Weathered |limited to surface of, or short |discoloration or |intact (tight) of some soluble |rocks are struck. Body of rock
distance from, fractures; oxidation of most minerals may be [not weakened.
gonl'lne feldspar crystals are  |surfaces noted

u

Moderately |Discoloration or oxidation All fracture Partial separation of Generally Soluble minerals |Hammer does not ring when

Weathered |extends from fractures surfaces are boundaries visible preserved may be mostly  [rock is struck. Body of rock is
usually throughout; Fe-Mg discolored or leached slightly weakened.
minerals are rusg" feldspar |oxidized
crystals are “cloudy’

Intensely Discoloration or oxidation Al fracture Partial separation, rock |Altered by Leaching of Dull sound when struck with

Weathered |throughout; all feldspars and |surfaces are is friable; in semi-arid chemical”  |soluble minerals |hammer; usually can be broken
Fe-Mg minerals are altered to|discolored or conditions, granitics are |disintegration [may be complete |with moderate to heavy manual
clay to some extent; or oxidized; surfaces |disaggregated such as via Eressu;e or by light hammer
chemical alteration produces |are friable hydration or low without reference to
in situ disaggregation (refer argillation planes of weakness such as
to grain boundary conditions) incipient or hairline fractures or

veinlets. Rock is significantly
weakened.

Decomposed| Discolored of oxidized Complete separation of |Resembles a soil; partial or Can be granulated by hand.
throughout, but resistant rain boundaries complete remnant rock Resistant minerals such as
minerals such as quartz may ?dlsaggregated) structure may be preserved; quartz may be present as
be unaltered; all f&dspars leaching of soluble minerals “stringers” or “dikes".
and Fe-Mg minerals are usually complete
completely altered to clay

Note: Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is present
over significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used
where significant identifiable zones can be delineated. Only two adjacent descriptors shall be combined. "Very intensely weathered" is the combination
descriptor for "decomposed to intensely weathered".

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS
3 Uniaxial . .
Descriptor Compressive Strength (psi) Descriptor Criteria
Extremely Strong > 30,000 Extremely Hard Sﬁ‘ecimen.cannot be scratched with pocket knife or sharp pick; can only be
& chipped with repeated heavy hammer blows
Very Strong 14,500 - 30,000 Very hard Specimen cannot be scratched with pocket knife or sharp pick; breaks with
Strong 7,000 - 14,500 repegted heavy hammer blow§ ) o
X Hard Specimen can be scratched with pocket knife or sharp pick with heavy
Medium Strong 3,500 - 7,000 pressure; heavy hammer blows required to break specimen
. Moderatel Specimen can be scratched with pocket knife or sharp pick with light or

Weak 700-9,500 Hard < rn%ederale pressure; breaks with rﬁgderaie hammer b ouEfs ¢

Very Weak 150 - 700 Moderately Specimen can be grooved 1/6 in. with pocket knife or sharp pick with moderate

Extremely Weak <150 Soft or heavy pressure; breaks with light hammer blow or heavy hand pressure
Soft Specimen can be grooved or gouged with pocket knife or sharp pick with light

pressure, breaks with light to moderate hand pressure
Very Soft Specimen can be readily indented, grooved. or gouged with fingernail, or
CORE RECOVERY CALCULATION (%) L et wilh pocket knile)g Breake with light handgpregsua'e 9
z Length of the recovered core pieces (in.) x 100 FRACTURE DENSITY
Total length of core run (in.) . —
Descriptor Criteria
Unfractured No fractures
= Very Slightly Fractured Lengths greater 3 ft
RA0 CALGULATION (%) Slightly Fractured Lengths from 1 to 3 ft, few lengths outside that range
> - ; i Moderately Fractured Lengths mostly in range of 4 in. to 1 ft, with most lengths about 8 in.
Length of intact core plece.s >4in. % 100 Intensely Fractured Lengths average from 1 in. to 4 in. with scattered fragmented
Total length of core run (in.) intervals with lengths less than 4 in.

Very Intensely Fractured | Mostly chips and fragments with few scattered short core lengths
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CALTRANS BORING RECORD 052007 HUM 254 PM 5,10.GPJ CT SACTO 053107.GDT 6/26/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
P. Holland 8-15-07 8-15-07 R-07-001
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Woodward Sta~ Offset ~12L 11+18 350 + ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B57 4.5 in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement Grout READINGS 75.0 ft
— =1
£ S| ©| . |x E |&
z BE S 22l | 12|% |3k
o | g S2 el |82 |8 |5B
Z | T =8 DESCRIPTION 2ol 8|8 5|Eled = |3 |2p Remarks
= = |22 B B » w|z| =35 35 —- o 9
W | % |E8 EEl 5 |2/8/81>% 8= |5z
[t (=} §
o | o |=d b o bl 25568 6L |58
ASPHALT and AGGREGATE BASE multiple layers. —
1 —
H
- =
3 =
4 =
= HE 82 =
10 =
L2 50/5 -
E 7] CLAYEY SAND with GRAVEL (SC); loose to medium Circulation loss from 7 to 9 ft. -
; dense;l_:yeliow brown; moist; little fine to coarse, angular ]
8 #1 GRAVEL; some SAND; about 34% some fines; ﬁ_ravel -
7., composed of sandstone and shale fragments [FILL]. —
0 = H
e 2] 4 [12]83 -
o 4 =
=2 8 =
12 14 1121 E
13 =40 =
14 =4 =
=2 =
.-/ Becomes loose. 3| 3 9 | 67 —
e 4 -
16 = 5 =
e -200 = 34% =
17 = -
18 =7 =
19 =177 =
/7] Becomes medium dense. 4| 7 |[15]|67 —
4 7 -
21 8 E
S 5| 3 [16]78 12| 124 =
22 f_’-‘ CLAYEY GRAVEL (GC); medium dense; dark brown; 9 ™
221 moist; some GRAVEL; some SAND; some fines; - =
03 [=o’o.g dominantly meta-shale derived; [LANDSLIDE —
945 DEPOSIT]. —
A =
(continued)
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-001
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Geotechnical Servi 01 Humboldt| 254 5.1 01-475101
BRISETHIER) sRNICRS PROJECT OR BRIDGE NAME ]
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.10
BRIDGE NUMBER PREPAR_ED.BY DATE SHEET
. C. Goitein 8-29-07 | 1 of 3
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£ &l 5 -
= B : = = =
z |- g ‘§ sl8lE 3 |2 |8
= = =] ] = | | (7] =
B | 2 n DESCRIPTION RS E%% z (218 Remarks
= E [=£ el @ |(¢|3| 5|2 o g
3L |E8 £t 233182825 355
uw | 0|36 ol o |@olc|ElEdol Gl |5
> E65¥] CLAYEY GRAVEL (GC) (continued). 6| 4 |13 =
— 5 —
26 :% 8 =
=% —
o7 % T ? 16 12| 126 =
=i 9 =
28 /,é =
29 E;;‘Z?; =
= gyﬁ =
=Y 8| 5 |14 =
= 6 -
31 H 97 8 —
% o=
=) 9| 5 |37 11| 127 UU=0.3 =
= — ﬁ Approximate base of active landslide. 5 —
a3 i METAMORPHIC ROCK (Meta-Sandstone), moderate 32 =
:% brown, intensely weathered, soft, intensely fractured, Circulation lost =
= /Ir_ some hard zones; chaotic structure. =
34 ="/ -
:% E
a5 = Al -
=gy 10| 36 |72 =
= L 38 —
36 :% 34 =
- 136 [UU=0.2 H
1] 10 |20]72 =
9 —
11 E
J METAMORPHIC ROCK (Meta-Sandstone), massively =
bedded, medium bluish gray, slightly weathered to —
fresh, moderately hard, moderately fractured, joint, -
dipping 30 to 20°, no mineralization; JRC 10. -
Joint, dipping 50 to 40°, shear approximately 1/16 in.; =
white calcite mineralization; JRC 6; from 43 fo 55 ft. \12A 500 [ ) 0 =
(7] 100| 44 Advanced HW outercasing to 47 ft. E
Switched to HQ # 8 impreg diamond [
bit =
c2 100 17 =
(continued)
2 REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-001
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eolRilioa) weIvIves PROJECT OR BRIDGE NAME ]
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.10
BRIDGE NUMBER PREPARED BY DATE SHEET
C. Goitein 8-29-07 | 2 of 3
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=) 5 E & |8 = =S
o = = [=)] ko) Rl
g E § g © LE §_Q, = g g _8 =]
= &= = — & o FT
E|X|s8 DESCRIPTION | &2 B ez |3 =8 Remarks
o | & |88 B2l 2 238924 5 |5
e 'S 53 =
o | o |25 ddl 2 3 28358 G858
SUH S J Joint, dipping 60°, shear approximately 1/16 in.; white Cc3 100| 25 —
:% calcite ranr.leralization; JRCp 6; @ 55 ft. H
56 ==7_| METAMORPHIC ROCK (Meta-Sandstone) (continued). =
57 = =
/ METAMORPHIC ROCK (Meta-Sandstone), massively C4 100| 83 Continued circulation loss —
bedded, medium bluish gra){, fresh, moderately hard, —
moderately fractured, partially healed. =
[ Jaint, dipping 70°, thin calcite coating; JRC 15. -
Joint, dipping 85°, stepped; JRC 16. g
/| Bedding joint, dipping 20°, thin meta-shale interbed. Cs 100| 80 =
Joint, dipping 10°, smooth. =
Joint, dipping 30°. =
Horizontal; 1.5 in. stiff clay infill =
C6 100 —
Dipping 45°, 1 in. thick interbeds; calcite mineralization =
along meta-shale interbed; 0.25 in. oval shaped =
meta-shale rip-up clasts. =
75 HLL =
- Bottom of Borehole at 75.0 ft. -
76 4 =
77 H é
78 é
79 = é
80 H -
81 = é
a2 é
83 = é
84 = ;
) REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-001
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
osteahinics] Sam 01 Humboldt | 254 5.1 01-475101
apibciinienl weivicos PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North | Storm Damage Location: Highway 254 P.M. 5.10
BRIDGE NUMBER PREPARED BY DATE SHEET
C. Goitein 8-29-07 | 3 of 3
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LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
C. Goitein/J. WalkeB-23-07 8-28-07 R-07-002
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Caltrans Sta ~ Offset ~7L 11+86 350 +- ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B47 4.5in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE . HAMMER EFFICIENCY, ERi
Modified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Slope Inclonometer Installed READINGS 100.0 ft
— | »
= S 2 : |5 2 =
z el S |28 218 [Be
S | g 921515 5 o828 | |53
g = DESCRIPTION Sc| && E, Rledz |8 |28 Remarks
5 He
| g € £|2/8/3222¢] E= |55
|5 Aol 5 Bl 22358 68|58
ASPHALT. =
1 =
2 1] 44 [82]83 Begin Punch Core @ 2 ft. —]
2 47 —
4 3| 35 E
4 =0.dY% Poorly graded GRAVEL with CLAY and SAND -
:‘Z?,(g (GP-(gg); very dense; olive gray; dry; mostly fine, 1 =
= angular GRAVEL; some fine to coarse SAND; little fines =
=TT \[FILL]. /] =
=7+n SILTY SAND (SM); medium dense; dark brown; dry; Il =
& fine to medium SAND [FILL]. ] = 50/3.5 44 —
CLAYEY SAND with GRAVEL (SC); medium dense; S =
T olive gray; moist; little fine to coarse GRAVEL; fine to =
oarse SAND [FILL]. G2 Punch IR
unch core refusal, use arll nea ]
8 ABPHALT: from 7.5 to 11 ft., fluid loss @ 9 ft. E
=y ¥ PEo@ graded GRAVEL with SAND medium dense; =
o0 mixed with brown gravelly soil; old yellow roadway —
10 20 centerline in asphalt debris, asphaltic [FILL]. =i
o"QBo —
11 0504 - r i -
a0 10 (12|75 fluid loss, no circulation -
Q Qg —
ng% d E
So) ]
i cag% c3 —
14 ERE4 =
SY-Te) =i
0 Ug -
5 —— — — - ———— — — — — -
ASPHALT. =
16 50/5.5 Punch care refusal, use drill head E
from 16 to 21 ft. H
17 =
SLIDE PLANE at 17.4 ft. from slope inclinometer profile =
18 FHSO02. =
19 E
20 —
1 8,7 /I SANDY lean CLAY (CL): siif: dark brown; moist. few ] 2 | 7 | 21|40 Pl =
— GRAVEL, fine to coarse SAND; some meta-sandstone 7 ]
22 = fragments; [LANDSLIDE DEPOSIT]. 14 ™
= ca =
24 = =
- (continued)
, REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Contackinical Sait 01 Humboldt| 254 5.1 01-475101
aalenIGa, Sericen PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.10
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-5-07 1of 4
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= 5 & =
== S 9| & |9 .~ = e
5 |e §5 e 28 | J¢8 |2 B8
E | Z .8 DESCRIPTION HZ2 8 B Elellz |& |28 Remarks
a & ‘;_)'E. - aal ¢ | ezl S 5|5 - 2|9
4ol u |ze EE 8 5|3 52e2%8 2558
T =1 10 no @ Do ESol nld |58
& = SANDY lean CLAY (CL) (continued). 40 =
- = 8 [22]8 =
- | 11 ]
= 5| 1 13| 125 -
28 H 76 -
29 - CLAYEY SAND with GRAVEL (SC-SM); mediom =
. — / CS!%?\?S; moderate ogive tnfown",1 rrlloist; fine to coarse —
=i ; some angular meta-shale and meta-sandstone ; —
- / fragments; [LAN%SLIDE DEPOSIT]. e 50/6 Punch core refusal, use drill head =
=7 from 30 to 31 ft. —
31 = 6| 15 3940 11118 =
=t P 20 =
32 =il 19 =
=il 8 =
34 5 ) c7 3 =
= ? 128 200=12% —
3s =HI[{/1 —
=illias =
=il o 7 [ 506 95|38 | 10 -
57 —{i > +] METAMORPHIC ROCK (Meta-Sandstone Laridslide End driling for day, Resume drilling =]
H: Y/~ Block), thinly bedded, medium bluish gray, moderately cs8 8-27-07 -
—~="_| weathered, moderately hard, moderately fractured, Switch to HQ # 8 impreg diamond bit [
38 = 17 7| calcite veining, [LANDSLIDE DEPOSIT]. @ 36 ft. —
A =
= A —~
=7 =
=7 (o) 45 12 =
41 :% . E
—J/~! - Joint, dipping 60°, smooth; calcite. -
=T =
=0V .
= E
SLIDE PLANE at 46 ft. from slope inclinometer profile 1 2 E
FHS02. 1 ]
1 possible rounded gravel infill from =
1 METAMORPHIC ROCK (Meta-Sandstone), thinly caving after rod removal -]
bedded, medium bluish gray, moderately weathered, c10 =
moderately hard, moderately fractured, calcite veining. -
Joint, dipping 60°, smooth. ;
Bedding joint, dipping 20°. C11 90 | 17 E
{ Fracture zone, from 51 to 53 ft. drilling tightened up E
| METAMORPHIC ROCK (Meta-Sandstone), thickly =
7 bedded, medium bluish gray, moderately weathered, ]
g},oderately hard, intensely fractured, joint, dipping 60 to -
Joint, dipping 40°, from 54 10 60 ff, =
(continued)
: REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. GOUNTY ROUTE POSTMILE EA
Geotachrics] Set 01 Humboldt | 254 5.1 01-475101
Seieelillieg] Sniaeos PROJECT OR BRIDGE NAME
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Geotechnical Services
Office of Geotechnical Design - North

— El
z | SE S S8 g |2 |8
A = (=} = ol e = | = o =1
= T |58 DESCRIPTION E| < B|& ga, Eledz |3 %é’ Remarks
5| g |28 HEIHHEE AL
o | oS5 BB @ o & &=358 58|58
"2} > ./ METAMORPHIC ROCK (Meta-Sandstone) (continued). [|[[C12 80 | 67 =
i —
56 E% =
i 2! —
:% —
=" -
= C13 93 |17 =
88 =1 =
:% H
59 =1 /77 -
A -
-1 - 3
80 =< METAMORPHIC ROCK (Meta-Conglomerate), thinly | [c14 95 | 87 replace core bit =
17 /77| bedded, medium bluish gray, moderately to shghtly —
61 = / weathered, moderately hard, joint, clast types: red chert, -
=1 /7] quartzite, meta-volcanics, phyllite. =
= —
et N —— o — . — o — o —— — — — — —_—— — —— s
82 B, S METAMORPHIC ROCK (Meta-Sandstone), =
=] % medium-grained, medium bluish gray, moderately to -
63 = /Ir- slightly weathered, moderately hard, joint, dipping 60°. —
= -
64 _ =
w2l = —
"L =
= /| Massively bedded, joint, dipping 60 to 0°, from 661095 || [[C15 93|90 =
=07 =
< =
67 = - =
| > +/| Dipping 70°, calcite veining; from 66 to 95 ft. ]
2! —]
68 =7 —
171 —
% =
= 4 Occasional soft sediment deformation. -
o -
ik —
=7 /< Ci6 93|33 -
-= 7 Brecciated meta-shale bed from 70.5 to 70.8 ft. H
S =
= =
(! chatter, core barrel stuck, cobble -
B/ C17 100| 0 =
73 =i_ x 5 —
717 Becomes fine-grained. =
W2 -
18 :’ Fracture zone, from 74 to 74.5 ft. =
FeiE -
=7 < Intensely fractured, medium-grained. c18 80 | 47 =
76 H L =
A E
) s =
77 T =
| > /| Moderately fractured. —
fa =
78 = ]
171 —
\ 7 -
79 Z -
-1 ~{ Fracture zone, from 78.5 to 79 ft. =
Y, -
=N ci9 9| 33 =
81 is) 7 —
: =
T 1
__1 - —
=i =
¢ e —
= C20 92|75 =
84 = _ =
~! 7 Intensely fractured, @ 84 ft. broken chuck, fixed chuck and H
= = resume drilling -
: (continued)
; REPORT TITLE HOLE ID
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Geotechnical Services
Office of Geotechnical Design - North

= 5l 5 =
= B2l il - £t £
z | SE| 5 |S|8 g2 [Bg
4 = (=] ey =0 I ) 3 o] =
= =2 i o = Q| D
'g— T EE DESCRIPTION Z} B cg.)_ ag)_ ga; g g:é'é' & %D HETaiS
d | 4|28 HEHHE R
O | 0|36 _ A8 @ |m|ld|zEd6ae 52|58
=7 =1 > ] METAMORPHIC ROCK (Meta-Sandstone) (continued). [[C21 100{ 0 =
e U —
&6 =1 > +J METAMORPHIC ROCK (Meta-Shale), laminated, black, =
/74 moderateiweathered, moderatelg hard, moderately —
87 =="—nfractured, bedding joint, dipping 60°. 7 —
:jll’ METAMORPHIC ROCK (Meta-Sandstone), fine-grained Coo 100/ 63 H
88 = % to medium-grained, medium bluish gray, moderately to =
17177 slightly weathered, moderately hard. -
80 B2 =
=3y =
= =
= = =
b 1 7 H
o :I‘/ Pyrite trace from 91 to 95 ft. ]
=8 —
92 ‘:,‘ et =
=1 -
03 E% B
—1 ~ —j
94 :% =
=l =
A =
95 =1 . _ - -
== Joint, dipping 60°. C24 93 | 63 =
= Bedding joint, dipping 90 to 60°. =
97 .- —
98 lIC25 100| 756 g
99 H 228 C26 0 g
100:/‘t7’] =
- Bottom of Borehole at 100.0 ft. =
- — Slope Inclonometer Installed to 99 ft. =]
1024 =
103 g
1044 —
105= =
106 =] =
107 = -
108 =
109 =
110 =
11 -
112 = -
113 é
14— é
11 5= =
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
01 Humboldt| 254 01-475101

PROJECT OR BRIDGE NAME
Storm Damage Location: Highway 254 P.M. 5.10

BRIDGE NUMBER

PREPARED BY
C. Goitein

DATE SHEET
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LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (LatLong or North/East and Datum) HOLE ID
P. Holland 8-16-07 8-16-07 R-07-003
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Woodward Sta ~ Offset ~7L 12+36 350 +- ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B57 4.5 in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING ~ AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement Grout READINGS 80.0 ft
=) g 5 —
= S ol € (9|~ 5 | € o
5 | 2 gl El e |£1E a2 s £15
o £ ! il o |3 8 g
E | = DESCRIPTION ;; 5| & |8 g Eledz |3 |28 Remarks
0| g BB £ 2|8 qB3g] 5|55
= S © @ o Ol o |Clog e &% |E|H
w OE _ _ won| @D |D|lac|x|Edol ve |ald
ALTERNATING LAYERS OF ASPHALT AND =
i AGGREGATE BASE. ]
2 Advanced HWT Casing to 32 ft. =
3 -
N =
2 1] 18 -200=0% =
28 -
6 50/5 =
7 =
8 =
9 -
10 2 & =
20 =
LY 5014 -
12 —
L — SILTY GRAVEL (GM); loose; brown; moist; mosti =
a5 angular GRAVEL; about 25% SAND; about 25% fines -
14 = b1 [FILL]. =
= 3] 3 |5 -
= 3 ]
16 5 2 =
174 =
18 = =
19 4 =
0 :k" CLAYEY GRAVEL (GC); medium dense; yellow brown; 8 |18 =
— moist; mostlljy GRAVEL; about 30% SAND; about 20% 9 -
21 :?/g fines; [LANDSLIDE DEPOSIT]. 2 9 -
=" -
= é 5 g 14 11 ] 131 =
= 8 =
23 :% -
= 5
— SANDY lean CLAY (CL); stiff; dark brown; moist; few =
B GRAVEL; [LANDSLIDE DEPOSIT]. =
- (continued)
L REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-003
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
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eotechnical Services PROJECT OR BRIDGE NAME i
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.10
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-10-07 | 1 of 3
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E § 5] N = s
= E -E =5 2 © Ble
2| € HMEFHRE R
5 z |s8 DESCRIPTION el & |8 §I2edz | @ =4 Remarks
= al ¢ |@ ~ |12 8>3 @
ool |g8 HEl 2|58 82525 25 |5k
w | o |30 mo| O Do ESool ne (8o
=H SANDY lean CLAY (CL) (continued). 7 |11 =
9 = [LANDSLIDE DEPOSIT]. 5 —
= 6| 6 =
e | 2 [7 13| 130 [UU =04 =
= 2 16| 111 PI =
— 5 -
28 —
29 = ;
a0 =L 7 /) METAMORPHIC ROCK (Meta-Sandstone), moderate =
H % Kellovwsh brown, moderately weathered, moderately 18 =
== ard, intensely fractured. 30 =
31 |\ 7 -
=¥ | g | 504 =
138 E
Ci 72 —
Advanced HQ to 80 ft. E
c2 27 H
/ METAMORPHIC ROCK (Meta-Sandstone with =
Meta-Shale Interbeds), thinly bedded, dark gray, C3 35| 13 —
moderately weathered, intensely fractured, moderately ]
healed, approximately 70% Meta-Sandstone, 30% =
1] Meta-Shale, Meta-Sandstone is hard; Meta-Shale is ]
soft; variable bedding; most meta-shale beds are less —
1 than 3 in. thick. ™
Bedding joint, dipping 70°. 1
~~| Joint, dipping 30°. —
ca 100] 30 =
Slightly weathered. =
Cs 98 | 25 s
Joint, dipping 45°, from 34 to 80 ft. =
| Dipping 75°. =
(continued)
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CALTRANS BORING RECORD 052007 HUM 254 PM 5.10.GPJ CT SACTQ 053107.GDT 6/26/08

= =
£ o © 3 s = =
z | _ 8e|c (2|8 s |2 |Bk
2| e 92| 5 |5l = q= | g |38
':E |.:E Eé DESCRIPTION el 2 |2 °>E; g EE = &7 = GU Remarks
o5 (8% 22 2|2/8|alag2] 5|58
= W lgs o c| &2 || &|Clcs8 2% [E|8
w | O (=3 ww| 0| D x| E|EGal ne [alo
°H > J METAMORPHIC ROCK (Meta-Sandstone with C6 60| 0 =
= % Meta-Shale Interbeds) (continued). H
= ll’ E
= 2/ =
57 5 # —
=i ; =
58 :7% =
= -
59 =17 =
=22/ 0.5 it. layer of very intensely fractured meta-shale, -
- 177, -] decomposed. -
S c7 97 [ 40 =
o -
61 E% -
Lot ]
62 FA -
/-1 ~{ Shear/fault zone, dipping 20°, meta-shale with some -
g5 —; &3/ calcite, probably tectonic from 62 to 63 ft. H
:% =
=3 =
gk c8 80| 10 =
66 —
Increased meta-shale (greater than 40%), ]
meta-sandstone is darker brown, meta-shale interbeds =
67 typically 4 in. thick. —
e :
69 E
L co 83| 47 =
i) Shear/fault zone, dipping 0°, mostly meta-shale, some =
- calcite; probably tectonic from 71 fo 72 ft. —
73 I =
Trace white calcite veins. -
74 E
5 ci0 100| 68 =
76 =
7 =
78 =
79 =
= H
— Bottom of Borehole at 80.0 ft. -
81 = —
82 = §
83 = i
84 = ;
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-003
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CALTRANS BORING RECORD 052007 HUM 254 PM 5.10.GPJ CT SACTO 053107.GDT 6/26/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
J. Richmond 8-16-07 8-20-07 R-07-004
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Caltrans Sta ~ Offset ~18R 11+80 350 +- ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B47 4.5in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING  AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Slope Inclonometer Installed READINGS 100.0 ft
— B
£ S s = = =
HE| €83 S |5 |=
5 | < HEERE R
E T |=8 DESCRIPTION ;‘) 5 2|2 5 Tl = |5 =5 Remarks
> = [=E aa|l ¢ |2 3| TI285 ] 2|8
Log|gE EEl 5 5 3 812528 255
o | o |35 B o B b o xl=Eoal nl |58
- :%,D\E 4 SILTY GRAVEL with SAND (GM); loose; graa/ o Igray Ci1 17 Begin Punch Core —
—|db;| brown; dry; about 50% mostly subangular GRAVEL, —
1 [=9,t 5| max. 1.5 in. dia.; about 35% SAND; [AGGREGATE -
—9, |°| BASE]. =
] = L‘E_ ______________________ -
— SANDY SILTY CLAY with GRAVEL (CL); stiff; brown; =
— moist; subrounded GRAVEL, max. 0.5 in. dia.; about —
3 35% fine to coarse SAND [FILL]. —
4 = g
5 =
6 = Increased gravel content, very stiff. “ 13 |22 |60 =
= 10 -
4= 1| 12 13 | 104 H
B g e =
:%7 CLAYEY GRAVEL with SAND (GC); loose to medium c2 =
= dense; gray and yellow brown; moist to wet; about 50% =
9 =57z mostly subangular GRAVEL, max. 1.5 in. dia.; about -
1265 30% fine to coarse SAND; meta-sandstone gravel; H
10 =05 [DORMANT LANDSLIDE DEPOSIT]. =
oo, =
=C, -
L :% 14 |[23]15 =
= 2| 8 ]
12 Ef; 3| 15 9 | 136 <
=7 %o —
13 ED°D 4 Cc3 E
50 =
14 M og =
—iiesS =
15 :;gxs‘ =
= /g 18 | 24| 60 =
17 = i “ 10 UU =0.3 PI =
= g%} Meta-shale fragments in debris. 4 | 14 10;] 131 = =
=722 =
18 E15%£3% Possible slide plane @ 18 ft. ca =
= Dipping 20°, faint clay lined shear. =
19 =
e A7 —
H gf =
= E§ Meta-sandstone and meta-shale derived debris. minor circulation loss =
21 A % 10 |25 =
e 5| 12 o =
22 EDO > * . 13 200=29% E
23 oA g =
E;;g % =
2 = 2?{;; Becomes dark gray and moderate olive brown. Hard drilling from 24 to 25 ft. =
.= C6 =
(continued)
_ REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-004
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Geotechnical Services

Office of Geotechnical Design - North

PROJECT OR BRIDGE NAME

Storm Damage Location: Highway 254 P.M. 5.10

BRIDGE NUMBER PREPARED BY

C. Goitein

DATE
9-10-07

SHEET
1 of 4




— B oa
= ol © .| = o] =
= = 0O s Q| ~ o
5 | & EE o (28| | J2 |2 |Eg
= = = - — =l == 2 T3
E ':,_: Eé DESCRIPTION ; - § % gz; g “E’E’é - ?,,?, Remarks
= == i
D& (28 EE 25 88202E 25 22
| o |56 o B | olc|Esdcl vl |88
7 63| CLAYEY GRAVEL with SAND (GC) (continued). C6
% E,O/‘? [DORMANT LANDSLIDE DEPOSIT].
= 19 75| 0
—, N
o7 E o 7 50
= Switch to HQ # 8 impreg bit @ 27 ft.
= 2(% c7 circulation loss from 27 10 31.5 ft.
B
T 7\Approximately 2 in._thick shear, (possible slip plane).
20 = i /zA4 METAMORPHIC ROCK (Meta-Sandstone), fine-grained
= « . f1to medium-grained, dark gray and moderate brown, 8| 24 |69|80| 0 |12]110 200 = 32 %
:V \fmoderatéaly *\;veatlhered, mediufm s.ltror:jg,[veo T!fﬁgly | m 31
31 == fractured, shear, dipping 5°, clay lined, [D
=1 77 LANDSLIDE DEPOSITE > o | s
32 PE" £ ] METAMORPHIC ROCK (Meta-Shale), fine-grained, 71138
7~ 1 -} dark gray to black, moderately weathered, soft, very c8
< P intensely fractured, fracture zone, brecciated,
33 :,‘—( f-.ipervasively sheared, abundant claKlinfill, moderate 4
:/ strugture remains, [JORMANT LANDSLIDE DEPOSIT]./
34 :% METAMORPHIC ROCK (Meta-Sandstone), fine-grained
=517 to medium-grained, dark gray, moderately to sicithly
: ~ weathered, moderately hard, intensely fractured,
35 %

\~ bedding joint, dipping 15°, minimal infill.
_Joint,cﬁ ping 5°, planar, slightly open, minimal infill, |l || ©9 100| O
150"i3hg"‘!n 20'4' | lightl FeO and calcite |
71Joint, dipping 50°, planar, slightly open, FeO and calcite
imineralization, JAC 8-10' @ 34.8 ft :
\Joint, dipping 60°, planar, sli htl|y open, FeO and calcite
mineralization, JAC 8-10 @ 35 fi. I

METAMORPHIC ROCK (Meta-Sandstone), fine-grained
4 to medium-grained, dark gray, slightly weathered,
moderately hard to hard, intensely to moderately
°| fractured, FeO infill.

Joint, dipping 72°, planar to sl(i:ghtly undulating, slightly C10 100| 14
open, FeO mineralization, JRC 10-12 @ 36.6 ft.
‘Ijrtl)t%rgsgilg F;rlf;\gc:lg(r)eﬂd. fracture zone, from 36.7 to 38 ft. circulation loss from 40 to 45 ft.
Joint, dipping 20 to 90°, planar, slightly open, FeO, faint
calcite mineralization, JRC 4-6 @ 39.4 to 39.8 ft.
Dipping 30°, weathered clay lined seam, 2 in. thick, no
shearing, polished faces @ 40 ft.
Joint, dipping 25 to 40°, planar, slightly open, minimal
Lnfifl,tJ? 4- S% 40(.3%& ; i I
4 Joint, dipping 50 to 60°, planar, slightly open, calcite
7 mineralization, JRC 8-10 @ 41.5t.

Cit 17| 0

METAMORPHIC ROCK (Meta-Sandstone), with c12 100| 25
7| Meta-Shale interbeds, fine-grained, dark gray to black,
slightly weathered, hard, intensely to moderately
fractured, local clay infill, meta-shale is moderately soft.
gﬂocita-Shafe interbed, bedding plane separation, dipping

; JOiI:lt. dipping 40°, planar, slightly open, sandy clay infill,
JHCB-%@%TL oy e
Meta-Shale interbed, dipping 65°.

Joint, dipping 25°, planar, stepped, slightly open, sandy
clay infill; @ 49 ft.

/ Bedding plane separation, dipping 25°, on meta-shale C13 100| 85 circulation lost
~ E}ntgﬁ' o 503% I lightl inimal infill

-ndJoint, dipping 30°, planar, slightly open, minimal infill,

\JRC 6-8; @ 49 ft. 2 [
METAMORPHIC ROCK (Meta-Sandstone), with
Meta-Shale interbeds, fine-grained, dark gray to black,
slightly weathered, hard, moderately to slightly
fractured, abundant calcite healed fractures.

Bedding plane separation, dipﬁing 50°, @ meta-shale
interbed, approximately 3 in. thick, very intensely
fractured @ 54.5 ft.

L O O O T O T O O O T T LT AT T

(continued)
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— S =
= o o < | o= = =
= O = = J (PR =
z = gl (2|8 |8 |2 |8k
—4 . — T =9 b s
N R DESCRIPTION Hs| 8|8 E|E oHz | B 28 Remarks
G| & |28 €8 288|525 |EE
o | o |35 Gol 5 a|ld|E=23568 62|58
“Hi > .1 METAMORPHIC ROCK (Meta-Sandstone) (continued). [[[[C14 100| 17 —
— % Fracture zone, very intensely fractured, minimal infill; H
56 ==/ from 55 to 56.1 ft. -
:J.!ij. ______________________ —]
57 (=L > 1) METAMORPHIC ROCK (Meta-Sandstone), with ]
— % Meta-Shale interbeds, fine-grained, dark gray to black, =
—=7-| slightly weathered, moderately hard, intensely fractured, —
A= St diaping 40°. pl lightl I infill =
1 oint, dipping 40°, planar, slightly open, minimal infill, —
= % JRC 4-6; @ 56.5 ft. =
59 =T~ Fracture zone, on meta-shale interbed, abundant clay —
—H 7~ infill; from 56.7 to 57.1 ft. M
60 :% Joint, dipping 20 to 60°, planar, slightly open, minimal -
—H7 1,7 infill, polished, JRC 4-6; from 57.5 o 58.5 ft. Ci5 90| 0 —
:% Beddmg plane separation, dipping 30°, on meta-shale —
61 =7\ interbed; @ 59 and 59.8 ft. —
= al Bedding plane seﬁaration, dipping 43°, on meta-shale =
62 L £ e o ration, ipping 40 hal -
—/ ./~ Bedding plane separation, dipping 40°, on meta-shale -
:Z intorbeq @ 61.7 . =
63 = # /7 Fracture zone, dipping 90°, weak, brecciated, : ]
—1.Z{] meta-shale interbeds with clay infill, from 62.4 to 63 ft. 1
64 —/~! -4 Fracture zone, dipping 20°, weak, brecciated, =
—; & v meta-shale interbeds with clay infill, from 63.5 to 64.2 ft. -
s B =
e C16 100] 48 =
66 = -
67 =
Joint, dipping 80°, @ 67 ft. —
68 -
69 =
Bedding plane separation, dipping 55°, on meta-shale —
70 igt?:lrgeg @; ok e =
edding plane separation, dipping 60°, on meta-shale =
interbed @ 69.5 11 9 c17 100| 50 =
o | Joint, dipping 557, @ 71 ft. =
o Joint, dipping 5°, @ 72 ft. =
73 E
Bedding plane separation, dipping 60°, on meta-shale =
“ 1 interbed @ 73.5 ft. —
Brecciated meta-shale bed remnant @ 74 and 75 ft. =
75 Joint, dipping 55°. - —
c18 100| 60 End drilling for day, Resume 8-20-07 [
70 | METAMORPHIC ROCK (Meta-Sandstone), with M
Meta-Shale interbeds, fine-grained, dark gray to black, H
77 slightly weathered, moderatelF fractured, =
meta-sandstone is hard, argillitic beds are soft, minimal —
78 infill, abundant local calcite healed fractures. -
Joint, dipping 30°, @ 76 ft. H
L Dipping 30°, @ 79 ft. =
Bedding plane separation, dipping 35°, on argillite =
80 interbed @ 79.5 ft. . ¢ 19 1001 38 =
|\ Fracture zone, dipping 45°, abundant clay infill; from 80 1
81 =L T-{ to80.4ft. —
= [ =
” E% ______________________ no circulation ]
:j > +/ METAMORPHIC ROCK (Argillite), slightly weathered, -
—{: U7 soft, very intensely fractured, bedding joint, dipping 40 -
83 =T to 45°, approximately parallel bedding, pervasively =
:7‘ < \sheared to clay. [ —
84 :% METAMORPHIC ROCK (Meta-Sandstone), fine-grained —
—1 71/ to medium-grained, dark gray to grayish blue, slightly -
_ . #/ weathered, hard, moderately fractured, local calcite =
(continued)
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— g =
E o © N a— = 35
z | - SE 5 88 g |2 |8l
o ] [} | adl || B © =
E |z |s8 DESCRIPTION HAE| 2B q;c; £ esj;,é & %8 Remarks
o g |28 CHERE IR L N
i =} ®B | E
o | 0 [3g ool oo &S558 HE |58
e E heallng C20 100] 72 =
] % Joint NP 50°, calcite healed; from 83.5 to 84.2 fi. H
86 = / METAMORPHIC ROCK (Meta- Sandsione) (conrmued) -
87 M g
88 Jomi di fpm%m'“ planar, slightly open, minimal calcite, —
89 :Il%lnt r:ilelglgB g;();ftplanar slightly open, minimal calcite, ;
Joint, diggin%w“, planar, slightly open, calcite, JRC =
90 4 2-4; 3t —
Joint@dggi?%%“, planar, slightly open, calcite, JRC C21 100 33 -
N Jzail:lt. dipp;in SD", planar, slightly open, minimal infill, -
Joint .'@ggg'z S, il Linfill =
g2 oint, dippin: °, planar, slightly open, minimal infill, I
| JRC 1p 391.3& =
Joint, dipping 55°, planar, slightly open, calcite, JRC =
o8 2-4; @ 05T, —
Occasional totally healed calcite fractures. —
94 Jomt dlpglng 60°, planar, slightly open, calcite, JRC -
Jomt dlleIng 60°, planarto slightly undulating, open, =
95 ; sandy clay infill, @ Co2 1001 27 =
Abundant fractures at multlpie orientations. =
9% Joint, dipping 55°, minor calcite mineralization, JRC 2-4; =
7 @ 95 ft. =
Joint, dipping 52°, minor calcite mineralization, JRC 6-8; H
97 =2 @ 96 ft. =
=l t‘_, 3°i?tt' dipping 52°, minor clayey sand infill, JRC 4-6; @ ]
=N > =
M Uzz Joint, dipping 30°, minor calcite mineralization, JRC —
S/ o aeing 3 H
99 [=I1 7 /7 Fracture zone, thick layers of calcite on some fractures; =
=2 from 97.7 to 98.8 ft =
—7~1 - Joint, dipping 62°, some calcite mineralization, JRC 4-6; —
100 = \@ 99 and 99.5 ft. / ™
- Bottom of Borehole at 100.0 ft. =
101 = Slope Inclonometer Installed to 92 ft. =]
102 = é
103 é
104 = %
105 -
106= %
107 = =
108 g
109E E
1104 =
111 —
112}~ g
113/ é
114= §
11 G =
, REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-004
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Lab Test Summary
Storm Damage Location: Highway 254 P.M. 5.1 Job # 85401

FILL SC R-07-001 11.5 121 14 138
FILL SC R-07-001 16.5 34
DEBRIS GC R-07-001 215 124 12 139
DEBRIS GC R-07-001 26.5 126 12 141
DEBRIS GC R-07-001 3.5 696 0.3 4032 127 11 141
META-SANDSTONE R-07-001 36.5 426 02 4320 136 136
DEBRIS CL R-07-002 21 15 16 a1
DEBRIS CL R-07-002 2 125 13 141
DEBRIS SC R-07-002 31 . 118 11 131
DEBRIS SC R-07-002 34 128 128 12
DEBRIS SC R-07-002 36 10
FILL AC R-07-003 L) 0
DEBRIS GC R-07-003 21.5 131 11 145
DEBRIS CL R-07-003 26.5 813 0.4 3456 130 13 147
DEBRIS CL R-07-003 27 194 16 129 18 34
META-SANDSTONE R-07-003 31.5 138 138
FILL CL R-07-004 i 104 13 118
DEBRIS GC R-07-004 11.8 136 9 148
DEBRIS GC R-07-004 16.8 578 0.3 2016 131 10 144 15 36
DEBRIS GC R-07-004 210 29
META-SHALE R-07-004 30 110 12 123 32
META-SHALE R-07-004 31.5 138 T 148

Pl — PLASTICITY INDEX

LL - LIQUID LIMIT

UU — TRIAXIAL UNCONSOLIDATED UNDRAINED
TSF - TONS PER SQUARE FOOT



Data Template:

100

o ............ ............ ............ ,,,,,,,,,,,
o
. ............ ............ ............ ...........
o
" ............ ............ ............ ___________

V. 1g | I— ............ ............ ...........

PLASTICITY INDEX (PI)

- — — — - S—
ool S T

10 ........... AV IR ...........

0 50 70 80

80 ' 700

LIQUID LIMIT (LL)

120

o
KLEINFELDER
\-—’/ Bright People. Right Solutions.

Pl - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 6/26/08 16:25 - U:\NEW GINT PROJECTS\85401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5.10 LAB TEST 6-12-08.GPJ

PROJECT NUMBER 85401 DATE  6/26/2008

HUM 254 PM 5.1
01-475101

LiQuID PLASTIC | PLASTICITY | % PASSING
SAMPLE SOURCE CLASSIFICATION
LIMIT (%) LIMIT (%) INDEX (%) | #200 SIEVE
© R-07-002 @ 21.0 Sandy Clay (CL) 31 15 16
(1 R-07-003 @ 27.0 Sandy Clay (CL) 34 16 18
A R-07-004 @ 16.8 Clayey Gravel with Sand (GC) 36 21 15
PLASTICITY CHART PLATE

B-1




U.S. Standard Sieve Opening Size _ U.S. Standard Sieve Numbers _ Hydrometer
3 1-1/2 3/4 3/8 4 8 16 30 50 100 200
100777 - ¢ ¢ JEEEIENE IR GHERT I Tl

95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30|

25

20|

15]):

10}

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS

GRAVEL SAND
COARSE FINE OO)Iwm\_ MEDIUM FINE

Cobbles SILT CLAY

SYMBOL SAMPLE SOURCE CLASSIFICATION

R-07-001 @ 16.5' Clayey Sand and Gravel (SC)
R-07-002 @ 34.0' Clayey Sand with Gravel (SC-SM)
R-07-003 @ 5.0' Sandy Gravelly Asphalt
R-07-004 @ 21.7' Clayey Gravel with Sand (GC)
R-07-004 @ 30.0' Meta-Shale

B @ e

\n/ PARTICLE SIZE ANALYSIS PLATE
KLEINFELDER

SA - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 6/26/08 16:25 - UANEW GINT PRCJECTS\85401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5.10 LAB TEST 6-12-08.GPJ

Data Template:

(f(.\m:.m.._n?%k. Right Solutions. HUM 254 PM 5.1 mlN

01-475101
PROJECT NUMBER 85401 DATE  6/26/2008




Data Template:

-08 .GDT - 6/26/08 16:26 - UANEW GINT PROJECTS\85401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5.10 LAB TEST 6-12-08.GPJ

NEW TXUU - KLEINFELDER SANTA ROSA 5-8

1,800

DEVIATOR STRESS (psf)

)

5

9
STRAIN (%)
Confinement| _Shear i D Moisture
Sample Source Classification Typa.os Pressure Strength Bl Denrgity Content
Test (psf) (ps (%) (pcf) (%)
® R-07-001 @ 31.5' Clayey Gravel (GC) TXUU 4032 696 3 127 11.4
[ R-07-001 @ 34.5' Meta-Sandstone TXUU 4320 426 0 136 5.8
A R-07-003 @ 26.5' Sandy Clay (CL) TXUU 3456 813 6 130 13.0
& R-07-004 @ 16.8' Clayey Gravel with Sand (GC) TXUU 2016 578 7 131 9.7
UC = Unconfined Compression
TX/UU = Unconsolidated Undrained Triaxial
f‘\ STRENGTH TEST DATA PLATE
KLEINFELDER
e Bright People. Right Solutions. HUM 254 PM 5.1 B_3
01-475101
PROJECT NUMBER 85401 DATE  6/26/2008




=DN=

Sulfate Content :
Chloride Content :
ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

California Test Method 417
California Test Method 422

AP Engineering & Testing, Inc.
CORROSION TEST RESULTS
Client Name: Kleinfelder AP Job No.: 27-0928
Project Name: Caltrans Date 09/19/07
Project No.: 85401
EA# Boring " Remarks | Soil Type ‘Minimum pH Sulfate Content | Chloride Content
Highway & PM | No. Resistivity (ohm-cm) (%) (%)
EA01-475001 R-07-
HUM 254 PM 13+15 ft CL 2200 7.3 0.0005 0.0146
004
5.8
EA01-475001 R-07-
HUM 254 PM 20 ft CL 1800 74 0.0087 0.0070
001
5.8
EA01-475101 R-07-
HUM 254 PM 10.5-15.5 f CL 1900 73 0.0004 0.0074
004 ‘
5.58
EA01-475101 R-07-
HUM 254 PM 30 ft CL 1700 7.4 0.0003 0.0135
002
5.58
EA01-475101 R-07-
HUM 254 PM 13 ft CL 1700 7.4 0.0043 0.0129
5 1 004
EA01-475101 R-07-
HUM 254 PM 32 ft CL 2200 7.6 0.0016 0.0127
5 1 002
NOTES: Resistivity Test and pH: California Test Methods 532 and 643

2607 Pomona f-}ouievard, Pomona, CA 91768
Tel. (909) 869-6316 Fax. (909)869-6318
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Depth in feet

HUM254 FHS02, A-Axis HUM254 FHS02, B-Axis

0 ' ‘?, 0
/
2 7 2 7 'f (
|
|
4+ 4 % /
\'\
6 r 61 % /
8 - { 8 T (
10 ’ 101 /
k\
12 Ml 12 v | X
14 1 %' 14 L
16 1 / r 16 1 .
187 o i 18 - v oo
20 / 20 ( v
22 4 / 22 1 o o
D |
m 1
24 4 / = 24 /
=
26 - / a 26 ¥
[]
a
28 1 28 4
30 1 ’ 30 { 7
32 - 32 7
34 1 34 - i
36 - _ 36 I
381 381
40 40 L" i
AN
42 4 42
44 4 44 A >
46 - 46 s
48 1 -+ 1/16/2008 48 -+ 1/16/2008
- 2/10/2008 - 2/10/2008
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Geotechnical Engineering

TECHNICAL MEMORANDUM Materials Testing & Inspection

Environmental Science & Engineering
Water Resources

Earthquake Engineering

Air Quality

Date: July 1, 2008

To:  Charlie Narwold, Senior Engineering Geologist
State of California, Department of Transportation
Division of Engineering Services
Office of Geotechnical Design North
Branch B

From: Terry Craven, G.E.
William V. McCormick, C.E.G.

Kleinfelder Project: 85401/1

Subject: Preliminary Foundation Report (Revised)
Storm Damage Repair
HUM 254 PM 5.58
EA01-475101
Humboldt County, CA

1 PROJECT DESCRIPTION

During the winter of 2005/2006, a landslide occurred on the west (downhill) side of Highway
254, near milepost 5.58, south of Miranda, in Humboldt County, California. The location of the
site is shown on Plate 1, Site Location. As shown on the Site Plan, Plate 2, the main landslide
scarp is approximately 390 feet long and the landslide mass extends more than 300 feet
downslope to the west (see Plate 3, Section A-A’). The landslide scarp is located within the
highway pavement, crossing the southbound lane and extending into the northbound lane up
to approximately 10 feet. No existing retaining structures are located within the limits of this
project.

The purpose of this project is to provide geotechnical design parameters for a retaining
structure to protect the road from landslide-related movement. Stabilization of the landslide as
a whole is not part of this project and the main mass of the landslide may continue to move
downslope of the proposed wall after the retaining structure is constructed.
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2 GEOTECHNICAL SCOPE OF WORK

The scope of our work for this project included the following:
e Review of available geologic information addressing this area.
e  Geologic mapping of the landslide and immediate vicinity.
e  Dirilling, logging, and sampling of four exploratory borings.
° Installation of one Slope Inclinometer casing.
e Laboratory testing of selected samples from the borings.
e  (Global stability analyses.

e  Preparation of this summary report.

3 PERTINENT REPORTS AND INVESTIGATIONS

In preparation of this memorandum, the following documents/reports were reviewed:

United States Department of Transportation, Federal Highway Administration-California
Division, Damage Assessment Form (DAF) — Title 23, Humboldt County, Highway 254, Post
Mile 5.58, dated 1-09-06.

1983, Spittler, T.E.,'California Geological Survey [formerly the Division of Mines and Geology]
Open File Report 83-25, Geology and Geomorphic Features Related to Landsliding, Miranda
7.5’ Quadrangle, Humboldt County, California

2000, McLaughlin, R. J. et al., United States Geological Survey Miscellaneous Field Studies
MF-2336, Version 1.0, Geology of the Cape Mendocino, Eureka, Garberville, and
Southwestern part of the Hayfork 30X60 Minute Quadrangles and Adjacent Offshore Area,
Northern California)

Caltrans Seismic Hazard Map and Report, Mualchin, 1996 with errata dated November 2004.

4 PROPOSED STRUCTURE DESCRIPTION

It is proposed to construct a retaining structure on the west side of the existing roadway to
protect the road surface and supporting prism from landslide-related damage. As proposed,
the retaining structure will be a soldier pile and lagging wall, which may be partially restrained
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by one or more rows of tiebacks. In accordance with Caltrans standard practice, the wall will
be located approximately four feet outside of the fog line. Our recommendations for the lateral
limits of the wall are illustrated on Plate 2.

5 SITE DESCRIPTION AND TOPOGRAPHY

At Post Mile 5.58, the two lane Highway 254 roadway is relatively flat, rising gently to the north.
Slope gradients west (downslope) of the roadway range from approximately 1.4H:1V
(Horizontal:Vertical) on the existing fill prism to as flat as 4H:1V further downslope within the
landslide mass. The cut slopes bordering the east edge of the roadway were constructed at
gradients ranging between approximately 0.8H and 1.3H:1V in the vicinity of the landslide
feature. Gradients above the cut slope flatten slightly to approximately 1.8H:1V.

The landslide movement currently impacting the roadway is rotational/translational, with an
estimated mass thickness of 50 feet or more. The arcuate headscarp of the landslide extends
up to ten (10) feet east (upslope) of the roadway centerline. The location of the headscarp
was largely obscured during our field exploration by recent roadway resurfacing. Localized
tension cracking and pavement distress/settlement along the scarp location indicated on the
2007 topographic survey provided by Caltrans was visible, however.

A second landslide feature was identified east of the main landslide affecting Highway 254.
The feature was characterized as an earthflow with an estimated thickness between 15 and 25
feet. The earthflow is classified as active since hummocky topography within the mass
upslope suggests recent surficial activity. The east side of the roadway, however, appears
unaffected by upslope movement indicating dormancy of the lower (deeper) portion of this
earthflow. In addition, shallow, localized raveling of the cut slopes was noted directly above
the main landslide feature. Exploration of the area upslope of Highway 254 was beyond the
scope of this investigation.

Sheet flow from the cut slopes and the east lane roadway are collected within a v-ditch
adjacent to the gravel shoulder and captured within a corrugated metal culvert which extends
below the roadway and outfalls downslope to the west. Drainage from the southwest lane
within the landslide currently flows down over the slope face of the fill prism. Due to recent
grading, the fill prism slope face is denuded of any form of vegetation. The cut slopes are
sparsely vegetated with a low to moderate growth of wild grasses. The areas west of the fill
slope and east of the cut slope support a tall growth of wild grasses, blackberry vines, poison
oak, and mature oak and fir trees.
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6 SUBSURFACE EXPLORATION AND LAB TESTING

SUBSURFACE INVESTIGATION

Four (4) test borings, designated R-07-001 through R-07-004, were advanced using rotary
wash drilling methods. Drilling was performed on August 20, 2007 through August 30, 2007,
by Caltrans Office of Drilling Services, Spectrum Exploration, and Woodward Drilling. All
drilling and sampling operations were supervised by Kleinfelder staff. Test boring R-07-001
was advanced with a truck-mounted Mobile B-57 drill rig utilizing 114mm (HWT) and 96mm
(HQ) casing, equipped with a tri-cone mill tooth bit and a #8 diamond impregnated core bit,
respectively. Test boring R-07-002 was performed using a truck-mounted Mobile B-47 drill rig
utilizing 102-mm diameter and 96-mm (HQ) casing equipped with a tungsten carbide Geo
Barrel and #8 diamond impregnated core bit, respectively. Borings R-07-003 and R-07-004
were advanced with a track-mounted Boart Longyear Delta Base drill rig utilizing 114mm
(HWT) and 96mm (HQ) casing, equipped with a tri-cone mill tooth bit and a #8 diamond
impregnated core bit, respectively.

Borings R-07-001 through R-07-003 were advanced from the Highway 254 gravel shoulder
adjacent to the south bound traffic lane to depths of approximately 71.5 to 76.5 feet. Boring R-
07-004 was advanced from the gravel shoulder adjacent to the north bound lane of 254 to
approximately 76.0 feet below the ground surface. The approximate locations of the borings
are shown on Plate 2.

Samples of the soil and bedrock were obtained by coring, using equipment as described
above, and using 2-inch (inside diameter) Modified California and 1.4-inch (inside diameter)
Standard Penetration Test samplers driven with an automatic 140-pound hammer dropped 30
inches. The blows required to drive the Modified California and Standard Penetration Test
samplers were recorded for each 6 inches of penetration or fraction thereof. Visual
classifications were made in accordance with the attached Boring Record Legend. The results
of the exploration are summarized on the attached Boring Records.

As part of this work, one slope inclinometer casing was installed to approximately 75 feet
below the ground surface within the bore hole for Boring R-07-002. The casing was perforated
for its full length except for the upper 10 feet to permit possible monitoring of future water
levels within the casing. The annular space around the perforated portion of the casing was
backfilled with sand and the upper approximately 7 feet was grouted. The inclinometer was
completed at the surface with a traffic-rated access box. No inclinometer readings or water
level measurements were obtained at the time of installation. Inclinometer readings were
obtained by Caltrans on February 6, March 6, April 17, and June 11, 2008. Inclinometer
monitoring results are presented in Appendix C.
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LABORATORY TESTING

Laboratory testing of selected soil samples obtained from the test borings was performed at
Kleinfelder's Geotechnical Laboratory in Santa Rosa, California. The purpose of the testing
was to verify the field visual classifications and obtain information for subsequent engineering
evaluations. Tests performed included:

Natural moisture content (ASTM D2216) and unit weight (ASTM D2937).
Mechanical analyses (ASTM D422).

Atterberg Limits tests (ASTM D4318)

Unconsolidated, undrained, triaxial strength test (ASTM D2850).

The results of the geotechnical laboratory testing are provided in the attached Lab Test
Summary.

Corrosivity tests were performed by an independent testing laboratory (AP Engineering &
Testing, Inc. in Pomona, California) in accordance with Caltrans Test Methods 532 — pH, 643 —
resistivity, 417 — sulfate content, and 422 — chloride content.

A summary of laboratory test results is attached in Appendix B.

7 SITE GEOLOGY AND SUBSURFACE CONDITIONS

REGIONAL GEOLOGY

The site is located on the eastern edge of the Eel River Drainage within the northern Coast
Ranges Geomorphic Province, a dynamic region of California characterized by complex folding
and faulting. The province is generally characterized by northwest-trending mountain ranges
and intervening valleys that are a reflection of the dominant northwest structural trend of the
bedrock in the region. The basement rock in the region is presumed to consist of the
Franciscan Complex, a diverse group of igneous, sedimentary, and metamorphic rocks. The
Franciscan Complex is part of a northwest trending belt of material immediately adjacent to the
eastern edge of the San Andreas fault system, which is located approximately 18 miles
southwest of the site. The site is located approximately 28.5 miles east of the Mendocino
Triple Junction where the Gorda, North American, and the Pacific plates meet. Regional
Geology is shown on Plate 4.
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SITE GEOLOGY

Site geology, as mapped by Kleinfelder for this investigation, is shown on Plate 2. The
geology of the site and vicinity has been mapped by McLaughlin et al. (2000, United States
Geological Survey Miscellaneous Field Studies MF-2336, Geology of the Cape Mendocino,
Eureka, Garberville, and Southwestern part of the Hayfork 30 X 60 Minute Quadrangles and
Adjacent Offshore Area, Northern California). McLaughlin et al. (2000) indicate the project site
is underlain by the Jurassic-Cretaceous age Broken Formation of the Central Belt Franciscan
Complex bedrock, which typically consists of conglomeratic meta-sandstone and meta-argillite.
The areas north of the site and west/southwest of the Eel River are mapped as being underlain
by Yager Terrane bedrock of the Coastal Belt Franciscan complex. This Eocene to Paleocene
age bedrock is comprised of sheared and highly folded mudstone with minor sandstone and
conglomerate interbeds. A bedrock thrust fault, located approximately 300 feet southwest of
the proposed retaining wall at its closest point, separates the two Franciscan Complex units in
the site vicinity. Bedrock faults are common features within the Franciscan Complex and likely
occurred during the formation of the geologic units. The features are not considered to be
active. The Eel River bed located southwest (downslope) of the site is shown to be underlain
by Quaternary age alluvial deposits consisting of clay, silt, sand, and gravel.

The site has also been mapped by Spittler (1983, California Geological Survey [formerly the
Division of Mines and Geology] Open File Report 83-25, Geology and Geomorphic Features
Related to Landsliding, Miranda 7.5’ Quadrangle, Humboldt County, California). Spittler (1983)
indicates the site and surrounding vicinity is underlain by Tertiary to Cretaceous age Yager
Formation, with the Eel River bed underlain by Quaternary age stream channel deposits. In
addition, Spittler (1983) identifies an area of “disturbed ground” located in the upper elevations
east/northeast of the site.

Neither publication identified any landslide features at the site or within the site vicinity.

SUBSURFACE CONDITIONS

The following table summarizes the drilling program performed for this investigation.
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Table 1: Boring Summary

Dy | A | e | DS | Sy | B | Bl
y Bedrock (ft)
R-07-001 102+21 20 feet left 71.5 363 8-20-07 19.5
R-07-002 103+13 15 feet left 75.0 366 8-30-07 45.0
R-07-003 103+81 22 feet left 76.5 366 8-21-07 35.0
R-07-004 103+17 22 feet right 76.0 369 8-23-07 25.0

(1) Approximate distance from highway centerline, facing in direction of increasing stationing.

(2) Landsliding has occurred within the bedrock formation. This column designates the depth to the top of in-
place bedrock, below the identified landslide material.

Borings R-07-001 and R-07-003 drilled for this investigation encountered multiple layers of fill
consisting of gravelly lean clay and sand with gravel (with asphalt fragments at R-07-003) to
depths of 14 to 17 feet. Boring R-07-002 encountered asphaltic concrete with layers of sandy
clayey gravel to a depth of 20 feet, indicative of past efforts to maintain the roadway grade
during on-going movement of the slide zone within the paved area. Below the asphalt, Boring
R-07-002 encountered layers of fill consisting of gravel and clayey sand with gravel, with
occasional thin asphalt layers, to a depth of 31 feet. Below the asphalt and fill layers, Borings
R-07-001 to R-07-003 encountered landslide debris consisting of clayey sand with gravel,
clayey gravel with sand, and sandy lean clay with gravel to depths of 19.5 to 45 feet, underlain
by moderately weathered, very soft to soft, meta-shale to the termination depths of 71.5 to
76.5 feet.

Boring R-07-004, drilled in the shoulder on the east side of the pavement, encountered a 2.5-
foot layer of sandy clay fill overlying dormant landslide deposits of sandy to gravelly clay and
meta-shale to a depth of approximately 25 feet. Below this depth the boring encountered in-
place bedrock, consisting of very soft meta-shale, to the termination depth of 76.0 feet.

Triaxial (unconsolidated, undrained “TXUU") tests were performed on four samples of the
landslide debris to aid in the evaluation of subsurface conditions. The range of shear strength
was between 439 and 4621 pounds per square foot (psf) and averaged 2154 psf. A single
triaxial test (TXUU) on a fill sample indicated a shear strength of 3968 psf and a single triaxial
test (TXUU) performed on a sample of the meta-shale bedrock indicated a shear strength of
697 psf (the low value for this sample is probably attributable to sample disturbance due to the
intensely fractured nature of the rock).
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8 GROUNDWATER

Due to the use of drilling fluid, it was not possible to record groundwater depths at the time of
drilling.  Moisture/density tests’ results indicate that most samples below a depth of
approximately 10 feet were saturated or nearly saturated. A piezometer (perforated S| casing)
was installed in Boring R-07-002 to allow future groundwater monitoring. Results of
groundwater monitoring to date are tabulated below. For design purposes we recommend that
groundwater be assumed to rise to within 15 feet of the top of the wall, unless it is artificially
lowered by wall drainage measures.

WATER LEVEL MONITORING (R-07-002)
Date Depth from top of casing
to water level (feet)
1/16/2008 18.3
1/29/2008 NMW
2/6/2008 NMW
3/6/2008 21.4
4/17/2008 23
6/11/2008 25.8

*NMW water level not measured.

9 CORROSION POTENTIAL

Chemical analyses were performed on two (2) samples collected from the borings to evaluate
corrosion potential of the on-site soils. Testing was performed by AP Engineering & Testing,
Inc. in Pomona, California. The results of the corrosion tests are attached in Appendix B.

Based on the Caltrans Corrosion Guidelines (2003 version 1.0), a site is considered corrosive
if one or more of the following conditions exist for the representative soil and/or water samples
taken at the site: Chloride concentration is 500 ppm (0.05%) or greater, sulfate concentration
is 2000 ppm (0.2%) or greater, or the pH is 5.5 or less. Based on these Guidelines and the
laboratory test results, the site may be considered non-corrosive to steel and concrete.

10 EARTHQUAKE FAULTS AND SEISMICITY

According to the Caltrans Seismic Hazard Map and Report (CSHM, Mualchin, 1996 with errata
dated November 2004), the nearest fault is the Russ fault, which is located approximately 6.5
miles north of the site. The Russ fault is a fault of unknown mechanism (style) capable of
generating earthquakes with a maximum credible earthquake (MCE) magnitude of 7.50. The

85401\SRO7M047R Page 8 of 15 2240 Northpoint Parkway
© 2008, Kleinfelder Santa Rosa, CA 95407
Tel. 707-571-1883
Fax. 707-571-7813



P
KLEINFELDER

right People. Right Solutions.
\\“‘“—_’7’ i

Caltrans Seismic Hazard Map and Report (1996), locates the site between the 0.4g and 0.5g
Peak Bedrock Acceleration (PBA) contours associated with the Russ fault. We recommend a
PBA value of 0.5g and corresponding Peak Ground Acceleration (PGA) of 0.5g for the analysis
and design of the proposed Highway 254 retaining wall. The PGA is estimated based on site
soil class C. The fault and PBA map is shown on Plate 5.

The site does not lie within an Alquist-Priolo Special Studies Zone (CDMG, 1997). No active
faults are mapped crossing the project site nor do any faults project towards the site. The
bedrock fault contact identified by McLaughlin et al. (2000), located approximately 300 feet
southwest of the proposed retaining wall, is a common feature within the Franciscan Complex
and likely occurred during the formation of the geologic units. The features are not considered
to be active. As such, the possibility of primary surface rupture or deformation at the site is
considered low.

11 GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS
WALL LOCATION & DEPTH

Based on the field and laboratory data, it is our opinion that, without remediation, the material
designated as active landslide deposits will continue to move downslope. We recommend that
a wall be designed to retain the landslide deposits that are located beneath the roadway prism.
The proposed wall location is shown on Plate 2. In accordance with Caltrans standard
practice, the wall is located approximately four feet outside of the highway fog line. Both ends
of the proposed wall terminate approximately 10 feet outside the limits of the active landslide
(as presently mapped), for a total length of approximately 235 feet.

The landslide appears to be up to 50 feet or more in depth, with the bottom of the landslide
occurring within the bedrock formation. Over time it is probable that the existing landslide
deposits will continue to translate downslope and we recommend that the wall be designed to
retain all soil and rock that is located above the in-place bedrock surface. Plate 6 illustrates
the approximate elevation of in-place bedrock along the length of the wall.

We point out that a dormant landslide (earth flow) is present immediately upslope of the
existing roadway. In addition, a portion of this landslide farther upslope is considered to be
active. The subsurface exploration did not explore the limits of this dormant landslide. If this
earth flow should become reactivated in the future, it could overload and damage a portion of
the proposed retaining wall.
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SOIL AND ROCK PARAMETERS

Based on the results of our subsurface investigation and laboratory testing, subsurface
materials within the retained height of the proposed retaining wall (approximately 50 feet)
consist of fill and landslide deposits overlying intensely fractured and moderately weathered
bedrock mainly comprised of meta-shale. A cross section along the length of the proposed
wall depicting our interpretation of the subsurface geologic conditions is presented on Plate 6.
Based on our review of available data, we recommend that the following parameters be used
for retaining wall design. These values represent our best estimate of actual soil properties
and do not contain a factor of safety. Appropriate factors of safety must be applied during
wall design. A surcharge pressure of 270 psf should be applied to the roadway surface behind
the wall in accordance with Caltrans standard procedures.

Table 2: Soil/Rock Parameters for Retaining Wall Design

Approximate
e Total Angle of
Tvoe Degftlr;__tao :o;_t:: m Unit Internal | Cohesion, Ka Ko
yp Retaini¥n g.’WaII Weight Friction, c (psf)
Location ()] (pcf) | ¢ (degrees)
Fill (Qaf) 11 to 31 135 192 0? 0.51* | 0°
Active Landslide
Deposits (1113) 17 to 45 135 192 0? 0.51* 0°
& Colluvium
Fractured
Bedrock NA 143 35° 0® pert | 37
(KJfcb1)

' See Plate 6 for anticipated thickness along wall.
2 Back-checked by assuming existing landslide has a factor of safety of ~1.0.

% Bedrock was too highly fractured to perform triaxial testing. Strength was estimated based on correlations
with field blowcounts and material type, as well as observations of existing bedrock slopes.

* Coulomb method of analysis with 8 = 0. The effective width to which the pressure is applied should be in
accordance with Caltrans Bridge Design Specifications, Chapter 5. '

® Slope stability analyses indicate that materials overlying bedrock (downslope from the wall) possess a factor
of safety against sliding that is less than 1.3; hence, we recommend that no passive resistance be assumed
from these materials.

We understand that seismic wall loads will not be used in design since this is not a “critical”
structure.
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Tieback Anchors

Due to differences in strain compatibility between soil and bedrock, we recommend that
tiebacks derive their support solely from the in-place bedrock formation. The tieback
unbonded length will depend on the tieback inclination, elevation, and the overall wall height.

In general, the no-load zone should be determined by the longest of the following values:

1) The distance from the back of the wall to a point that is 5 feet beyond the critical failure
surface (in this case the critical failure surface is the surface of the bedrock formation).

2) The distance from the back of the wall to a point that is a distance of H/5 (H = wall
height) beyond the critical failure surface.

3) 15 feet beyond the back of the wall.

The location of the unbonded zone for Section A-A’ is shown on Plate 7. This section is
approximately a worst case condition. For tiebacks that are located 8 feet from the top of the
wall and are inclined at 20°, the unbonded zone may be taken as 50 feet. For tiebacks that are
located at other depths or mcllnat:ons the unbonded zone should be estimated from Plate 7,
with a minimum length of 15 feet behind the wall.

Soldier Piles

Soldier piles should gain their vertical resistance from friction in the in-place bedrock. Because
of the fractured nature of the rock and the difficulty in removing slough from drilled holes, end
bearing resistance should be neglected. Bedrock quality varies widely. We recommend that
soldier piles be designed for a skin friction in bedrock of 1000 psf. This value is intended for
use in a working stress analysis and contains a factor of safety of approximately 2.0.

We recommend that all soldier piling have a minimum embedment of 5 feet into in-place
bedrock, deeper penetrations may be required to satisfy wall vertical or lateral loading
conditions. As discussed in Section 12 of this memorandum, an embedment of 5 feet is
expected to be adequate to force a landslide failure below the existing failure plane and into in-
place bedrock.

The depth to in-place bedrock will be variable. The three borings closest to the wall
encountered in-place bedrock at depths of 19.5 to 45.0 feet with the greatest depth near the
center of the slide zone in the vicinity of Boring R-07-002. A sketch of estimated in-place
bedrock depth along the length of the wall is provided on Plate 6.
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Lagging

The purpose of the proposed wall is to protect the road from landslide related movements, not
to stabilize the active landslide mass below the wall. As discussed in Section 12, and as
shown on Plate 12, even if the upper 20 feet of soil is excavated below the wall (maximum
allowable excavation based on right-of-way and environmental constraints), the slope factor of
safety is increased to only 1.2. A minimum factor of safety of 1.3 is required by the Caltrans
Design Specifications. To obtain a factor of safety of 1.3 for the slope below the wall, it would
be necessary to excavate to a depth of approximately 30 feet (see Plate 13).

Based on the above considerations, it should be assumed that the landslide mass below the
wall will continue to move and will eventually pull away from the downhill side of the wall. This
could result in the loss of material between the piling. To protect against loss of material,
lateral earth support should be provided extending down to the in-place bedrock surface (for
the approximate depth of in-place bedrock refer to Plate 6). If support is provided by lagging,
this would require temporary excavation to a depth of up to approximately 50 feet below
existing grade, which is probably not practical within the project budget. If soldier pilings are
spaced at three pile diameters or closer (center to center), soil arching should occur between
the pilings to limit the internal loss of soil without the use of lagging (lagging should still be
installed to at least five feet below the lowest tieback level). However, over time or in the
presence of groundwater, loss of soil could still be significant between piling and future
maintenance may be necessary.

Wall Backfill

If required, backfill material behind the wall should be Class 1, Type B Permeable Material
(Caltrans Standard Specifications 68-1.025). To prevent internal soil erosion, we recommend
that a filter fabric (Caltrans Standard Specification 88-1.03) be placed between the Permeable
fill and native soil. To prevent the accumulation of hydrostatic pressures behind the wall, we
recommend that HDPE shims be installed between the lagging members.

To reduce backfill pressures, we recommend that any backfill placed within five feet of the wall
(measured horizontally) be compacted with lightweight, hand-operated compaction equipment.
Over-compaction of this fill can greatly increase wall pressures and/or deflections.

12 SLOPE STABILITY REVIEW

Kleinfelder performed slope stability analyses for the project using “Slide” version 5.03 by
Rocscience. Plates 8 and 9 present the results of analyses of the existing (active) landslide.
These analyses were performed to back calculate the residual soil strength. Plate 8 presents
the results of a standard circular failure surface analysis; Plate 9 presents the results of an
analysis along the identified failure surface. For these analyses we used the geometry of
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cross section A-A’ (Plate 3). The internal angle of soil friction that produced a factor of safety
equal to one was approximately 19°, which was used in our subsequent analyses.

We then added the proposed retaining wall to this section and ran the model again. The wall
was modeled as a rigid block so that the analysis was independent of the type of wall to be
constructed. A 270 psf surcharge pressure was applied to the roadway area above the wall.
The result of this analysis is summarized on Plate 10. The wall was modeled as a series of
rigid piling with sufficient shear strength to force the landslide below the tips of the piling.
Based on this analysis, with the wall socketed a minimum of 5 feet into bedrock, the calculated
factor of safety against global stability was in the range of 1.6 (a minimum of 1.3 is required).

. We next checked wall design pressures by modeling a 47 foot wall (fully drained) with a
triangular load applied to the face of the wall, see Plate 11. The force necessary to provide a
factor of safety of 1.3 was calculated to be equivalent to that exerted by a fluid with a unit
weight of 87 pcf, or a total load of 100,000 pounds per lineal foot of wall. This calculated force
is approximately 7% less than the design load calculated using the coefficients in Table 2
(including the roadway surcharge and a factor of safety of 1.3); thus, we recommend designing
the wall in accordance with the parameters in Table 2.

Finally, we checked the slope stability of material below the wall to see if removal of 20 feet of
soil would improve stability of the material below the wall. Twenty feet is the maximum allowed
excavation depth due to right-of-way and environmental limitations. A result of this analysis is
shown on Plate 12. Removal of this material increased the slope stability factor of safety to
1.2, which is still below the Caltrans standard of 1.3. As shown on Plate 13, it would be
necessary to excavate to approximately 30 feet to obtain a factor of safety of 1.3 below the
wall. We understand that this depth of excavation is not permissible within right-of-way and
environmental constraints.

13 CONSTRUCTION CONSIDERATIONS

e Materials to be excavated will consist of fill, slide debris, and fractured/weathered rock.
Groundwater may be encountered at shallow depth. Caving conditions will likely be
encountered during drilling for the piles and tiebacks due to the granular nature of
portions of the fill and landslide debris, and the intensely fractured and weathered
nature of the rock. Temporary casing, drilling under slurry, or placement of slurry
cement backfill or concrete and redrilling may be required to control caving and should
be performed in conformance with the provisions in Section 49-4.03 “Drilled Holes,” of
the Standard Specifications.

e Groundwater will likely be encountered in the pile and tieback holes. Pile and tieback
installations may require dewatering or the placement of concrete and grout under
water. If water is present and the holes are not dewatered, displacement of the water
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by means of a closed system using a concrete pump or tremie tube to place concrete
and grout at the bottom of the holes will be required in conformance with the provisions
in Section 51-1.10 “Concrete Deposited Under Water,” of the Standard Specifications.

e Vertical cut sections should not be deeper than five feet without shoring or sloping in
accordance with CAL/OSHA Standards.

e Sufficient and timely observation during construction should be performed to correlate
findings of the investigation with actual subsurface conditions exposed during
construction.

e The contractor should research utility locations and take necessary precautions to
protect-in-place or relocate utilities as applicable, prior to excavation.

e Ponding of water adjacent to the structure should be avoided. During and after
construction, positive drainage should be provided to direct surface water away from
landslides and retaining structures. In particular, it is extremely important to collect the
drainage from the west side of the road that currently flows over the face of the active
landslide. Surface drainage should be collected into pipelines that are routed to suitable
disposal areas away from the landslide.

14 CLOSURE

A Final Foundation Report can be provided once we receive the preliminary wall design. |f
you have any questions, please contact us at 707.571.1883
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15 ATTACHMENTS

Plate 1 Site Location
Plate 2 Site Plan

Plate 3 Section A-A’
Plate 4 Regional Geology

Plate 5 California Seismic Hazard Map

Plate 6 Approximate Bedrock Profile Along Proposed Retaining Wall
Plate 7 Tieback Unbonded Zone

Plate 8 Slope Stability: Back-Calculation

Plate 9 Slope Stability: Back-Calculation

Plate 10 Slope Stability: Wall

Plate 11 Slope Stability: Lateral Pressure

Plate 12 Slope Stability: Downslope

Plate 13 Slope Stability: Downslope

Appendix A

Log of Test Borings (LOTBs, 6 pages)

Boring Record Legend (3 pages)

Boring Records R-07-001 through R-07-004 (12 pages)

Appendix B

Laboratory Test Summary

Laboratory Test Data Plates B-1 through B-3

Corrosion Test Resulis (AP Engineering and Testing, Inc.)

Appendix C
Slope Inclinometer Monitoring Results
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£ td fpist| county | route TOTAL PROJECT | No |[SHEETS
H - o8 — - q
£ -85 g Modified from United States Bureou of {51 \ Hum \ 2 5.58
£ = '3: WEATHERING DESCRIPTORS Reclamation, Engineering Geology Field Manual . A L l;\ b () )
£ Ja2 £
VRl st e E)))
§ i wol Descriptors Diagnostic features
Ea e (= T = ) 3 - " "DATE £
- F g ;;E_' o Chemical wec/‘rher’ m.ngJr\_sco[or‘oT 1on Grngﬁcr?%ryucncé;rwe%t)medl}\‘rnigc;ns Texture and solutioning General characteristics GEOTECHNICAL PROFESSIONAL DATE
PETFTECE] 2 5yl EE (efalobeiton s sl i i 1 i (strength, excavation, etc.)$
t .5 2a E = " (disoggregation) primarily el
g S & BE| B2 Alphanumeric TR Body of rock racture for granitics and some font
frr RS EE i descriptor ReEnRgr R ve TR 3 surfaoces t coarse-grained sediments Texture SSnouet oy xp. 11-30-08
o 53 ¢ wgl B = = PLANS APPROVAL DATE B R TIFIED
o] &8 il el =2 R . . ; 5 : T Hammer rings when crystalline CERT
2 EEF% '§ :E w1 Fresh No discoloration, not No discaloration No separation, intact No change. No solutioning. THERE ArE g‘rruck. A\%os'r always - - = = . ENGINEERING
g 5682 5 =5 oxidized. or oxidation. (tight). rock excovation bxcept for Ine State of Colifornia or its officers or agents
: E%?is " §§ naturally weok or weokly cemented sm’fe':;sgea;e;‘,xfﬂ?cf;zi of ?hisyp?;n sheet
;;;ggg i jit ﬁs rocks such os siltstones or shales. cofp 4
E=isg % - —_—
E%"E%Eé i W2 Slightly weathered KLEINFELDER
o)
. fariresh : . : - — PTHE 2240 NORTHPOINT PKWY.
.= W3 Slightly weathered Discoloration or oxidation Minor to complete No visible separation, Preserved. Minor leaching ammer rings when crystalline A 407
3 Uil is limited to surface of, discoloration or intact (+ight). of some soluble rocks are sfruck. Body of rock SANTA ROSA, CA 9540
85 & or short distance from, oxidation of most minerals may be not weakened. With few exceptions,
'g z froctfures; some feldspar surfaces. noted. such as silfsfones or sholes,
g‘ . ® wE crystals agre dull. classified as rock excavation.
2@ 5 20 T
a 9% = ég w4 Mndem’relyc‘ro slightly
Torio5eT ] 2: 2
o, & s | % ¥Enthened BEDDING, FOLIATION, OR FLOW
4 B9 % ™ e Moderately weathered Discolorgtion or oxidation All fracture Particl separation of General |y Soluble minerals ?gmgiguszesagg; g;”rg_c::e?sm‘:k TEXTURE DESCRIPTORS
3| & :;’5'5 I extends from fractures surfaces are boundories visible. preserved. may be mostly sl S anereh e - - -
ol §| legbr usual ly throughout; Fe-Mg discolored or leached. ‘rog-rur')i’n ey ig Bl Descriptors Thickness / Spacing
H ga;g minercls are. rusty;” oxigigeds éxcnvofio?\'excepf in naturglly
B =t
-y EEEE'ﬁ fg:giggr”crysmls e weak rocks such gs silfstones Moss ive Greater than 10 f+
¥ ECuEs L or shales.
2& HEYER
- Very thickly [(bedded
£y, s EEemaL S ateas o Sancsai’ | 370 10
2. ¢ 85
Eg 3 gh‘ i | i i i All fract Partial ti K Text Leaching of Dul| sound when struck with Thickl 1 +4o: 3 ft
52 ¢ 4% Ve Intensely weathered Discoloration or oxidation racture Partial separction, roc exture g 0 Rafier, Lsual |y car be. breker with ickly
Bgp 2 523 throughout; all feldspars surfaces are is friablej in semiarid altered by soluble minerals moderate to hedvy manual pressure
v a-“i"a & 85, and Fe-Mg minerals are discolored ar conditions gronitics chemical may be complete. or by |ignt hommer blow without
& E-iﬁ iz altered to clay to some oxidized, ore disaggregated. disinfegra- e anc TH SUANEE AF eikacss Moderately 0.3 to 1 ft
= B 3t extent; or chemical surfaces friable. tion (hy- SN cdighis
= Bt alteration produces in-situ dration SUeh.08 ‘incipient, er Dairline
g 5§ - 2 f 2. i 185 i i
& s5¢2 i disoggregation, see groin argillotion]. ;Tg;w’;gzh?; ;Eéaéﬁeg E:SEI:§ Thinly 0.1 fo 0.3 f+
o w1 7
5 § 5;, boundory conditions. e L e
2 e Very thinly 0.03 (3/8 in) to 0.1 ft
z g g Very intensely
= £ x2 w8
= I T oEZ= weathered
o 2l g = = = = Laminated [intensel '
- o ° E§ wo Decomposed Discolored or oxidized Complete separation Resembles a soil, partial or Con be gronuloted by hand. Always ol Tated or banded)y Less than 0.03 f+ (3/8 in)
5| H throughout, but resistont of groin boundaries complete remnant rock common excavation. Resistant
& = E— minerals such as quartz (disaggregated). structure may be preserved; minerals such @s quartz may be Modified from United States Bureau of
= 2 o i may be unaltered; all leaching of soluble minerals present as "stringers’ or "dikes. Reclamaticn, Engineering Geology Field Manual .
=1 §L§ﬂ'g§ s H feldspars and Fe-Mg usual ly complete.
H G35 oB g BE 7 minerals are completely
gEETEE Z85 57 altered to clay.
SACoTy B3g 50
R BRo b CEE : . . . F PR T : : :
u:»g.g‘s. Eﬁ :§ Note: This chart and its horizontal categories are more readily applied to rocks with feldspars and mofic minerals. Weathering in various sedimentary rocks, particularly
Lﬁxég% EUE 42 | imestones and poorly indurated sediments, will not always fit the categories established. This chart ond weathering categories may have fo be modified for particular site
E., conditions or glteration such as hydrothermal effects; however, the basic fromeswork and similar descriptors are to be used.
g‘g O Combination descriptors are permissible where equal distribution of both weathering characteristics ore present over significant intervals or where characteristics present
2 s - are "in between" the diagnostic feature. However, dual descriptors should not be used where significant, identificble zones can be delineated. When given os o range, only
T 5, .Sﬁ two adjacent terms may be combined. "Decomposed to slightly weathered,” or "moderately weathered to fresh" are not acceptable.
5 £2 [\ e t Dees not include directional weothering along shears or faults and their associoted feotures. For example, a shear zone that carried weathering to great depths info g fresh
2 i szlg rock mass would not require the rock mass to be classified os weathered.
a 88 e
= §E § These are generalizations ond should not be used as diagnostic features for weathering or excavation classification. These characteristics vary fo a large extent bosed on
B LS w8 naturally weak materials or cementation and type of excavation,
" 25 & 3
el =
2
o 1B - — :
8a°Z Modified from United States Bureou of
: ‘:fi.‘? ¥ FRACTURE DENSITY Reclamation, Engineering Geology Field Manual |
grg L
% E
E:g: 3 FRACTURE DENSITY- Based on the spacing of all naturgl fractures in an exposure or core recovery
B2BY = lengths in boreholes; excludes mechanical breaks, shears, and shear zones; however, shear- ROCK HARDNESS DESCRIPTORS L
w disturbed zones (frocturing outside the shegr) are included. Descriptors for fracture density <
e £ Y. g w S apply to all rock exposures such as tunnel walls, dozer frenches, outcrops, or foundation cut Alphanumeric & 3 e =
i % 50 = 5 g uf slopes and inverts, as well os boreholes, Descriptive criteria presented below are based on Descriptor Descriptor Criterio @
§§ k3 ::§ = o, & B3 borehole cores where lengths are measured along the core axis, for other exposures the A
W 8; i 8 4 ;E - BE criteria is distance measured between fractures (size of blocks). H1 Extremely hard  Core, fragment, or exposure cannot be scratched with knife or X
OB o3 BEZE £ B L 5B UNFRACTURED (FDP): No froctures. sharp pick; can only be chipped with repeated heavy hammer blows. o]
—_ —_— =
.Eﬂm |_| r_”“J 4 VERY SLIGHTLY FRACTURED (FD1): Core recovered mostly in lengths greater thon 3 fit. H2 Very hard Cannot be scratched with knife on sharp pick. Core or fragment S
breaks with repeated heavy hammer blows. o
il SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2)% ( 5
3 g 2 z : - , Hard Can be scrotched with knife or sharp pick with difficulty (heavy =
i 5; E g £ 3 2 SLIGHTLY FRACTURED (FD3): Core recovered mostly Tn lengths from 1 ta 3 ft. with few scottered H3 pressure). Heavy hammer biow requirgd to break specimen. 5
x & 33 = = % g I lengths less than 1 ft or greater than 3 ft. L et Vg S N ; .
e .2z = 54 5 H4 Moderately hard an be scratched wi knife or sharp pick wi ig or modercate
3 = 3§ = % 28 8'§. MODERATELY TO SLIGHTLY FRACTURED (FD4)¥ pressure. Core or fragment breaks with moderate hammer blow.
E HERIS §§ MODERATELY FRACTURED (FD5): Core recovered mostly in 0.3 to 1.0 ft lengths with most lengths us Moderately soft Can be grooved Yginch deep by knife or shorp pick wi+h moderate
2 ‘ P T3 Bl b Seies or heavy pressure. Core or fragment breaks with |ight hammer
| 3 L4 .
i SE e s 2 INTENSELY TO MODERATELY FRACTURED (FD6)% blow or neavy manual pressure
2 8l 75 o o . Soft Can be grooved or gouged easily by knife or sharp pick with |ight s
o 2 . . . %; %; 3 ’EE INTENSELY FRACTURED (FD7): Lengths average from 0.1 to 0.3 ft with scattered frogmented H6 pr’essurg, e ] f{ngermi,_ il e Ah Iight 0 =
& g £ 2 2 3332 = o intervals, Core recovered mostly in lengths less than 0.3 f+. moderate manual pressure. =
= ZAN el §2 VERY INTENSELY TO INTENSELY FRACTURED (FD8)* HT Very soft Can be readily indented, grooved or gouged with fingernail, or i
4 . T carved with a knife. Brecks with |ight manual pressure.
% § - b 8% VERY INTENSELY FRACTURED {FD9): Core recovered mostly os chips ond fragments with a few g P o
zZ = 5 = ° : . . B .
2 = i 2 & 25 S steedi o orellend Tnay Any bedrock unit softer than H7, very soft, is to be described using ASTM D-2488 consistency descriptors. -
e gl = rrptmo [i8 ¥ ’ ' 5
g 2 s Al B —— : P— : - = 5
o E £ e B X £y % Coml:luna'homs of froctirs ansitics (e, ALy |r_1+en§e|y 1o Enfenge s frccrurg?, £r_negerarely Note: Although "sharp pick" is included in these definitions, descriptions of ability to be -
T H = £% to slightly fractured) are used where equal distribution of both fracture density characteristics phaimec e AGE s By B RRTE. 76 THa prafaEreE cETIerTa i
v & ..32: sreond_QEE are present over a significant interval or exposure, or where characteristics are "in befween" scra s groove goug ¥ P ] £
§5 | 3228 Lba R Y2 .,.I the descriptor definitions. Modified from United States Bureau of Reclomation, Engineering Geology Field Manuol . =
i P71 E = 2I5
ANl 5 82 S5
32 =
>lo| » A5 8 & & 85
2 s = g = £ o BRIDGE NO. o
B oo B |rzdzc |3t ORAWN BY PReaiED FOR THE STORM DAMAGE LOCATION 2
B 2] ° |EEFEE )i S neran KLE INFELDER X = 2
7 e S~ W DESIGN OVERSIGHT FIELD INVESTIGATION By: STATE OF CALIFORNIA PROJECT ENGINEER POST WILE f
8 F|.28z|res8g “:l
8 BlszEs|ziiiz @ CHEERED Y| b e CELG DATE:_August 2007 DEPARTHENT OF TRANSPORTATION 5.58 LOG OF TEST BORINGS 1 OF 6 |.
== SN oFF DATE J. Richmond, C.E. == =
1 T LY} SHEET OF
OSF GEOTECHNICAL LOG OF TEST BORINGS SHEET (ENGLISH] (REV. 2/25/05] ORIGINAL SCALE IN INCHES | | : | [ CU 01 DISREGARD PRINTS BEARING ToiEIo DATES (PIRLIMITARY STACE OO | T
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B RS H A [V
2 18a o 87| I3
& FEE of £ GEOTECHNICAL PROFESSIONAL DATE
T [755T - ég &
. 1 8 OE| 22
i : 2E B Exp, 11-30-08
I 1s el \ o > PLANS APPROVAL DATE CERTIFIED
3 ::;E"sig _'l:’ {EE B ? The State of Califernia or its officers or agents ENGINEERING
frzoc P i / shall not be responsible for the accuracy or
feipic Ti §§ e 1 - = - conpleteness of electronic copies of this plan sheet.
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BEE 3e —— - AT - KLEINFELDER
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o s2iof g FE °
denn
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=£§§§§§§s E ROCK QUALITY DESIGNATION (RQD) & PERCENT RECOVERY (REC) LOGGING
88 B
2t
i3 4o % 2
T g g, B Length of
\ $ o !\ i sound core =4 inches
e 35 g2 Es1o pieces
2 s iz E“ RevEs Total core run length
] 2 uE ¢ I
el . Uiy, paaoared poms LA TELE o
= e = e ———— * -
5 §E°: soundness requirement 48 T T ﬁI:Nclz.
T rass — £ , IN-SITU, LAB & FIELD
*eE : g e N TEST DESIGNATIONS
L] M L=o - N Notes: .
s £ Center|ine pieces @ . . . W
2 " <4" and highly :: Begin drilled interval N i . . . AL) ATTERBERG LIMITS L.
T . ! weathered g = 1. Samples were taken using a California and moedified =
o E ggg § ¢ of s REC=100%| 5 Californio split-barrel sampler with an inside diometer (I.D.) CA) CHEMICAL ANALYSIS 5
gd = g - 3“ z &4 o ) ) RAD=50% | — of 2.5 in. and 2 in. and an outside diameter (0.D.) of 3 in. \  CONSOLIDAT] ~
fy Fe SEEE o J§2 = bb 5 End drilled interval = d 2.5 0 tivel £l PomaLIGTIon "
T oEEE R I o ki BeaTn d] L — an .5 in. respectively. ]
o 35 BE3E £ 23 B G £ Agraciited el . o [ . . . . ‘cu) CONSOLIDATED =
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GROUP SYMBOLS AND NAMES FIELD AND LABORATORY TESTS
Graphic / Symbol Group Names Graphic / Symbol Group Names L
2T S T C  Consolidation (ASTM D 2435-04)
g .“ aw | e / Lean CLAY with SAND CL Collapse Potential (ASTM D 5333-03)
9@, Well-graded GRAVEL with SAND Lean CLAY with GRAVEL -
8o \ o | eacLEANE CP  GCompaction Curve (CTM 216 - 06)
ng 0o g b Poorly graded GRAVEL SANDY lean CLAY with GRAVEL CR Corrosion, Sulfates, Chlorides (CTM 643 - 99;
Sop ) GRAVELLY lean CLAY CTM 417 - 06; CTM 422 - 06
Ooo o "c Poorly graded GRAVEL with SAND GRAVELLY Jean CLAY with SAND ) ) ) )
3 e CU Consolidated Undrained Triaxial (ASTM D 4767-02)
A ) )
] .l Giapy| e R GRAVEL 9 LT S BLAY vl SN DS Direct Shear (ASTM D 3080-04)
b Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL ; .
0 ci-bil | SibvEkmraiay El  Expansion Index (ASTM D 4829-03)
! .' d e Woell-graded GRAVEL with CLAY (or SILTY GLAY) SANDY SILTY CLAY with GRAVEL M  Moisture Content (ASTM D 2216-05)
W- : GRAVELLY SILTY CLAY
Well-graded GRAVEL with CLAY and SAND . "
.0_ /‘.A (OESFL?Y Ay o SX'ND} A GRAVELLY SILTY GLAY wilh SAND OC Organic Content (ASTM D 2974-07)
%g Hd P Poorly graded GRAVEL with SILT gitI - P Pemeability (CTM 220 - 05)
> dplq GP-GM ; : : i
oou -72 Poorly graded GRAVEL with SILT and SAND SILT with GRAVEL PA Particle Size Analy3|s (ASTM D422:63 [2002])
Lo - ML SANDY SILT Pl Liquid Limit, Plastic Limit, Plasticity Index
&g [{S & (F:;ogl gYmggg)ﬂAV& vith CLAY SANDY SILT with GRAVEL (AASHTQ T 89-02, AASHTO T 90-00)
>d g9 GP-GC GRAVELLY SILT
Poorl ded GRAVEL with CLAY and SAND i
0,9 54 (or SLTY GLAY and SAND) GRAVELLY SILT vith SAND PL  Point Load Index (ASTM D 5731-05)
3 D cc SILTY GRAVEL ;’/ ORGANIC lean CLAY PM Pressure Meter
A4d am ORGANIC lean CLAY with SAND
dg ﬂC SILTY GRAVEL with SAND CORGANIC lean CLAY with GRAVEL B Pockel Penetroniator
&7" 3 OL | SANDY ORGANIC lean CLAY R R-Value (CTM 301 - 00)
CLAYEY GRAVEL SANDY ORGANIC fsan CLAY with GRAVEL -
2?9 Ge _ GRAVELLY ORGANIC lean CLAY SE Sand Equivalent (CTM 217 - 99)
4 GLAYEY GRAVEL with SAND 4 GRAVELLY ORGANIC lean CLAY with SAND SG Specific Gravity (AASHTO T 100-06)
E:%/° SILTY, CLAYEY GRAVEL ORGANICSLT SL  Shrinkage Limit (ASTM D 427-04)
b7, GC-GM ORGANIC SILT with SAND )
b SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL SW Swell Potential (ASTM D 4546-03)
L OL | SANDY ORGANIC SILT
' Well-graded SAND SANDY ORGANIC SILT with GRAVEL ¥, FogketToneane
) GRAVELLY ORGANIC SILT UC Unconfined Compression - Seil (ASTM D 2166-08)
Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Unconfined Compression - Rock (ASTM D 2938-95)
Poarly graded SAND FatCLAY UU  Unconsolidated Undrained Triaxial
) Fat CLAY with SAND (ASTM D 2850-03)
5 Poarly gradad SAND with GRAVEL Fat CLAY with GRAVEL
=T CH | SANDY fat CLAY UW Unit Weight (ASTM D 4767-04)
P Well-graded SAND with SILT SANDY fat CLAY with GRAVEL a ’
2 [{1] swesm _ e i VS Vane Shear (AASHTO T 223-96 [2004])
- [ Well-graded SAND with SILT and GRAVEL GRAVELLY fal GLAY with SAND
=3 V';>/° T~ Well-graded SAND with CLAY (or SILTY CLAY) 2:5:11?" :H i
B 7 A E . astic
- R S G S GIAVEE Elast SLT wih GRAVEL SAMPLER GRAPHIC SYMBOLS
GBI B P MH | SANDY elastic SILT
=19 i Poorly graded SAND with SILT SANDY elastic SILT with GRAVEL Wi
-] SP- GRAVELLY elastic SILT i
¥ Poorly graded SAND wih SILT and GRAVEL AV o S e M Standard Penetration Test (SPT)
Poorly graded SAND with GLAY (or SILTY CLAY) - ORGANICAat CLAY
Poorly graded SAND with CLAY and GRAVEL CRAANG st oAlD I
{or ST GLAY and GRAVEL) / ORGANIC fat CLAY with GRAVEL N Standard California Sampler
OH | SANDY ORGANIC fat CLAY
SILTY SAND / SANDY ORGANIC fat CLAY with GRAVEL
) GRAVELLY ORGANIC fat CLAY
SILTY. SAND with GRAVEL % GRAVELLY ORGANIC fat CLAY with SAND Modified California Sampler
GLAYEY-SAND ORGANIC elastic SILT
ORGANIC elastic SILT with SAND
& g CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL
§ / OH | SANDY elastic ELASTIC SILT Shelby Tube Piston Sampler
|| SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL
- / SC-SM ) GRAVELLY ORGANIC slastic SILT
j / SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND
FEpeH ﬁ.} ORGANIC SOIL NX Rock Core HQ Rock Core
e sk pro | ppar g — ORGANIC SOIL with SAND
it g f'ﬁ ORGANIC SOIL with GRAVEL
s ffj OL/OH | SANDY ORGANIC SOIL
COBBLES SANDY ORGANIC SOIL with GRAVEL
; CORBLES and BOULBERS % i el ) Bulk Sample Other (see remarks)
e BOULDERS /- _f-j GRAVELLY ORGANIC SOIL with SAND
DRILLING METHOD SYMBOLS WATER LEVEL SYMBOLS
¥ First Water Level Reading (during drilling)
Im Auger Drilling E Rotary Drilling B Eyﬂgﬁ&%ﬁﬁ,ﬁl g Diamond Core ¥ Static Water Level Reading (short-term)
Y Static Water Level Reading (long-term)
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CONSISTENCY OF COHESIVE SOILS

i Unconfined Compressive Pocket ; i =
Descriptor Strength (tsf) Penetrometer (tsf) | Torvane (tsf) | Field Approximation
Very Soft <0.25 < (.25 <0.12 Easily penetrated several inches by fist
Soft 0.25 - 0.50 0.25 - 0.50 0.12-0.25 Easily penetrated several inches by thumb
Medium Stiff 0.50-1.0 0.50-1.0 0.25 - 0.50 Can be penetrated several inches by thumb

with moderate effort
Siiff 1.0-2.0 1.0-2.0 050-1.0 Readily indented by thumb but penetrated
only with great effort

Very Stiff 2.0-4.0 2.0-40 1.0-2.0 Readily indented by thumbnail
Hard >4.0 >4.0 >2.0 Indented by thumbnail with difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT Ng, - Value (blows / foot) Descriptor Criteria
Very Loose 0-4 Dry Absence of moisture, dusty, dry to the touch
Loose 5-10
Medium Dense 11-30 Moist Damp but no visible water
Dense 31-50 Wet Visible free water, usually soil is below
Very Dense > 50 water table

PERCENT OR PROPORTION OF SOILS SOIL PARTICLE SIZE
Descriptor Criteria Descriptor Size
Trace Particles are present but estimated Boulder > 12 inches

to be less than 5% Cobble 3 to 12 inches
Few 510 10% Gravel Coarse 3/4 inch to 3 inches
) . Fine No. 4 Sieve to 3/4 inch
Little 121585 Coarse No. 10 Sieve to No. 4 Sieve
Some 30 to 45% Sand Medium No. 40 Sieve to No. 10 Sieve
Mostly 50 to 100% Fine No. 200 Sieve to No. 40 Sieve
Silt and Clay Passing No. 200 Sieve
_ PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier than the plastic limit.
High It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several times
after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.

CEMENTATION NOTE: This legend sheet provides descriptors and
Descri i associated criteria for required soil description components
scriptor Criteria only. Refer to Caltrans Soil and Rock Logging, Classification,

and Presentation Manual (July 2007), Section 2, for tables of

Weak Crumbles or breaks with handling or i : Fe: : ; A
little finger pressure. additional soil description components and discussion of soil
. ) description and identification.
Moderate Crumbles or breaks with considerable
finger pressure.
Strong Will not crumble or break with finger
pressure.
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ROCK GRAPHIC SYMBOLS

i

=
[/

IGNEOUS ROCK

SEDIMENTARY ROCK

METAMORPHIC ROCK

BEDDING SPACING
Descriptor Thickness or Spacing
Massive >10 ft
Very thickly bedded 3to10ft
Thickly bedded 1to 3t
Moderately bedded 3-5/8 inches to 1 ft
Thinly bedded 1-1/4 to 3-5/8 inches
Very thinly bedded 3/8 inch to 1-1/4 inches
Laminated < 3/8inch

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic Features
Chemical Weathering-Discoloration-Oxidation | Mgﬁg%lrigﬁ! ‘Eﬁeﬂﬁ,’b‘;’i“g Texture and Solutioning )

Descriptor Body of Rock Fracture Surfaces Conditions Y Texture Solutioning General Characteristics

Fresh . No discoloration, not oxidized | No discoloration | No separation, intact No change |No solutioning Hammer rings when crystalline

or oxidation (tight) rocks are struck.

Slightly Discoloration or oxidation is | Minor to complete | No visible separation, Preserved Minor leachin Hammer rings when crystalline

Weathered |limited to surface of, or short [discoloration or |intact (tight) of some soluble |rocks are struck. Body of rock
distance from, fractures; oxidation of most minerals may be |not weakened.
3ohne feldspar crystals are surfaces noted

u

Moderately |Discoloration or oxidation All fracture Partial separation of Generally Soluble minerals |Hammer does not ring when

Weathered |extends from fractures surfaces are boundaries visible preserved may be mostly  [rock is struck. Body of rock is
usually throughout; Fe-Mg discolored or leached slightly weakened.
minerals are rusg‘" feldspar |oxidized
crystals are "clou

Intensely Discoloration or oxidation All fracture Partial separation, rock |Altered by Leaching of Dull sound when struck with

Weathered |throughout; all feldspars and |surfaces are is friable; in semi-arid chemical”  |soluble minerals |hammer; usually can be broken
Fe-Mg minerals are altered to|discolored or conditions, granitics are |disintegration |may be complete |with moderate to heavy manual
clay to some extent; or oxidized; surfaces |disaggregated such as via Bressure or by light hammer
chemical alteration produces |are friable hydration or low without reférence to
in situ disaggregation (refer argillation planes of weakness such as
to grain boundary conditions) incipient or hairline fractures or

veinlets. Rock is significantly
weakened.

Decomposed| Discolored of oxidized Complete separation of [Resembles a soil; partial or Can be granulated by hand.
throughout, but resistant rain boundaries complete remnant rock Resistant minerals such as
minerals such as quartz may disaggregated) structure may be preserved; quartz may be present as
be unaltered; all feldspars leaching of soluble minerals "stringers" or "dikes".
and Fe-Mg minerals are usually complete
completely altered to clay

Note: Combination descriptors (such as "slightly weathered to fresh") are used where equal distribution of both weathering characteristics is present
over significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used
where significant identifiable zones can be delineated. Only two adjacent descriptors shall be combined. "Very intensely weathered" is the combination
descriptor for "decomposed to intensely weathered".

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS
: Uniaxial : B
Descriptor Compressive Strength (psi) Descriptor Criteria
Extremely Strong > 30.000 Extremely Hard| Specimen cannot be scratched with pocket knife or sharp pick; can only be
i chipped with repeated heavy hammer blows
Very Strong 14,500 - 30,000 Very hard Specimen cannot be scratched with pocket knife or sharp pick; breaks with
Strong 7,000 - 14,500 repea}!ed heavy hammer blow§ ) . .
. Hard Specimen can be scratched with pocket knife or sharp pick with heavy
Medium Strong 3,500 - 7,000 pressure; heavy hammer blows required to break specimen
5 Moderatel Specimen can be scratched with pocket knife or sharp pick with light or

Weak 700-3,500 Hard 4 m%%erate pressure; breaks with neggerate hammer brI%vBs 9

Very Weak 150 - 700 Moderately Specimen can be grooved 1/6 in. with pocket knife or sharp r];.)ick with moderate

Extremely Weak <150 Soft or heavy pressure; breaks with light hammer blow or heavy hand pressure
Soft Specimen can be grooved or gouged with pocket knife or sharp pick with light

pressure, breaks with light to moderate hand pressure
Very Soft Specimen can be readily indented, grooved, or gouged with fingernail, or
CORE RECOVERY CALCULATION (%) o capr(\a.red with pocket knife¥ breaks wnf% light hand%regsure .
Z Length of the recovered core Pieces (in.) x 100 FRACTURE DENSITY
Total length of core run (in.) - e
Descriptor Criteria
Unfractured No fractures
= Very Slightly Fractured Lengths greater 3 ft
RAD CALCULATION () Slightly Fractured Lengths from 1 to 3 ft, few lengths outside that range
3 . : ; Moderately Fractured Lengths mostly in range of 4 in. to 1 ft, with most lengths about 8 in.
Length of intact core pieces >4 in. . Intensely Fractured Lengths average from 1 in. to 4 in. with scattered fragmented
Total length of core run (in.) intervals with lengths less than 4 in.

Very Intensely Fractured | Mostly chips and fragments with few scattered short core lengths
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CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
J. Walker 8-20-07 8-20-07 R-07-001
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Woodward Sta ~ Offset ~20L 102+21 363 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B57 45in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING  AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement Grout READINGS 71.51t
— [ = =
= o o - — = =
Z | = 8 ‘E S8l g | B |Bs
D= Q s ol | 892 |8 |%|E
E| S |.g DESCRIPTION oda| & |8 F[8leHz (3 |28 Remarks
> = = aa|l o 0| 2| TI285S = =1k
WL g EE| £ |2|8(|8/E835 8= |55
o | o [Sh o @ olelcl2368 5L |58
= GRAVELLY lean CLAY (CL); medium stiff; olive brown; -
— moist; about 30% angular GRAVEL; about 70% fines —
1 = [FILL]. =
361.00| 2 = =
3 = -
350.00| 4 |= =]
= 3 |7 =
as7.00| 6 5 > =
’ ] 1] 2 15 | 119 -
7 H / ~
355.00| 8 E/ —
9 s
SRR = Becomes stiff. 4 (11 =
= 21 5 =
= 3| 6 18| 112 —
351.00| 12 9 =
13 5 —
S E/ "CLAYEY SAND with GRAVEL (SC): dénse; olive gray; z
—1.»~.#7 moist; about 60% mostly fine GRAVEL; about 20% =
15 = " ;7 coarse SAND; about 20% medium Iflasticityfines; 9 |59 -
—1.-»"",1 meta-shale fragments [LANDSLIDE DEPOSIT). 2l 28 =
u7.00| 16 = 5| 31 12| 126| LU= =
=0 2.3 -
17 = 20 =
345.00 | 18 ./ -
19 =47 =
Hi > 1 METAMORPHIC ROCK (Meta-Shale), dark gray, =
343.00 20 E% moderately weathered, very soft, very intensely 18 | 60 -
=2 fractured, some surfaces are polished. 6| 28 M
b | # =
=4 7| 32 8 | 131 =
aa1.00( 22 H T =
= =
23 =7 =
=il -
339.00| 24 2 =
=3y =
(continued)
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CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

P =g
= o @ s a = =
= O (< A== =
g | e g€ o |S|2 s |2 |22
o £ e || |52 3 s |5
E | T |58 DESCRIPTION ve| 8|2 58Tz |5 |28 Remarks
Z | & |88 ael 2 2|3 gl285 &5 _|RE
U | i |§8 EE 5 |3|8|c|852% 25|52
W | 0 |sSE ww| o | o|lc|c|ECol e o
K1 > ] METAMORPHIC ROCK (Meta-Shale) (continued). 25 |54 B
m [RV/4 8| 25 —
337.00 26 5‘74 o | 29 =
27 E/ =
L (T. ]
335.00| 28 E;‘r/ =
=" —
20 =1 /77 =
:% =
- =
333.00| 30 =L - =
:? 28 |68 H
= Y74 10| 32 -
A :'jf’ 11| 36 E
331.00| 32 2 =
wii E
= =
320.00| 34 =1 /71 =
“ N =]
- ]
35 Ei T1 17 |27 =
:% 12| 13 =
321.00) 36 =727 13| 14 -
37 =AY =
e (el Ci 0 Begin coring with HQ #8 impreg -
EniSt diamond bit —
325.00( 38 E% =
=7 —
39 :y =
- |} 7 =]
= =
23.00 | 40 =L T -
323.00| 40 = WS =
=L 14| 7 =
:j,j P_AETAMOF&PII-IIC RO%K Mﬁta-Sandstone), 15| 13 -
—| /| fine-grained, laminated, dark gray, moderatel M
321.00| 42 5 - weathered, very soft, dipping 30%50". x a 100} 0 s
—1 7 =
43 =2 =
- T4 —
319.00| 44 Ey =
= =
—i > +/ METAMORPHIC ROCK (Meta-Shale), laminated, dark C3 80| 0 —
! gray, moderately weathered, soft, dipping 40 to 5°, —
317.00| 46 = = polished surfaces. -
T ¢ =
41 NS =
T —
315.00| 48 Ey =
N=5 =
= =
318.001 50 =T METAMORPHIC ROCK (Meta-Sandstone), ca 5[0 =
. :% fine-grained, laminated, dark gray, soft. =
=5 =
311.00| 52 (=2 =
=ty g
= —
= =
309.00 | 54 M. 771 -
A =
ey~ | '! & :
(continued)
, REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-001
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Geotechnical Servi 01 Humboldt| 254 X 01-475101
eotechnical services PROJECT OF BRIDGE NAME
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 2 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

ELEVATION (ft)

Material

DESCRIPTION

Sample Location

Blows per 6 in.

Blows per Foot

Dry Unit Weight

{pci)

Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method
Casing Depth

Remarks

307.00

305.00

303.00

301.00

299,00

297.00

295.00

293.00

291.00

289.00

287.00

285.00

283.00

281.00

279.00

[51] o
=]

o
<

T T T LT

59

60

61

62

63

69

70

71

72

73

74

75

76

7

78

78

81

82

83

TDEPTH (ft)

c | Graphics

— 5
A

~T
‘

<A
\

\’,:
(AN
iV 3

\
-l

N
P
Ve

METAMORPHIC ROCK (Meta-Sandstone) (continued).

Sl Sample Number

7

METAMORPHIC ROCK (Meta-Shale), laminated, dark
gray, moderately weathered, soft, dipping 40 to 5°,
polished surfaces.

/| Soft zone from 62.5 to 64 ft.

C6

c7

o1l Recovery (%)
o|RQD (%)

47| 0

17

50

lost circulation

Bottom of Borehole at 71.5 ft.

L T T T T O T T T T T O O O O O O O A T T T T T T

OO

Department of Transportation
Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

REPORT TITLE
BORING RECORD

HOLE ID

R-07-001

DIST.
1]

COUNTY

ROUTE

Humboldt| 254

POSTMILE

EA
01-475101

PROJECT OR BRIDGE NAME

Storm Damage Location: Highway 254 P.M. 5.58

BRIDGE NUMBER

PREPARED BY
C. Goitein

DATE

SHEET

9-11-07 | 3 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
J. Walker 8-29-07 8-30-07 R-07-002
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Caltrans Sta ~ Offset ~15L 103+13 366 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Mobile B47 45 in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Meodified California, SPT, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Inclinometer Installed READINGS 75.0 ft
— Bl e
= S © .| o= = =
= = D c =3 P [=)] B =
e = (=] o — [=)]
| e 85| e |E|E |42 |5 |EF
E |z DESCRIPTION do| & |8 5 8l |3 (29 Remarks
B & o o ® el 2| TIZ5 5 i o g
4ol HEl 5 |5/8|83[882% 25|53
w :)E N ool o |o|c|ecEdas gl |58
ASPHALT with layers of SANDY CLAYEY GRAVEL =
[FILL]. =
1 =
364.00| 2 . -
50/5 =
3 2 -
362.00| 4 25 51 =
3 | 23 =
5 s | 28 =
360.00| 6 1 Begin Punch core @ & ft. =
7 -
358.00| 8 =
9 =
356.00| 10 =
" 5 27 =
6 50 —
354.00| 12 —!
13 !
352.00| 14 =
15 x 37 E
7| =
350.00| 16 g | 23 =
c2 -
17 —
34800 18 =
19 —
B0 29 Poorly graded GRAVEL (GP): ray. dry o moist, =
- subrounded GRAVEL, max. 2 in. dia. [FILL]. =
4] CLAYEY SAND with GRAVEL (SC); medium dense; 9] 13 [74 -200 =33 % =
#1 gray brown; moist; subangular to subrounded GRAVEL, 10| 30 —
344.00| 22 max. 2 in. dia.; occasicnal thin asphalt layers [FILL]. 11| 44 =
23 C3 48 =
342.00 | 24 =
- (continued)
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Btk g . . 01 Humboldt| 254 5.6 01-475101
COICANIGA SaIvIERs PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North | Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 1 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

= S5 - |z £ | £
z | o 8E|l o 2|2 §’ 2 |8lg
= =4 P = = I 2 S| B
< z |58 BESCHIFTION o 3| & |8 g Zledz | B = é Remarks
= D & el =
L | & |88 EE 2 |2/8|al3gsl 5|5l
- W st g o 2 |82|e|C|og8 2% |E|®
w | o |=6 _ wn| O |o|lac|c|Zoold ke | ol
“H.7.7T CLAYEY SAND with GRAVEL (SC) (continued). ca 48 =
i = 18 |22 B
— 15 =
338.00 | 28 = o4 =
2= 15| 122 |UU=2 =
336.00| 30 = =
31 BB CTAYEY GRAVEL with SAND (GC/CL); medium dense; [l 12| 12 | 41 =
= mottled olive gray brown; moist; fine to coarse, 13| 18 —
334.00| 32 =15 7 subangular GRAVEL; coarse SAND; meta-shale 14| 25 o=
—1"2A5 derived [LANDSLIDE DEPOSIT]. =
= ° Cs =
5300 | 54 2B CLAVEY GRAVEL with SAND (GC); medium derise: =
: —] dark gray; moist; fine to coarse, subangular GRAVEL; 122 | UU = =
Moo,z coarse SAND; [LANDSLIDE DEPOSIT]. 1.2 =
= -—
2 :g 15 133 -—
| 15| 186 =
330.00| 36 EOO N 16l 17 E
a7 — f ce -
= g
=9><a =
328,001 38 I METAMORPHIC ROCK (Meta-Shale Landsiide Blook), =
— % medium ?tray to dark gray, moderately weathered, very =
39 —==7_ | soft to soft, very intensely fractured, pervasively 5 =
— 7 /771 sheared, occasional meta-sandstone interbeds, =
326.00 | 40 =7~ [LANDSLIDE DEPOSIT]. =
A -
=4y =
! E% Calcite veining. 24 —
=~ 17| 23 —
aa.00| 42 5! [N s 504 =
Y ]
= =
43 ET cs E
: -
R 71/' SLIDE PLANE at 45 ft. from slope inclinometer profile ' Co 50/4 -
/1 SMS02. — =
45 B ¢ 7 METAMORPHIC ROCK (Meta-Shale), medium gray o =
1 Y7 dark gray, moderately weathered, very soft to soft, very =
320.00 | 46 ==7_] intensely fractured, pervasively sheared, occasional ci0 -
17 /7| meta-sandstone interbeds. =
47 =2 =
S -
318.00( 48 =7 =
N=1 =
\ \: =
316.00| 50 =L = ¢ =
P 1
(L E
=70 16 =
314.00| 52 A4 i =
’ ke ci 72] 0 —
YR —
53 =1 -
17 =
e | o \ 22/ Begin coring with HQ #8 impreg -
48 . j
.-._- e diamond bit —
D
(continued)
; REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Gesteeliesl Sari 01 Humboldt| 254 5.6 01-475101
SRINEINIGE, SSVIoRs PROJECT OR BRIDGE NAME __
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 2 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

£ 5 5 -
= e 2 B s 5 =
5| B5| = |18 | Jg |8 |25
= SN e . = | 52 @ =
E | T |.s DESCRIPTION o E|8 5 8lelz |3 |29 Fiemarks
> E =% a5l ¢ el 2|55 = 2 g
Ly |eg B2 £ |28 clE82< 5|55
e A qs| 2 |2|a|Cle§ee 25 |8
w | a |33 _ ) ww| o |D|C|EE00l ns |80
> i > ./ METAMORPHIC ROCK (Meta-Shale) (continued). ci12 300 =
= —
310.00| 56 E% =
—11 —
h 7/ =
57 5 % =~
=y —
308.00| 58 =7 ~
= =
59 =17 =
1 f ]
306.00 ci13 87| o0 £
0540, Fracture zone, from 62 to 63 ft. E
J Ci4 47| 0 =
Calcite veining. =
302.00 =
] Laminated, bedding joint, dipping 27°. C15 42| 0 Switch bit to stratapax =
L Slow drilling =
C16 7] 0 —
298.00 =
< / Laminated, bedding joint, dipping 30°. ci7 -
Joint, dipping 60°. =
N Joint, dipping 27°. =
/ cig -
292.00 =
— Bottom of Borehole at 75.0 ft. 1
— Inclinometer Installed to 75 ft. =
290.00| 76 M =
77 —
288.00| 78 = —
79 = —
286.00 | 80 = =
81 = =
284.00| 82 4 —
83 H =
282.00 | 84 =
] REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-002
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
01 Humboldt | 254 5.6 01-475101

Geotechnical Services
Office of Geotechnical Design - North

PROJECT OR BRIDGE NAME
Storm Damage Location: Highway 254 P.M. 5.58

BRIDGE NUMBER

PREPARED BY
C. Goitein

DATE
9-11-07

SHEET
30f3




CALTRANS BORING RECORD 0562007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
B. von Dessonnecks-20-07 8-21-07 R-07-003
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Ling) SURFACE ELEVATION
Spectrum Sta ~ Offset ~22L 103+81 366 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Delta Base 4.5in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement Grout READINGS 76.5 ft
—_— S M
£ o @ = = 1=
= = O c (=l [P== =
5| e 85l o |28 ~§ 2 |8k
o £ = = o | = o T
5|z |s8 DESCRIPTION el &8 g gledz |3 ﬁ% Remarks
= p= 1 =
5 | g |28 HERRIE N
i =1 P Bl @ b clxlE258HE|ES
-] Poorly graded SAND with GRAVEL (SP); loose to =
—.--. -1 medium dense; dark brown; wet; some fine, subangular —
1 741 to subrounded GRAVEL; mostly 'fine to coarse SAND; -
.-~ 1 about 5% fines [FILL]. —
364.00| 2 vl —
3 5 -
362.00| 4 = =
= 3 14|72 -
— 1 7 ]
360.00| 6 = a| 7 =
i — =
358.00| 8 = —
9 4 ~
Haof 1 = Becomes dense, contains shale and asphalt fragments. 2 |60|72 -
= 3| 23 =
= 4| 3 =
354.00( 12 (= —
13 M -
352.00| 14 = Circulation Loss =
L = Fine to coarse, subangular to subrounded GRAVEL, 18 |31 |72 -
— max. 2 in. dia.; becomes medium dense. 5| 21 =
350.00| 16 = 10 =
— 6 —
"7 54777 SANDY Iean CLAY with GRAVEL (CL/SC); very stifi, E
= .~ light brown; wet; trace GRAVEL; about 28% little fine to —
348.00 = -/ 4 coarse, subanﬁularto subrounded SAND; mostly -
o (9 medlum to hlg plasticity fines; [LANDSLIDE ]
=i/, DEPO =
= 3 [11]78 =
7| 5 -
8| 6 12137 | UU= =
0.2 -
(continued)
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-003
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Geatechitiical Savi 01 Humboldt| 254 5.6 01-475101
BOlpCIIE] Setvieas PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 1 of 3




CALTRANS BORING RECORD 062007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

g 5 E £ |8 hd =
z | _ B8E|l e |&|E s |2 |Bs
r = Q T e | =T 9| ; @« =
= = - o5 =) ©
= T |=8 DESCRIPTION E; > 2| e ;:;' ® 99_:%. & 28 Remarks
£ = |=& ol ¢ |e|3|Z|Z285 @ 2|8
4| u |58 85 5|33 812=5 25|52
W | o |30 Dol @ |dlc|clSdol 5L |58
B2,/ Moist; little fine to medium SAND. 8 |20]78 PI =
—i ./ | SANDY lean CLAY with GRAVEL (CL/SC) (continued). 9 8 -
840.00| 26 '/ 10| 12 -200 =43 % =
27 (=, =
338.00| 28 = =
29 =
836,00 30 =" Becomes olive brown, some sand. | 3 | 1 =
— 8 -
31 E 9 E
334.00( 32 4/, —
33 =24 =
332.00 | 34 E/ =
= LL).{ , =
= . 4 METAMORPHIC ROCK (Meta-Shale), medium gray, 5 (20|72 ]
= f’/ moderately weathered, moderately soft, very intensely 12| 9 —
330.00| 36 = 7 to intensely fractured, clay infill. iz | 11 13| 127 U0U3= =
a7 E,// ' =
328.00| 38 EI' ’IT' E
d s —
= =
39 H 7 —
=785 =
326.00 | 40 59 5 8l a3 E
i M 14| 11 —
=720 15| 7 -200=9% =
324.00| 42 25> =
= =
43 :V =
= —
322.00 | 44 (= —
45 6 | 17|78 =
16 7 —
320.00 | 46 17| 10 =
47 =
318.00| 48 =
49 =
316.00 | 50 18| 26 78 =
51 5013, —
314.00| 52 ci1 0 Begin Coring with HQ #8 diamond bit E
53 —
c2 17| 0 -
et | 2 1 Dark gray, soft, very intensely fractured, calcite ==
. stringers in some fragments. =
e
(continued)
; REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-003
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Goctachii Ig . 9 01 Humboldi | 254 5.6 01-475101
Bolgdiliical sRlvices PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 2 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 6/26/08

— o =
&= o @ .| = =] =
=) = O O | ~ =
z |2 8E| o 2|8 2|2 |3t
= £ = e | = o |8
g | = |=8 DESCRIPTION =2 8|85l EQEE % |28 Remarks
> B e aal v |e|lz|T|255 & 2|8
bl (g8 E€E| 3|3 8|3/282g 8= |55
= L9 o ] | =
v | o |35 B @ ol EE36e vl |58
"2} * . METAMORPHIC ROCK (Meta-Shale) (continued). c2 7] 0 H
= =
310.00| 56 E% =
1 —
=y /& c3 20| 0 =
o —
T =
308.00| 58 =7 =
7 -
59 (=177 =
785 =
306.00| 60 = 7~ § =
Fird =
&1 P 7~ Meta-sandstone laminated beds. H
(717 -
304.00| 62 % 4 A =
63 '.> = spa n : =
s Bedding joint, dipping 35 to 30°, planar, no infill, JRC =
s02.00| 64 E 27 2 =
I\ 5 |
Rl —
65 l ET Y E
— fl’: Joint, dipping 60°, planar, no infill, JRC 2-4. =
() =
- C5 32] 0 =
T3 =
298.00| 68 =} =
7 —
69 '_/' =
A =
e H
296.00| 70 [/ <~ =
' =
=% =
7 ]
204.00| 72 = i =
73 i3] =
1 L =
292.00| 74 = 7}/ -~
\’I\;~ :
75 LT —
! - —]
0 —
290.00| 76 E% E
—{l 7 fal —]
= Bottom of Borehole at 76.5 ft. H
288.00 | 78 — =
79 —
286.00 | 80 = =
81 —
284.00| 82 5 =
83 M =
282.00 | 84 = =
] REPORT TITLE HOLED -
Department of Transportation BORING RECORD R-07-003
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
Geotechni Ig ; g 01 Humboldt | 254 5.6 01-475101
eotechnical services PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-11-07 | 3 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 7/1/08

LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or North/East and Datum) HOLE ID
B. von Dessonneck8-22-07 8-23-07 R-07-004
DRILLING CONTRACTOR BOREHOLE LOCATION (Station, Offset, Line) SURFACE ELEVATION
Spectrum Sta~ Offset ~22R 103+17 369 ft
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wash Delta Base 4.5 in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERi
Modified California, Coring Safety semi-automatic, 140 Ib, 30-inch drop
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING  AFTER DRILLING (DATE) | TOTAL DEPTH OF BORING
Cement Grout READINGS 76.0 ft
— [ = -
= o @ . e = £
z qE| ¢ |2|E g2 |3
S g S2| % 55| 85 |2 |5
= = Eé DESCRIPTION olo| B |2 u;c;‘ Zledz @ zmg Remarks
o|g |88 HEIHEE RN
| o |S6 hol @ oldl 2358 G |58
~ H#] SANDY lean CLAY with GRAVEL i\Clﬂ; medium stiff; —
— gray; moist; little fine to medium SAND [FILL]. -
1 = —
367.00| 2 p=e/ -
= "SANDY Iean GLAY (CL): hard: light brown; moist; little =
= fine to medium SAND; [DORMANT LANDSLIDE =
= DEPOSIT]. =
365.00| 4 = —
= / 10 |26 61 B
a63.00| 6 ] 1 14 —
i — 2| 12 14 | 112 H
7 = =
361.00| 8 = =
9 E/ -
389.00| 10 5 <R AVELLY Toan CLAY with SAND (OL); very aiify — R =
— brown; moist; little fine to coarse, angular GRAVEL,; fine 3| M —
1 - to coarse SAND; [DORMANT LANDSLIDE DEPOSIT]. 4| 12 15| 114 JUU =0.5 -
357.00( 12 4 —
13 = =
355.00 | 14 = / =
= 8 |2250 =
= 5| 8 -
353.00| 16 / 6| 13 Pl =
17 E/ -
351.00( 18 E/ -
=7 :
R TAWORPFIC FOCK (Wots-Siale) i gy~ — E
= S eta-oshale), aark gray, -
349.00| 20 :% moderately weathered, vegsoft, intensely frgctured, 13 |48 &7 -
i / [DORMANT LANDSLIDE DEPOSIT]. 7| 21 -
= 8| 27 8 | 133 =
347.00| 22 -
23 =
345.00 | 24 —
e /| Approximate base of dormant landslide at 25 ft. -
(continued)
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-004
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
G hnical Servi 01 Humboldt| 254 5.6 01-475101
eolechrical Services PROJECT OR BRIDGE NAME __
Office of Geotechnical Design - North Storm Damage Location: Highway 254 P.M. 5.58
BRIDGE NUMBER | PREPARED BY DATE SHEET
C. Goitein 9-21-07 | 1 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 7/1/08

— | w—
£ S 9 . |5 & |
g | = SE| S |88 g |2 |2
~ = (=] = T e ’?; [ =
= b4 —~| & = D
E | T |58 DESCRIPTION 42| & 8| 25lE |& |28 Remarks
> = =L 25 o a| = |35 5 o =
Ly |28 EE| £ 2 8|92833| 8= |5iE
o | o |36 A A s e A
“Hi > . METAMORPHIC ROCK (Meta-Shale), dark gray, 6 | 7272 =
:% moderately weathered, very soft, intensely fractured. g | 22 =
343.00 | 26 =7 ]
71 10| 50 =
27 _ —
<= —
341.00( 28 B 7/ =
20 H177 =
H
=5 caaad —
339.00( 30 =T R T =
L 11| 22 -
== 12 3 =
337.00| 32 -
a3 By, -
£ —
a35.00| 34 57/ =
7 =
35 557 soft 8 |57)67 =
333.00( 36 - 13 i2e =
. ,7(’ 14| 29 —
%7 =
T —
331.00( 38 =1/ =
s =77 =
i\ . ]
f ’|\’ E
32900 40 =T 19 [78]61 =
(s 15-| 33 —
=70 16 45 =
327.00| 42 =
M=oy s
/e =
7/ —
325.00| 44 ' / =
fh\’ =
=33y 14 |64 61 5
323.00| 46 A w2 =
. Ijlf- 18| 32 ]
47 =
e -
321.00( 48 =1/, =
49 & H
g
319.00| 50 £ 15 |77 61 =
=z 21 =
=17 Fat clay infill. ci] 50 30] 0 i
\ 27 : Begin Coring with HQ #8 diamond bit [}
LOE o [ \’ Circulation Loss E
53 Y E
1 —
- —
315.00| 54 (=1 2 /7 =
a =
5 e =
(continued)
. REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-07-004
Division of Engineering Services DIST. COUNTY ROUTE POSTMILE EA
g - 01 Humboldt| 254 5.6 01-475101

Geotechnical Services
Office of Geotechnical Design - North

PROJECT OR BRIDGE NAME
Storm Damage Location: Highway 254 P.M. 5.58

BRIDGE NUMBER

PREPARED BY
C. Goitein

DATE SHEET
9-21-07 | 2 of 3




CALTRANS BORING RECORD 052007 HUM 254 PM 5.58.GPJ CT SACTO 053107.GDT 7/1/08

ELEVATION (ft)

FDEPTH (ft)

DESCRIPTION

Sample Location

Blows per 6 in.

Blows per Foot

Dry Unit Weight

(pcf)

Shear Strength

Content (%)
(tsf)

Moisture

Drilling Method
Casing Depth

Remarks

313.00

311.00

308.00

307.00

305.00

303.00

289.00

297.00

295.00

293.00

291.00

289.00

287.00

285.00

(9] (&3]
[+;]

o
b}

69

70

71

72

73

74

75

76

b

78

79

81

82

83

Qr,

METAMORPHIC ROCK (Meta-Shale) (continued).

@ sample Number

Q
S ]

c3

Bedding joint, di;zf!ing 30°, meta-sandstone bed, ~0.5 in.
thick, fine grained, calcite in some healed fractures.

Cs

Ce6

8| Recovery (%)
o|RQD (O/u)

W
o
o

47| 0

T T T O O O O O L

Bottom of Borehole at 76.0 ft.

L T T e T T T O T T T T T

(sloy

Department of Transportation
Division of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

REPORT TITLE
BORING RECORD

HOLE ID

R-07-004

DIST.
o1

COUNTY

ROUTE

Humboldt| 254

POSTMILE
5.6

EA
01-475101

PROJECT OR BRIDGE NAME
Storm Damage Location: Highway 254 P.M. 5.58

BRIDGE NUMBER

PREPARED BY
C. Goitein

DATE

SHEET

9-21-07 | 3 of 3
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Lab Test Summary
Storm Damage Location: Highway 254 P.M. 5.58 Job # 85401

-200
R-07-001
Fill CL R-07-001 11
Debris SC R-07-001 16 23 4621 2016
Meta-Shale R-07-001 21
Fill SC R-07-002 21 33
Fill SC R-07-002 29 2.0 3968 3888 122 15 140
Debris GC R-07-002 34 1.2 2460 4320 122 13 138
Debris CL/SC | R-07-003 21 0.2 439 2736 122 12 137
Debris CL/SC | R-07-003 25 17 | 37| 20
Debris CL/SC | R-07-003 26 43
Meta-Shale R-07-003 36 0.3 697 4608 127 13 144
Meta-Shale | R-07-003 41 9
Debris CL R-07-004 6 112 14 127
Debris CL R-07-004 11 0.5 1096 1440 114 15 131
Debris CL R-07-004 16 2.1 42| 20
Meta-Shale | R-07-004 21 133 8 144

LL — LIQUID LIMIT

PL - PLASTIC LIMIT

PI - PLASTICITY INDEX

UU - UNCONSOLIDATED UNDRAINED




100

9ol ____________ ____________ ____________ ...................... ............ ............ ____________ ____________ ............ ............ ...........
) R TR - S——
28|t ____________ ............ ............ ...........
o) S A S —
- ............ — ............ ...........

™ SN S S

PLASTICITY INDEX (PI)

o — J— S— o

5]0) L ............ ............ ............ :

qol S A
7. ML arOL

0 0 ' 20 50 ' 80 ' 00 120
LIQUID LIMIT (LL)

LiQuID PLASTIC PLASTICITY | % PASSING
LIMIT (%) LIMIT (%) INDEX (%) | #200 SIEVE

® R-07-003 @ 25.0 Sandy Clay with Gravel (CL/SC) 37 20 17

SAMPLE SOURCE CLASSIFICATION

[1R-07-004 @ 16.0 Gravelly Clay with Sand (CL) 42 20 22

K‘-\ PLASTICITY CHART PLATE

KLEINFELDER
N HUM 254 PM 5.58 B-1

Pl - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 6/26/08 15:43 - U\NEW GINT PROJECTS\B5401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5.58 LAB TEST 6-12-08.GPJ

Data Template:

EA-01-475101

PROJECT NUMBER 85401 DATE  6/26/2008




Data Template:

- B/26/08 15:44 - UANEW GINT PROJECTS\85401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5,58 LAB TEST 6-12-08.GPJ

SA - KLEINFELDER SANTA ROSA 5-8-08 .GDT

U.S. Standard Sieve Opening Size 1

3

1-1/2 3/4

U.S. Standard Sieve Numbers |
16 30 50 100 200

Hydrometer

100[77T3

70 :
65
60|
a8l

PERCENT FINER BY WEIGHT

30[:+
25|+

20]

1| iiiii

38 4 8

i 04
GRAIN SIZE IN MILLIMETERS

0.&).1. —

0.001

GRAVEL

SAND

Cobbles

COARSE

FINE MEDIUM

COARSE |

SILT
FINE

CLAY

SYMBOL

SAMPLE SOURCE

CLASSIFICATION

©
(]
A

R-07-002 @ 21.0'
R-07-003 @ 26.0'
R-07-003 @ 41.0'

Clayey Sand with Gravel (SC)
Sandy Clay with Gravel (CL/SC)

Meta-Shale

-
KLEINFELDER

Bright People. Right Solutions.

PROJECT N

UMBER 85401

DATE  6/26/2008

PARTICLE SIZE ANALYSIS

HUM 254 PM 5.58
EA-01-475101

PLATE

B-2




10,000

DEVIATOR STRESS (psf)

NEW TXUU - KLEINFELDER SANTA ROSA 5-8-08 .GDT - 6/26/08 15:44 - UANEW GINT PROJECTS\85401 CALTRANS - STORM DAMAGED SITES 5-7\HUM 254 PM 5,58 LAB TEST 6-12-08.GPJ

Data Template:

STRAIN (%)
Confinement| Shear i D Moisture
Sample Source Classification Type of Pressure Strength SiFeh Denrgity Content
Test (psf) (ps (%) (pcf) (%)
® R-07-001 @ 1§.0' Clayey Sand with Gravel (SC) TXUU 2016 4621 6 126 1.7
[ R-07-002 @ 29.0' Clayey Sand with Gravel (SC) TXUU 3888 3968 4 122 14.6
A R-07-002 @ 34.0' Clayey Gravel with Sand (GC) TXUU 4320 2460 11 122 13.4
& R-07-003 @ 21.0'  Sandy Clay with Gravel (CL/SC) TXUU 2736 439 4 122 12.2
© R-07-003 @ 36.0' Meta-Shale TXUU 4608 697 2 127 13.0
@ R-07-004 @ 11.0' Gravelly Clay with Sand (CL) TXUU 1440 1096 1 114 147
UC = Unconfined Compression
TX/UU = Unconsolidated Undrained Triaxial
/‘-'\ STRENGTH TEST DATA PLATE
KLEINFELDER
N T HUM 254 PM 5.58 B-3
EA-01-475101
PROJECT NUMBER 85401 DATE 6/26/2008




AP Engineering & Testing, Inc.

CORROSION TEST RESULTS

Sulfate Content :
Chloride Content :

California Test Method 417
California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Client Name: Kleinfelder AP Job No.: 27-0928
Project Name: Caltrans Date 09/19/07
Project No.: 85401
EA# Boring | Remarks | Soil Type Minimum pH [Sulfate Content | Chloride Content
Highway & PM No. Resistivity (ohm-cm) (%) (%)
EA01-475001 R-07-
HUM 254 PM 13+15 ft CL. 2200 7.3 0.0005 0.0146
58 004
EA01-475001 R-07-
HUM 254 PM 20 ft CL 1800 7.4 0.0087 0.0070
001
58
EA01-475101 R-07-
HUM 254 PM 10.5-15.5 ft CL 1900 73 0.0004 0.0074
004
5.58
EA01-475101 R-07-
HUM 254 PM 30 ft CL 1700 7.4 0.0003 0.0135
002
5.58
EA01-475101 R-07-
HUM 254 PM 13 ft CL 1700 7.4 0.0043 0.0129
5.1 004
EA01-475101 R-07-
HUM 254 PM 32 ft CL 2200 7.6 0.0016 0.0127
5 1 002
NOTES: Resistivity Test and pH: California Test Methods 532 and 643

2607 Pomona Boulevard, Pomona, CA 91768
Tel. (909) 869-6316 Fax. (909)869-6318
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HUM254 SMS02, A-Axis HUMZ254 SMS02, B-Axis
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Eftans

INCLINOMETER MONITORING RESULTS
01-HUM-254-PM 5.58 Depth of Inclinometer Casing: 71 feet
South Miranda Sink Ao Direction: N/A® (Magnetic North)
E.A. No.: 01-475101 Location (WGS-84) : N/A




STATE OF CALIFORNIA ARNOLD SCHWARZENEGGER, Governor

DEPARTMENT OF INDUSTRIAL RELATIONS

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH

MINING AND TUNNELING UNIT

2211 Park Towne Circle, Suite 2

Sacramento, California 95825 Telephone  (916) 574-2540
FAX (916) 574-2542

July 18, 2008

Department of Transportation
North Region — Design East
703 B Street

Marysville, California 95901

Attention: Fermin Barriga, Branch Chief

Subject: Underground Classification No. C107-023-09T
Highway 254 Miranda Walls

Mr. Barriga

The information provided to this office relative to the above project has been reviewed. On the
basis of this analysis, an Underground Classification of “Potentially Gassy with Special
Conditions” has been assigned to the tunnel identified on your submittal. Please retain the
original Classification for your records and deliver a true and correct copy of the Classification
to the tunnel contractor for posting at the job site.

When the contractor who will be performing the work is selected, please advise them to notify
this office to schedule the mandated Prejob Conference with the Division prior to commencing
any activity associated with construction or rehabilitation of the tunnel.

Please be informed that whenever an employee enters any bore or shaft being constructed under
30 inches in diameter, the Mining and Tunneling Unit then has immediate jurisdiction over that
job. Please contact the Mining and Tunneling Unit prior to entering such spaces.

If you have any questions on this subject, please contact this office at your earliest convenience.

Sincerely,

John R. Leahy
Senior Engineer

ce: Richard Brockman
File



State of California

Department of Indusirial Relations

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

Underground Classification

C107-023-09T
CALIFORNIA DEPARTMENT OF TRANSPORTATION

(NAME OF TUNNEL OR MINE AND COMPANY NAME)

1656 Union Street, Eureka, California 95501

(MAILING ADDRESS)

HIGHWAY 254 MIRANDA WALLS

of

at

(LOCATION)

***% POTENTIALLY GASSY with Special Conditions***

has been classified as

(CLASSIFICATION)

as required by the California Labor Code Section 7955.

The Division shall be notified if sufficient quantities of Hammable gas or vapors have been encountered
underground. Classifications are based on the California Labor Code Part 9, Tunnel Safety Orders and Mine

Safety Orders.
***SPECIAL CONDITIONS***

1. A Certified Gas Tester shall perform pre-entry and continuous monitoring of the underground
environment to measure Oxygen and detect explosive, flammable, and toxic gasses whenever an
employee is working in the underground environment.

2. Mechanical ventilation shall provide for continuous exhaust of fumes and air at any time an employee
is working in the underground environment. The primary ventilation fans must be located outside of
the underground environment and shall be reversible by a single switch near the fan location.

3. The Division shall be notified immediately if any Flammable Gas or Petroleum Vapor exceeds 5%
of the Lower Explosive Limit.

4. All utilities that may be in conflict with the project shall be identified and physically located
(potholed) prior to the start of project operations.

The fifty eight 36-inch diameter shafts of varying depths of 41 to 60 feel located at two sites alongside
Highway 254, approximately 1.3 and 0.8 miles south of the Miranda Post Office, Humboldt County.

This classification shall be conspicuously posted at the place of employment.

November 18, 2008
Date

(SENIOR E

John R. Leahy

N

) 03 77089
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