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INTRODUCTION  

Blackburn Consulting (BCI) prepared this Geotechnical Report for the proposed Arcata Rail with 
Trail Connectivity Project.  This report includes data submitted in our previous draft report, 
dated February 17, 2010, for use in preliminary design.   
 
The recommendations in this report are based on the permanent trail alignment as described in 
Winzler and Kelly’s (W&K) 75% submittal plans, dated May 2010.  This report also addresses a 
temporary alignment on top of the existing rail prism within the southern portion of the project. 
 

SCOPE OF SERVICES 

To prepare this report, BCI: 
• Discussed the project with Winzler & Kelly (W&K) project engineers, and reviewed 

preliminary project plans (75% submittals, dated May 2010). 
• Reviewed the project alignment with representatives of W&K. 
• Reviewed published geologic, topographic and seismic mapping of the alignment 

corridor.  
• Reviewed As-Built Log of Test Boring drawings for the existing Caltrans Highway 101 

bridges at Jacoby Creek and Gannon Slough. 
• Sampled and logged eleven test borings along the proposed trail alignment and 25 hand 

probes in areas of soft ground inaccessible to a drill rig. 
• Conducted laboratory testing on samples obtained from the borings. 
• Performed engineering analysis for design and construction of the trail segments and 

associated foundation elements within the project. 
 

SITE DESCRIPTION 

The trail alignment generally follows the existing North Coast Railroad Authority (NCRA) right-
of-way between Eureka and Arcata in Humboldt County, California.  The south end of the 
project is near Bracut Industrial Park and the north end at Larson Park in Arcata.  Total 
alignment distance is approximately 4.2 miles.   
 
The southern and central portions of the alignment are adjacent to the east side of the Humboldt 
Bay National Wildlife Refuge and the Arcata Marsh and Wildlife Sanctuary.  Trail objectives 
include multi-use (bicycle and pedestrian) public access between Eureka and Arcata and access 
to the natural resources along the bay and marshlands.  The trail alignment is relatively flat to 
gently sloping with elevations ranging from approximately 10 feet, along Humboldt Bay, to 60 
feet at Larson Park.  Portions of the alignment cross, or are adjacent to, several sloughs, 
marshlands, drainages, and tidal estuaries.  We show the approximate project alignment on 
Figures 1 and 2. 
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PROJECT DESCRIPTION 

The proposed project is a Class 1 trail that will generally be within existing NCRA or City of 
Arcata right-of-way.  The trail will typically consist of a 10 foot paved section with 2 foot wide 
shoulders, for a total width of 14 ft, although some sections may be slightly narrower.  Typical 
cut/fill sections are shown on the preliminary plans to be less than 6 feet in height and 
constructed at maximum slope gradients of 2H:1V.  Import fill will be required for the project 
but the sources are not identified.   
 
The permanent trail will generally parallel the Northwest Pacific Railroad (NWPR) and is 
described below.  Within the southern portion of the project, the NWPR is parallel to, and 
approximately 50 ft west of, Highway 101.  The railroad is presently not in use and is in various 
states of disrepair; a temporary trail may utilize the existing NWPR grade until such time that rail 
service is restored.   
 
The permanent alignment contains the following sections: 
 
Station 10+00 (Bracut) to 82+47 (track crossing north of Gannon Slough) 
 
This trail section will be located on the east side of the NWPR and involve low cut/fill of about  
3 ft or less.  The fill will encroach onto the existing ditch between the NWPR and Highway 101.  
The ditch will be shifted further east, toward the highway.   
 
At about Station 24+50 the alignment crosses Brainard’s Slough that is drained under the 
highway with a 6’x8’ reinforced concrete box (RCB) culvert and under the NWPR by two 
corrugated metal pipe (CMP) culverts, approximate 36” in diameter.  The CMP’s are severely 
corroded and large voids (sinkholes) have opened within the railroad ballast over the pipes, 
collapsing some of the rail ties.  W&K proposes to span this drainage with an 80 ft long, 10 ft 
wide pre-manufactured steel bridge, supported on driven piles and located between the NWPR 
and Highway 101.  The preliminary plans show 25-ft long approach spans consisting of pre-cast 
deck units supported on concrete spread footings.  For the temporary trail along the existing 
NWPR grade, the bridge may consist of a similar 80-ft long span with abutments supported on 
spread footings established within the embankment fill.   
 
North of Brainard’s Slough, other areas of erosion and/or cavities are present within the railroad 
embankment to about Station 31+00, primarily along the west (bay) side of the tracks.   
 
At about Station 58+20 the alignment crosses Old Jacoby Creek that is drained similar to 
Brainard’s Slough (RCB under the highway and two CMP’s under the NWPR).  The CMP’s are 
similarly corroded and sinkholes have developed over the pipes.  An 80 ft long pre-manufactured 
steel bridge is also proposed here, spanning the drainage over the CMP’s between the railroad 
and the highway, supported on driven piles with pre-cast approach spans supported on spread 
footings.  A temporary alignment along the top of the rail prism, similar to Brainard’s Slough, is 
also proposed here. 
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At about Station 69+50 the alignment crosses Jacoby Creek.  Highway 101 (south-bound) 
crosses the creek with a 3-span, reinforced concrete bridge, approximately 90 ft long, supported 
on multi-column bents and concrete abutments with driven, pre-cast concrete pile foundations.  
The NWPR crosses the creek with a 4-span, timber bridge, approximately 55 ft long, supported 
on timber pilings that have largely deteriorated.  The preliminary plans show the permanent trail 
on a new bridge along the west side of the Highway 101 bridge.  We understand Caltrans plans 
to replace this bridge in the future and the permanent trail may therefore be incorporated into the 
new structure.  The temporary trail may include an 80 ft long replacement bridge along the 
existing rail prism similar to that proposed at Brainard’s Slough and Old Jacoby Creek. 
 
At about Station 80+00 the alignment crosses Gannon Slough.  Highway 101 (south-bound) 
crosses this slough with a 400 ft long, multi-span, reinforced concrete, flat-slab bridge with 
multi-column, concrete pile extensions at the bents.  The NWPR bridge across this slough is a 
195 ft long, multi-span, timber bridge supported on timber piles. W&K proposes to span this 
drainage with a 180 ft long, 10 ft wide pre-manufactured steel bridge, located immediately east 
of the railroad bridge.  Several pre-cast concrete approach spans, each 25 ft long, are shown at 
each end, supported on piles or concrete footings.  The existing NWPR bridge appears to be in 
good condition and the temporary trail may utilize this bridge, assuming satisfactory assessment 
of the timber piling. 

 
Station 82+47 (north of Gannon Slough) to 170+00 (Samoa Boulevard)  
 
At Station 82+47 the trail crosses to the west side of the NWPR tracks and parallels the tracks 
along the edge of the tidal estuary, then along the west side of South G Street to the City of 
Arcata Waste Water Treatment Plant (WWTP).  Past the WWTP, the trail crosses Butcher 
Slough and follows an existing trail/dirt road to I Street, then atop an existing levee section 
through Arcata Marsh to Samoa Boulevard.  Most of the trail in this segment will be constructed 
at-grade with little new cut/fill.  Some minor “sliver fills” may be required to achieve the full 
trail width and may, locally, encroach onto soft, tidal estuary ground.   
 
At Station 125+80 the trail crosses Butcher Slough.  An existing footbridge crosses the slough, 
comprised of a 50-ft long, clear-span concrete bridge, about 6 ft wide, with concrete abutments.  
The existing bridge is constructed over a large diameter sewer line.  Several other exposed utility 
lines cross the slough on the south side of the bridge.  The W&K plans show a new, 75 ft long, 
10 ft wide pre-manufactured steel bridge, supported on driven piles, located adjacent to the 
existing bridge.  The existing utilities are to remain and be protected.  This bridge may be 
supported on spread footings, similar to the temporary crossings at Brainard’s Slough and Old 
Jacoby Creek. 
 
At about Station 160+00 the trail crosses a drainage basin controlled (in part) by tidal flows.  The 
plans show this area to be crossed on four, precast concrete bridge deck panels, each 20 ft long and 
10 ft wide, supported by spread footing foundations.  These panels, elevated about 3 ft above the 
ground surface, will be “hinged” at the deck to accommodate anticipated differential settlement.   
 
Approaching Samoa Boulevard (north from about Stations 162+00) the alignment crosses an old 
industrial area with scattered piles of rubble and debris.   
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Station 170+00 (Samoa Boulevard) to Station 238 (Sunset Avenue) or 24  (Larson Park) 
 
This segment follows L Street, along the west side of the City of Arcata, then follows Alliance 
around the west side of Arcata High School and through an area of previous logging operations.  
The alignment then connects with a future extension of Foster Avenue and continues to Sunset 
Avenue.  The project may continue east from Sunset Avenue to Larson Park, approximately an 
additional 600 ft. 
 
The section along L Street from Station 170+00 to about Station 179+00 is a flat, unpaved area 
west of the NWPR tracks that follows an old rail spur; this area will receive a new trail pavement 
section.  From Station 179+00 to about Station 192+00, the trail crosses to the east side of L 
Street where the existing asphalt pavement will be replaced.  North of Station 192 to about 
Station 212+50 the alignment follows existing street sections and/or old street/rail grades, and 
follows the east side of Alliance Road to Jolly Giant Creek; minor fills (up to about 3 ft in 
height) will be constructed along portions of this segment. Some low retaining walls may be 
required along Alliance Road below the high school.   
 
 At about Station 212+50 the trail crosses Jolly Giant Creek.  The creek is carried under Alliance 
Road by an oval culvert with a concrete headwall.  Upstream of Alliance Road, a concrete 
diversion structure is located in the creek.  Plans show a 20 ft long, precast concrete bridge deck 
across this creek, with concrete spread footings, located just downstream of the diversion 
structure.    
 
North of Jolly Giant Creek the trail will follow an old berm across an area formerly occupied by 
a log pond.  This area will be cleared, brushed and leveled, requiring a few feet of cut/fill.  No 
major structures or grading is anticipated in this area.  The alignment is obscured by heavy brush 
and trees, and there is potential for buried logs, debris and other logging remnants in this area.  
At about Station 223+00, the trail will merge with the future extension of Foster Avenue; this is 
a separate City project and the trail from here to Sunset Avenue (Station 238) will be designed as 
part of the future City of Arcata roadway.   
 
From Sunset Avenue to Larson Park the trail will be cut into an existing slope on the north side 
of the existing NWPR tracks.  Low retaining walls may be required in this area, depending on 
right-of-way limits and profile grades.  The trail project ends at Larson Park. 
 

SITE GEOLOGY AND FAULTING 

Published geologic mapping (Kelly, 1984) shows the project alignment underlain predominately 
by Holocene age alluvium consisting of marshland (bay mud), clay, sand and gravel.  Older 
Pleistocene-age alluvial sediments, mapped as the Hookton Formation, underlie the alluvium and 
are comprised of nonmarine sandstone with some clay and gravel.  At the north end of the 
project, Quaternary marine terrace deposits (mostly silts, sands and gravels) form the slopes 
directly below Arcata High School and Larson Park.  
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We did not observe evidence of significant geologic hazards such as landslides, subsidence, 
springs or active faults, as part of this study.  However, the location along the margin of 
Humboldt Bay is an active seismic area and subject to numerous seismic hazards, including 
strong ground motions, seismic settlement, soil liquefaction and tsunamis.   
 
Kelly (1984) shows the Freshwater fault to cross the alignment at several locations from Jacoby 
Creek to Samoa Boulevard; this fault, however, is not mapped by the California Geologic Survey 
(CGS) or Caltrans as an active seismic source.  The nearest “active” fault, per CGS, is the Fickle 
Hill Fault System, shown to cross the alignment near 10th Street in Arcata and along Alliance 
Road near the base of slope below Arcata High School.  Other active faults in the area include 
the Mad River and McKinleyville faults, located approximately 2.5 and 3.5 miles, respectively, 
north of the north end of the project.   
 

SUBSURFACE CONDITIONS 

We drilled and logged 10 truck-mounted test borings (B1 through B10) to depths of 41-65 feet 
at locations shown on Figure 2.  Our drilling contractor, Clearheart Drilling, used hollow-stem 
auger drilling method and obtained soil samples with a 3.0-inch OD “California Modified” 
sampler.  Additionally, we completed one hand augered boring at Larson Park (HA-1) to a 
depth of 7.5 feet. 
 
We divide the subsurface soils into three primary units, as follows: 

• Unit 1-  Soft clay and sandy clay from ground surface to depths of generally 18-22 ft, 
but as shallow as 11 ft (B2).  This unit was not encountered on the higher terrace at 
Larson Park (B-10 and HA-1).  This unit is comprised of young (Holocene) alluvium 
and bay mud.  These soils are predominately clay with high plasticity and abundant 
organic matter.  These soils have a characteristic blue-gray color and are interbedded 
with thin layers of loose, clayey sand.  These soils generally underlie a variable depth of 
fill, including the railroad/highway embankment and levee fill, that ranges from about 2-
6 ft deep. In B-9 (Jolly Giant Creek, near the high school), abundant wood debris was 
encountered between depths of 8-12 ft (possibly related to the previous log pond). 

• Unit 2-  Medium dense to dense silty sand and gravel, and stiff to very stiff sandy clay, 
extending to depths of 41-53 ft.  The upper portion of this unit is generally granular (silty 
sand and gravel) and the lower portion generally cohesive (sandy clay), although B-3, B-
4 and B-5 (Jacoby Creek and Gannon Slough areas) contain abundant clay interbedded 
with lesser sand.  These soils, typically blue-gray in color with organics, are considered 
consistent with late Quaternary alluvium.  At Larson Park (B-10, HA-1), these soils are 
mottled gray and orange brown, consistent with Pleistocene-age marine terrace deposits.   

• Unit 3 – Dense sandy and clayey gravel, encountered below depths of 41-53 ft and 
extending to the maximum depth explored (65.5 feet).  This unit is typically weakly 
cemented and poorly graded, with interbedded layers of medium dense sand and stiff 
clay.  We associate this unit with the Pleistocene-age Hookton formation. 

 
See Appendix A for detailed logs of each boring. 
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In addition to the sampled borings we completed 25 hand probes to evaluate the depth of very 
soft (“bay mud”) soils along the marsh/estuary areas.  We were generally able to “push” the 
probes to a depth of 1-3 ft.  Probes P2 through P8 were driven an additional depth (up to 10 ft) 
with a 10 lb drop-hammer.  Further details of probe locations and depths are provided in 
Appendix A. 
 

GROUNDWATER 

We encountered groundwater in the borings ranging from depth 1 ft to 13 ft.  South of Samoa 
Boulevard, these levels vary between about elevation -1 and +8.  Brackish groundwater is 
present throughout the southern portion of the project alignment and is influenced by tidal flows 
in Humboldt Bay.   
 
At Jolly Giant Creek, we encountered groundwater in B-9 at depth 4 feet (about elevation +20), 
approximately at creek level.  At Larson Park, we encountered groundwater at depth 10 feet in 
B-10 and 2.5 ft in HA-1 (about elevation 44-47 ft).   
 
We consider all soils below groundwater levels to be saturated and capable of yielding water 
freely to open excavations. 
 

LABORATORY TESTS 

We performed the following laboratory tests on representative soil samples:   
• Moisture/Density, Sieve Analysis and Plasticity Index for material characterization 
• Unconfined Compression tests for strength parameters 
• Consolidation tests for settlement analysis 
• Soil corrosivity tests for corrosion evaluation 

 
Results of the lab tests show the Unit 1 (organic clay) to range in moisture content from 37-52% 
with dry densities of 68-82 pcf and a Plasticity Index of 27.  Sieve analysis show greater than 
79% passing No. 200 mesh sieve.  These soils classify as “CH” (fat clay) per Unified Soils 
Classification System (USCS).  Unconfined compressive strengths range from 0.2-0.6 tsf.  
Consolidation tests show high compressibility under light to moderate loading conditions.   
 
The Unit 2 soils range in moisture content from 10-30% and in dry density from 92-132 pcf.  
The percent passing No. 200 sieve ranges from 5% to 92%, reflecting the interbedded sand and 
clay layers.  Unconfined compressive strengths of the cohesive soils range from 0.3-2.6 tsf.   
 
We did not conduct laboratory tests on the deep Unit 3 soils due to their dense nature and 
abundant gravel.  We consider these soils to be very strong relative to the Units 1 and 2 soils and 
low in compressibility.   
 
We show the test results on the boring logs and in Appendix B.   
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CORROSION EVALUATION 

We summarize the corrosivity test results in Table 1: 

Table 1 
Corrosion Testing Summary 

 B3-3 B5-3 B6-4 B-9-3B B-10 
Bag A 

pH 7.4 8.2 8.2 4.7 4.3 

Minimum Resistivity (ohm-cm) 230 90 270 8,040 22,780 

Chloride (ppm) 1115 4228 1088 14.1 12.9 

Sulfate (ppm) 114 248 19 1.9 0.6 
 
 
Caltrans considers soils corrosive to foundation elements if one or more of the following 
conditions exist: 

• Chloride concentration is 500 parts per million (ppm) or greater, 
• Sulfate concentration is 2000 ppm or greater, 
• pH is 5.5 or less. 

 
Based on the laboratory test results, the soils along the project alignment are classified as 
corrosive according to the Caltrans Corrosion Guidelines  (Version 1.0, Sept 2003).  The low 
resistivity values and high chloride concentrations, generally present along the bay/marsh areas 
south of Samoa Boulevard, indicate a high corrosion potential to unprotected steel.  The 
corroded steel pipes under the NWPR at Brainard’s Slough and Old Jacoby Creek confirm this 
condition.  Protective coating is likely required within the zone of oxidation for all metal pipes 
and steel piling in this (brackish) environment.   
 
Test result on marine terrace soils generally north of Samoa Boulevard (B-9, B-10) are not 
corrosive to steel, however, are acidic (pH <5.5) and may be reactive to concrete.   
 

SEISMIC GROUND MOTIONS 

BCI used seismic design procedures outlined in the Caltrans ‘Geotechnical Services Manual’ 
(Version 1.0, August 2009) to develop the preliminary Acceleration Response Spectrum (ARS) 
Curve for design of new bridge structures. 
 
Based on the 2007 Caltrans Deterministic PGA Map and 2007 Fault Database, the controlling 
deterministic seismic sources are the Little Salmon fault (Onshore Section) and Mad River fault 
zone (Trinidad fault).  Using distances to the Jacoby Creek bridge site, each fault is assigned the 
following parameters: 
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Table 2 
Fault Parameters Little Salmon fault Mad River fault zone 

Fault Identification Number (FID) 11 89 

Maximum Moment Magnitude (Mmax) 7.2 7.2 

Site-to-Fault (RRUP) Distance (km) 7.85 2.40 

Style of Faulting Reverse Reverse 

Fault Dip (degrees) 30 35 
 
 
Based on our boring data, SPT N60 blow count values, and correlations outlined in the Caltrans 
“Geotechnical Services Design Manual,” we assign the site an average small strain shear wave 
velocity (VS30) equal to 210 meters per second for the upper 100 feet of the soil profile.  Since 
the site is located less than 15.5 miles from the causative faults, we also apply an adjustment 
factor for near-fault effects consistent with Caltrans procedures.  
 
We used the above information to develop deterministic response spectra for the site and 
compared that to the Caltrans minimum deterministic response spectrum that assumes a 
maximum moment magnitude 6.5, vertical strike-slip event occurring at a distance of 7.5 miles.  
We then compared the deterministic results with the probabilistic response spectrum based on 
data from the 2008 United States Geological Survey (USGS) National Seismic Hazard Map for a 
5% in 50 year probability of exceedance (975 year return period).  We also compared our results 
with response spectra based on the Caltrans ARS Online tool.   
 
The probabilistic response spectrum controls over all periods.  Therefore, we recommend a 
preliminary design spectrum based on the probabilistic curve across the period spectrum from    
0 to 5 seconds.  Based on the Preliminary Design ARS Curve, we assign the site a peak ground 
acceleration (PGA) of 0.53g.  We attach the Preliminary Design ARS Curve as Figure 5. 
 
The bridge sites classify as “Site Class F” per Caltrans procedures and, if designed to Caltrans 
criteria, would require further (site specific) ARS analysis.  Site-to-fault distance is less for the 
Butcher Slough bridge and will result in a higher PGA for this bridge.   
 

LIQUEFACTION EVALUATION 

Liquefaction is a secondary effect associated with seismic loading.  It can occur when relatively 
loose, granular (typically less than 35% fines), saturated soils, generally within about 50 feet of 
ground surface, are subjected to ground shaking.  Based on the encountered subsurface 
conditions, laboratory test results, and depth to ground water, we consider the potential for 
detrimental soils liquefaction to be high within layers of loose, granular soils, mostly within the 
Unit 2 materials.   
 
During a seismic event, ground shaking can cause seismic settlement of loose, granular soil.  For 
reasons stated above, the potential for detrimental seismic settlement to occur at this site is high 
within the soft/loose bay/marsh sediments. 
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AS-BUILT FOUNDATION DATA 

We reviewed As-Built Log of Test Borings drawings (1955) for the Jacoby Creek and Gannon 
Slough bridges at Highway 101.  These borings were drilled in April-May, 1952, to as deep as 
150 ft.  The data are consistent with the borings completed for this study and generally show the 
upper 20 ft as soft clay, underlain by stronger material to depth 50 ft (slightly compact to compact 
sandy silt and soft to stiff clay), with mostly compact to very dense sand and gravel with layers of 
very stiff clay below depth 50 ft.  Notations of “peat” and “organic material” are shown in the 
upper 20 ft, with “wood fragments” and “buried logs” noted occasionally throughout the 
underlying soils on the Caltrans logs.  Groundwater is shown at depths of less than 5 ft. 
 
We attach copies of the As-Built LOTB drawings in Appendix C. 
 

CONCLUSIONS 

We develop the following conclusions based on the above data: 
• The proposed trail project is feasible but subject to significant geologic risks common to 

the general Humboldt Bay region.  These include strong seismic ground motions, soil 
liquefaction, settlement and tsunami hazard.   

• The soft (bay mud) soils within the upper 20 ft are subject to consolidation under 
increased loading and may experience differential settlement based on load distribution. 

• Groundwater within the bay/marsh sediments is shallow, brackish, and creates a 
corrosive soil environment within the zone of oxidation.   

• Support for new bridge foundations is available on driven, pre-cast concrete piles. 
Except as noted otherwise, steel piles (H-piles or pipe piles) are not recommended due to 
the corrosive soil conditions and limited lateral capacity.  Cast-in-Drilled Hole (CIDH) 
piles are not recommended due to the shallow groundwater and caving/squeezing soil 
conditions.   

• Spread footings are not generally appropriate for bridge foundations due to the soft, 
compressible soils in the upper 20 ft, however, may be acceptable for light-loaded 
approach slabs and/or precast panels at elevated trail sections.  Spread footings may also 
be appropriate for temporary bridges located along the existing rail prism, but would be 
subject to long-term settlement, liquefaction and limited lateral resistance in the 
transverse direction. 

• “Standard” (Caltrans) loading to 45 or 70 tons per pile is available within the lowermost 
(Unit 3) soils.  Design (axial) loads to about 20 tons could be achieved within the Unit 2 
soils, however, the interbedded soft/loose soils within this unit are subject to 
consolidation and/or liquefaction; permanent foundation support is therefore 
recommended within the underlying Unit 3 soils. 

• A composite pile has been proposed, comprised of a precast concrete section in the 
upper pile to mitigate corrosion and steel pipe in the lower pile to facilitate driving.  The 
pipe pile would be partially driven, then field-welded to a steel plate attached to the base 
of the precast pile, then driven below the oxidization zone and into the lowermost Unit 3 
soils.  This is an acceptable alternative and would also reduce the size of the crane 
equipment next to US 101. 
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• Support for short approach slabs (e.g., 20-25 ft long, precast panels) can be achieved on 
shallow spread footings established in undisturbed soils and/or a prism of select material, 
assuming that differential settlement of several inches can be tolerated.  Settlement can 
be reduced with increased depth of select material and/or use of geotextiles (e.g., geogrid 
and/or geofabric).   

• Support for the proposed new embankment fills is generally available on native, 
undisturbed soils below the vegetation layer.  Some areas, however, may require 
removal of soft subgrade soils and replacement with select, granular material or geogrid. 

 

RECOMMENDATIONS 

Trail Section 

Subgrade Preparation 

Strip and dispose all surficial vegetation and any disturbed soils or debris.  We estimate this 
depth at approximately four inches below ground surface.  These materials are not suitable for 
use in engineered fill but, less any debris, may be used as topsoil over finished slopes. 
 
In areas of new fill foundations, scarify the exposed surface to a minimum depth of 6 inches, 
moisture-condition, and compact to at least 90% relative compaction per CTM 216.  If very soft 
(“bay mud”) or organics are present at this level, or where compaction is unachievable due to 
pumping soils, treat the subgrade by subexcavating an additional 12 inches, place a layer of 
geogrid and backfill with select granular fill (e.g., Class 2 AB) compacted to 90% relative 
compaction.  Use Tensar TX160, or equivalent, for geogrid mats to distribute new fill loads.  Use 
Class-2 Aggregate Sub-base (or similar) for granular fill.   
 
Based on the data developed for this study, we estimate that approximately 25% of the area 
between the south end of the project (Station 10+00) and Samoa Boulevard (Station 170+00) 
will encounter soft soils requiring supplemental treatment. 
 

Fill Sections 

New embankment fills will be constructed using imported borrow, presumably from sources in 
the project vicinity.  Import material should meet the specification for Class 3 Aggregate Sub-
base (ASB), placed to at least 90% relative compaction (per CTM 216).  The source of fill 
material is not known at this time, however, we expect slopes constructed at gradients of 2:1 
(horizontal:vertical) or flatter to be grossly stable when constructed with approved materials and 
in accordance with typical Caltrans Standard Earthwork Specifications.   
 
For fills of 6 ft or less and constructed on a prepared subgrade surface per above, we consider the 
potential settlement will be in the range of 1-2 inches.  Where the fill is against existing railroad 
or highway fills, settlement will likely be negligible due to small surcharges over fill that has 
been in-place for many years.  Bench the new fill into existing embankments in accordance with 
typical Caltrans earthwork specifications.   
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Cuts and Excavations 

Significant cut slopes are not anticipated for this project.  Temporary slopes may be required for 
certain installations.  Slope and/or shore temporary excavations in accordance with current Cal 
OSHA requirements.  Where the use of excavation sloping and/or shoring is required, a 
competent person must classify each soil deposit as Type A, Type B, or Type C in accordance 
with OSHA procedures.  We expect most native soils to be classified as Type C, which requires 
a temporary slope gradient of 1.5:1 or flatter. 

 

Structural Section 

Typically, structural sections for trails similar to this can follow Caltrans guidelines (per 
Highway Design Manual), using a Traffic Index of 5.0 and assuming light loads (e.g., occasional 
maintenance vehicles but no heavy truck loads).  Assuming a structural section established on 
firm, native soils (compacted to minimum 90% per above), or on a reconstructed subgrade 
utilizing geogrid and granular fill, we consider a minimum section comprised of 0.2’ AC over 
0.5’ Class-2 AB as acceptable.  Compact the Aggregate Base section to 95% relative 
compaction. 
 
Where soft soils are encountered, this office should verify the subgrade conditions during 
construction and develop a modified section, as needed.  For a structural section established 
directly on soft to stiff clay, with presumed R-value of 5, a section comprised of 0.2 ft AC over 
0.9’ Class 2 AB would be appropriate.   
 

Interim Alignment (Top of Rail Prism) 
An interim alignment may utilize the existing rail section between the south end of the project 
(Station 10+00) to north of Gannon Slough (about Station 82+47).  We recommend the 
following steps to use the existing top of rail prism: 

• Remove the existing rails and underlying ties to expose the ballast section.   
• Lower the grade, as possible, to achieve the necessary trail width without adding 

significant fill.  If fill is required, fill to the highway side (east) to avoid new fill on 
the bay side. 

• Repair existing “sinkholes” along the alignment by filling with gravel (similar to 
ballast gravel).  

• Compact the surface to 90% relative compaction (CTM 216) and construct the 
structural section per above. 

 

Bank Stability 

Between about Stations 10+00 (Bracut) to Station 82+47 (Gannon Slough), the west side of the 
existing rail section is subject to wave attack from Humboldt Bay.  Erosion protection is 
necessary to the extent that the permanent or interim alignments rely on the stability of this slope.  
Protection by rock slope protection (RSP) or heavy rip-rap is generally suitable for this purpose.  
Use RSP woven fabric per Section 88 of the Caltrans Standard Specifications.  RSP placement by 
Method B (Section 72, Standard Specifications) is acceptable. 
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Structures 

Bridge Foundations - Piles 

Support for precast concrete piles with 45 ton design loads is available at approximately elev. -42 
feet at each of the following structures: 

• Brainard’s Slough 
• Old Jacoby Creek 
• Jacoby Creek 
• Gannon Slough 
• Butcher Slough 

 
For design loads to 70 tons per pile, specify tips to elev. -48 feet. 
 
For the composite sections comprised of a pipe pile in the lower section and concrete pile in the 
upper section, specify tips to elev. -45 feet for 45 ton design loads and elev. -50 feet for 70 ton 
design loads.   
 
For lateral pile capacity, use soil parameters as shown in Figure 6.  These are based on a typical 
soil profiles developed for the Jacoby Creek, Gannon Slough and Butcher Slough bridge sites.  
The Jacoby Creek parameters can also be used for the Brainard’s Slough and Old Jacoby Creek 
bridges.  Use current AASHTO Bridge Design Specifications to apply an appropriate reduction 
in the P-Multiplier for closely spaced piles.   
 

Bridge Foundations – Footings 

For bridges located along the top of the existing rail prism (and including Butcher Slough and 
Jolly Giant Creek), spread footing foundations can be considered, recognizing that footings are 
subject to long-term settlement and the effects of seismic shaking (including liquefaction and 
limited passive resistance in the transverse direction).  For footings approximately 4’ x 12’ in 
dimension, W&K has assigned total load soil pressures of about 2,000 psf or less.  We 
recommend the following steps: 
 

1. Subexcavate 2 ft below the base of the structural footing; scarify the exposed surface to a 
minimum depth of 6 inches, moisture-condition to near optimum moisture compact to at 
least 90% relative compaction per CTM 216.  Inspect carefully for signs of voids or 
unsuitable material and fill/replace, as necessary.   

 

2. If very soft (“bay mud”) or organics are present at this level, or where compaction is 
unachievable due to pumping soils, place a layer of geogrid (e.g., Tensar TX160, or 
equivalent) before placing fill.   

 

3. Replace the material below the footing with Class-2 AB compacted to 95% relative 
compaction.   

 
We expect long-term settlement (e.g., from decomposition of the underlying organic bay muds) 
of a few inches.  This can be mitigated by providing the means to re-level the abutment footings 
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(e.g., jacking at the footing corners), as needed.  If additional seismic restraint is necessary, 
options such as helical anchors might be considered to increase lateral/uplift capacity. 
 

Approach Sections (precast slabs) 

W&K indicates that the pre-cast slab approach sections to the permanent bridges will be short 
(20-25 ft), lightly loaded (approximately 1000 psf for typical 2-3 ft wide strip footings), and 
hinged at the ends to tolerate several inches of long-term, differential settlement.  Considering 
the soft soil conditions at the bridge approaches, we recommend constructing the strip footings 
on a 2 ft thick gravel pad that extends at least 2 ft beyond the footprint of the footing.  If 
conditions at this level are too soft/wet to achieve a stable gravel pad, place geogrid (e.g., Tensar 
TX160, or equivalent)at the base of the gravel section for tensile support.  We recommend a 
minimum 3 ft wide footing to distribute the loads and reduce differential settlement.  We 
estimate total settlement on the order of 2 inches; about half will be differential, and the full 2 
inches may be differential to pile-supported bridge abutment. 
 

Elevated Walkways and Minor Structures 

Elevated walkways (e.g., precast deck panels across the drainage basin at Station 160) and 
minor bridge or headwalls (e.g., precast bridge deck across Jolly Giant Creek at Station 212+50) 
can be supported on spread footings constructed similar to the approach slab sections.  This 
includes subexcavating about 2 ft below the base of footing and replacing with a compacted 
gravel pad extended to at least 2 ft beyond the footing footprint.  Soil bearing to 1500 psf is 
generally allowable with this preparation, conditioned on observations of the footing 
excavations by BCI.   
 
If conditions at the base of the footing excavations are too soft/wet to achieve a stable gravel pad, 
use geogrid for tensile support.  We recommend a minimum 3 ft wide footing to distribute the 
loads and reduce differential settlement.  We estimate total settlement at these locations to be 2 
inches or less; about half of which will be differential.   
 

CONSTRUCTION CONSIDERATIONS 

Excavation and Shoring 
We expect that all excavations can be achieved using typical construction equipment without 
difficulty.  We expect that a construction backslopes of 1.5:1 (horizontal:vertical distance) will be 
generally stable for short-term construction periods during the dry-season (summer/early fall), 
however, excavations within soft “bay mud” soils and/or below groundwater will require shoring.  
The contractor is responsible for design and construction of excavation sloping and shoring in 
accordance with Cal OSHA requirements and the Caltrans “Trenching and Shoring Manual.” 
 

Piles 
Consistent with Section 49-1.08 of Caltrans “Standard Specifications” (May 2006), all piles 
should be driven to or below specified tip and should have required bearing as indicated by the 
following formula at final penetration.  
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Ru =  [1.83*(Er) 
0.5 log10 (0.83*N)] – 124 

where, 

Ru = nominal resistance (kips) 

Er = manufacturer’s rated hammer energy (foot-pounds) at the field observed 
ram stroke 

N = number of hammer blows in the last foot of pile penetration (maximum N 
= 100) 

 
Since the existing highway and railroad bridges are pile supported, we do not expect that 
vibrations due to pile driving will adversely affect the existing structures. 
 

Spread Footings 
Pour footing concrete “neat” (without forming), against trimmed, intact bearing material within 
clean and dry excavations.  If forming is necessary, backfill excavations outside footing limits 
with lean concrete or suitable granular backfill (i.e. “Structure Backfill” per Caltrans “Standard 
Specifications”) compacted to at least 95% relative compaction (per CTM 216).   
 
If it is necessary to deepen footing excavations to engage suitable bearing materials, it is 
acceptable to backfill with plain concrete to plan footing grade, up to a depth of 3 feet below the 
footing, with BCI approval.  Where very soft soils and/or shallow groundwater is present at the 
base of footings, use geogrid and gravel pad to support the footings, as discussed above.  
 

Dewatering 
Shallow groundwater (<5 ft depth) is expected throughout most of the project alignment.  
Groundwater control will be required for open excavations below these levels.  In general, the 
soils are cohesive with low permeability, although granular layers may be highly permeable.  We 
expect that diking, diversion and/or sump pumps will be adequate to control inflow into shallow 
excavations (e.g., for structure footings).  Along the bay, tidal fluctuations may impact the 
required groundwater control.   
 

Storm Water Quality 
This project involves relatively little earthwork.  We expect that construction term erosion 
control will be available by means of typical good construction practices (e.g., use of erosion 
barriers, synthetic slope covers, hydro-seeding, etc.).  If necessary, the contractor should develop 
a Storm Water Pollution Prevention Plan consistent with current construction standards. 
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RISK MANAGEMENT 

Our experience and that of our profession clearly indicates that the risks of costly design, 
construction, and maintenance problems can be significantly lowered by retaining the 
geotechnical engineer of record to provide additional services.  For this project, BCI should be 
retained to: 

• Review and provide written comments on the civil/structural plans and specifications 
prior to construction. 

• Monitor construction to check and document our report assumptions.  At a minimum, we 
should review any shoring plans submitted by the contractor, observe pile driving, 
review spread footing excavations, and review areas of soft fill foundation that require 
supplemental treatment.   

• Update this report if design changes occur, two years or more lapse between this report 
and construction, and/or site conditions change 

 
If BCI is not retained to perform the above applicable services, we are not responsible for any 
other parties’ interpretation of our report, and subsequent addendum’s, letters, and discussions. 
 

LIMITATIONS 

BCI performed services in accordance with the generally accepted geotechnical standard of 
practice currently used in this area.  Where referenced, we used CTM and ASTM standards as a 
general (not strict) guideline only. We do not warranty our services. 
 
BCI based this report on the current site and project conditions.  We assumed the soil and ground 
water conditions encountered in our exploratory borings are representative of the subsurface 
conditions along the project alignment.  Actual conditions between borings could be different 
and ground water may be higher in other locations than measured in the borings. 
 
The interface between soil types on the logs is approximate and may be abrupt or gradual.  We 
based our recommendations on the final logs, which represent our interpretation of the field logs 
and general knowledge of the site and geological conditions. 
 
Our scope did not include evaluation of flooding or on-site hazardous materials.  A hazardous 
materials assessment was completed by others.  This Report should only be used for design and 
construction of the Arcata Rail with Trail Connectivity Project, as described herein. 
 
Modern design and construction are complex, with many regulatory sources, restrictions, 
involved parties, construction alternatives, etc.  It is common to experience changes and delays.  
The owner should set aside a reasonable contingency fund based on complexities and cost 
estimates to cover changes and delays. 
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Jacoby Creek Bridge B-3, B-4 GW@ elev 1.5ft
Service Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

10.5 1.5 1-Soft Clay 0.061343 30 1.74 0.02
1.5 -11 1-Soft Clay 0.025463 30 1.74 0.02
-11 -23 1-Soft Clay 0.043113 35 30 0.01
-23 -37.5 4-Sand 0.039352 40 3.47

-37.5 -49.75 4-Sand 0.041667 100 36
Seismic Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

10.5 1.5 1-Soft Clay 0.061343 30 1.74 0.02
1.5 -2.5 1-Soft Clay 0.025463 30 1.74 0.02

-2.5 -8 10-liquefiable Sand 0.038252 30 28
-8 -11 1-Soft Clay 0.043113 35 3.47 0.01

-11 -13 10-liquefiable Sand 0.039352 75 30
-13 -20.75 1-Soft Clay 0.033565 50 3.47 0.01

-20.75 -23 10-liquefiable Sand 0.039352 75 30
-23 -26 2-Stiff Clay 0.033102 500 6 0.01
-26 -28 10-liquefiable Sand 0.039352 75 30
-28 -30.5 2-Stiff Clay 0.033565 500 6 0.01

-30.5 -49.75 4-Sand 0.041667 120 36

Recommended L-Pile Soil Parameters 
Arcata Trail Bridges

Figure 6
Page 1 of 3



Recommended L-Pile Soil Parameters 
Arcata Trail Bridges

Gannon Slough Bridge B-5 GW@ elev 8ft
Service Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

11 8 1-Soft Clay 0.064988 30 3.47 0.01
8 -26 1-Soft Clay 0.028877 30 3.47 0.01

-26 -39.5 1-Soft Clay 0.023704 50 6.94 0.008
-39.5 -49.75 4-Sand 0.041667 125 38

Seismic Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

11 8 1-Soft Clay 0.064988 30 3.47 0.01
8 -7.5 1-Soft Clay 0.028877 30 3.47 0.01

-7.5 -12 10-liquefiable Sand 0.039352 70 33
-12 -38.5 1-Soft Clay 0.023704 50 6.94 0.008

-38.5 -49.75 4-Sand 0.039352 125 38

Figure 6
Page 2 of 3



Recommended L-Pile Soil Parameters 
Arcata Trail Bridges

Butcher Slough Bridge B-6, B-7 GW@ elev -0.8ft
Service Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

12.2 5.2 4-Sand 0.064988 60 30
5.2 -0.8 1-Soft Clay 0.064988 30 5.21 0.01

-0.8 -5.8 1-Soft Clay 0.028877 30 5.21 0.01
-5.8 -16 4-Sand 0.046516 40 30
-16 -36 2-Stiff Clay 0.033565 25 10.42 0.007
-36 -41.2 4-Sand 0.039352 125 38 0.005

Seismic Load

top of layer 
elevation (ft)

bottom of layer 
elevation (ft) soil type

effective 
unit weight 

(lb/in3)

k values 
(lb/in3)

undrained 
shear 

strength 
(cu)    (psi) 

Internal 
Friction (φ)

Strain (ε50)

12.2 5.2 4-Sand 0.064988 60 30
5.2 -0.8 1-Soft Clay 0.064988 30 5.21 0.01

-0.8 -5.8 1-Soft Clay 0.028877 30 5.21 0.01
-5.8 -16 10-liquefiable Sand 0.046516 40 30
-16 -36 2-Stiff Clay 0.033565 25 10.42 0.007
-36 -41.8 10-liquefiable Sand 0.039352 125 30 0.005

-41.8 -49.2 4-Sand 0.039352 125 38 0.005
highlighted cells are estimated unit weights
unit weights are either moist unit weights above gw or buoyant unit weights below gw

Figure 6
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weakly to moderately cemented.
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Total depth 60.25 feet.
Groundwater encountered at approximately 9
feet.
Grout backfilled 10/29/2009.

Clayey Gravel, GC, dense, gray green, wet.
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wet, weakly to moderately cemented.
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DESCRIPTION

Total depth 60.25 feet.
Groundwater encountered at approximately 3
feet.
Grout backfilled 10/29/2009.
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moist, fill.

Poorly Graded Gravel, loose, light gray, dry,
trench backfill.

Sandy Fat Clay, CH, medium stiff, blue gray,
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Fat Clay, CH, medium stiff, blue gray, wet.

Well Graded Sand, SW, loose, medium gray,
wet.
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Groundwater encountered at approximately 13
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CLIENT:   Winzler and Kelly

P
LA

S
TI

C
IT

Y
IN

D
E

X

%
 <

20
0 

S
IE

V
E

M
O

IS
TU

R
E

C
O

N
TE

N
T 

(%
)

DESCRIPTION

D
IR

E
C

T 
S

H
E

A
R

45

50

55

LOG OF TEST BORING B7

S
A

M
P

LE
 N

O
.

S
A

M
P

LE

ELEVATION:   11.2 ft
WATER DEPTH (ft):   11 ft
DATE OF READING:   10/27/2009
TIME OF READING:



A
N

G
LE

FIELD

D
E

P
TH

 (F
E

E
T)

%
 <

20
0 

S
IE

V
E

D
R

Y
 D

E
N

S
IT

Y
(P

C
F)

B
LO

W
S

 P
E

R
 F

T.

12

FILE NO.:   1873.1
PROJECT:   Arcata Trail Project
LOCATION:   Arcata, California
CLIENT:   Winzler and Kelly

N
E

W
 L

O
G

 O
F 

B
O

R
IN

G
 F

O
R

M
  1

87
3L

O
G

S
.G

P
J 

 B
LA

C
K

B
R

N
.G

D
T 

 6
/1

7/
10

59

13

Poorly Graded Sand, SP, very dense, blue
gray, wet, with interbedded seams of Silty
Sands, SM, very dense, blue gray, wet, weakly
cemented.
Clayey Sand, SC, medium dense, blue gray,
wet.

Total depth 66.5 feet.
Groundwater encountered at approximately 11
feet.
Grout backfilled 10/27/2009.

LABORATORY

23

P
LA

S
TI

C
IT

Y
IN

D
E

X

P
O

C
K

E
T 

P
E

N
.

(T
S

F)

M
O

IS
TU

R
E

C
O

N
TE

N
T 

(%
)

A
D

D
IT

IO
N

A
L

TE
S

TS

U
N

C
O

N
FI

N
E

D
C

O
M

P
R

E
S

S
IV

E
S

TR
E

N
G

TH
 (p

si
)

Blackburn Consulting

G
R

A
P

H
IC

 L
O

G

DRILLING DATE:   10/27/09
DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   11.2 ft
WATER DEPTH (ft):   11 ft
DATE OF READING:   10/27/2009
TIME OF READING:

S
A

M
P

LE

DESCRIPTION

D
IR

E
C

T 
S

H
E

A
R

D
IR

E
C

T 
S

H
E

A
R

C
 (P

S
F)

LOG OF TEST BORING B7

S
A

M
P

LE
 N

O
.

65



A
N

G
LE

21

7

4

26

LABORATORYFIELD

4.0

D
E

P
TH

 (F
E

E
T)

N
E

W
 L

O
G

 O
F 

B
O

R
IN

G
 F

O
R

M
  1

87
3L

O
G

S
.G

P
J 

 B
LA

C
K

B
R

N
.G

D
T 

 6
/1

7/
10

D
R

Y
 D

E
N

S
IT

Y
(P

C
F)

Fat Clay, CH, very stiff to hard, olive gray,
moist, fill.

2.75

4.5

0.75 0.44

1

2

3

Fat Clay, CH, very stiff to hard, olive gray,
moist.

Clayey Sand, SC, very loose, blue gray, wet,
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gray, wet.
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Clayey Sand, SC, stiff, blue gray, wet, with
organics.

Silty Sand, SM, loose, blue gray, wet.

Lean Clay, CL, soft to medium stiff, blue gray,
wet.
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green gray, wet.

Well Graded Sand, SW, dense to very dense,
blue gray, wet.
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Total depth 61.5 feet.
Groundwater encountered at approximately 8
feet.
Grout backfilled 10/26/2009.
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Sand, SM, soft/loose, gray brown to olive gray,
moist to wet, fill.

Lean Clay, CL, medium stiff to stiff, blue gray,
wet.

Lean Clay, CL, very stiff to hard, orange brown
mottled light gray, moist, weakly cemented.
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DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   24.4 ft
WATER DEPTH (ft):   4 ft
DATE OF READING:   4/27/2010
TIME OF READING:
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Lean Clay, CL, very stiff to hard, orange brown
mottled light gray, moist, weakly cemented.

99

97

96

31

16

7

25

30

35

Blackburn Consulting

A
D

D
IT

IO
N

A
L

TE
S

TS

2.0

4.0

U
N

C
O

N
FI

N
E

D
C

O
M

P
R

E
S

S
IV

E
S

TR
E

N
G

TH
 (p

si
)

P
O

C
K

E
T 

P
E

N
.

(T
S

F)

G
R

A
P

H
IC

 L
O

G

DRILLING DATE:   4/27/10
DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
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DATE OF READING:   4/27/2010
TIME OF READING:
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Clayey Sand, SC, medium dense, blue gray,
moist.

N
E

W
 L

O
G

 O
F 

B
O

R
IN

G
 F

O
R

M
  1

87
3L

O
G

S
.G

P
J 

 B
LA

C
K

B
R

N
.G

D
T 

 6
/1

7/
10

B
LO

W
S

 P
E

R
 F

T.

35

A
N

G
LE

LABORATORYFIELD

D
E

P
TH

 (F
E

E
T)

D
R

Y
 D

E
N

S
IT

Y
(P

C
F)

Total depth 46.5 feet.
Groundwater encountered at approximately
4.0 feet.
Grout backfilled 10/29/2009.
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DRILLING DATE:   4/27/10
DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   24.4 ft
WATER DEPTH (ft):   4 ft
DATE OF READING:   4/27/2010
TIME OF READING:
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Sandy Silt, ML, soft, reddish black, moist.

5021

25

22

21

3 22

1

16

Bag A

0.46

3.5

4.0

N
E

W
 L

O
G

 O
F 

B
O

R
IN

G
 F

O
R

M
  1

87
3L

O
G

S
.G

P
J 

 B
LA

C
K

B
R

N
.G

D
T 

 6
/1

7/
10

LABORATORYFIELD

2

Sandy Lean Clay, CL, very stiff to hard, orange
brown mottled light gray, moist.

Clayey Sand, SC, medium dense, orange
brown mottled light gray, wet.

Silty Sand, SM, medium dense, orange brown,
wet.

Silty Gravel, GM, medium dense, orange
brown, wet.
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DRILLING DATE:   4/27/10
DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   54 ft
WATER DEPTH (ft):   9.8 ft
DATE OF READING:   4/27/2010
TIME OF READING:
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Total depth 31.5 feet.
Groundwater encountered at approximately 9.8
feet.
Grout backfilled 4/27/2010.
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Sandy Lean Clay, CL, very stiff, blue gray, wet.
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DRILLING DATE:   4/27/10
DRILLING METHOD:   8" HSA
HAMMER TYPE:   automatic
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   54 ft
WATER DEPTH (ft):   9.8 ft
DATE OF READING:   4/27/2010
TIME OF READING:
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Sandy Silt, ML, soft, dark reddish brown, moist.

Sandy Clay, CL, stiff, orange brown, moist to
wet.

Clayey Sand, SC, medium dense, orange
brown, wet

Clayey Gravel, GC, medium dense, orange
brown, wet.

Total depth 7.5 feet.
Groundwater encountered at approximately
2.5 feet.
Backfilled 4/27/2010.
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DRILLING METHOD:   Hand Auger
HAMMER TYPE:
LOGGED:   RCP   CHECKED:   RDS

ELEVATION:   49 ft
WATER DEPTH (ft):   2.5 ft
DATE OF READING:   4/27/2010
TIME OF READING:
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SOIL LEGEND
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CONE PENETRATION TEST (CPT) SOUNDINGDYNAMIC CONE PENETRATION BORING

PLASTICITY OF FINE-GRAINED SOILS

CONSISTENCY OF COHESIVE SOILS

APPARENT DENSITY OF COHESIONLESS SOILS

HAND BORINGROTARY BORING

MOISTURE

PERCENT OR PROPORTION OF SOILS

CEMENTATION

PARTICLE SIZE

GROUP SYMBOLS AND NAMES FIELD AND LABORATORY
TESTING



Probe 
Number

Station and 
Offset (ft)

Push to 
Depth (ft)

Total 
Probe 

Depth (ft)
P1 162+33 11L 0.5 0.5
P2 162+33 11L 1.7 11.4
P3 161+82 12L 1.5 6.3
P4 161+22 10L 1.7 8.6
P5 160+84 13L 1.2 2.2
P6 160+20 1.3 4.1
P7 159+92 1.3 3.1
P8 159+62 1.1 2.7
P9 161+82 12L 1.3 1.3
P10 161+22 10L 1.1 1.1
P11 160+84 13L 1.4 1.4
P12 95+40 10L 3.0 3.0
P13 91+60 8L 3.0 3.0
P14 90+50 10L 1.3 1.3
P15 85+30 8L 3.0 3.0
P16 78+55 8R 2.5 2.5
P17 68+50 8L 3.0 3.0
P18 67+10 10R 3.0 3.0
P19 63+75 10R 2.5 2.5
P20 61+25 9R 3.0 3.0
P21 51+35 8R 3.0 3.0
P22 46+40 10R 3.0 3.0
P23 41+50 10R 3.0 3.0
P24 35+25 8R 3.0 3.0
P25 30+25 10R 3.0 3.0

Notes:
1

2

3

Summary of Hand Probes

Where the probe depth exceeds push 
depth, a 1.25-inch rod was driven with 
a 10-lb hammer with a 18-inch drop.
Probes driven into the stiff clay 
developed high adhesion to rod.

Probes were pushed with a 3-foot hand 
probe to refusal or maximum depth
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Depth

Tested By:

Maximum Load (lb) 41.0
5.58 Deflection at Max. Load (in) 0.755
2.39 Axial Strain at Max. Load 13.5%
4.49 Average Cross-Sectional Area (in2) 5.19

689.80 Compressive Strength (tsf) 0.57
428.80

SS
104.80
311.10
206.3
117.7
57.1
105.0
66.8

Remarks: * % moisture taken after test.

0.000

Moisture Density Test Results

Date

Sample Weight (g)

Dry Weight (g)

Dry Density (pcf)

Arcata Trail Project

Very Dark Bluish Gray Lean CLAY (CL)

Original Diameter (in)

Project Name

11/10/2009

Project Number

Compression Tests

Water Weight (g)

KISB

B1-4cSample 20.0-20.5

Wet Sample Weight (g)

Unconfined Compression Test

Wet Density (pcf)

Sample Description

ASTM D 2166-00

Percent Moisture (%)*

1873.1

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Dry Sample Weight (g)

Sample Area (in2)

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
4.000 0.029 25.000 0.302 36.000 0.569 39.000 0.839
5.000 0.046 25.000 0.319 37.000 0.585 39.000 0.856
7.000 0.063 26.000 0.336 37.000 0.602 39.000 0.872
7.000 0.080 27.000 0.353 38.000 0.619 39.000 0.887
10.000 0.098 28.000 0.370 38.000 0.635 39.000 0.904
11.000 0.115 29.000 0.387 39.000 0.652 39.000 0.920
12.000 0.132 30.000 0.404 38.000 0.669 40.000 0.937
14.000 0.149 30.000 0.420 39.000 0.690 39.000 0.953
15.000 0.167 31.000 0.436 39.000 0.706 39.000 0.970
16.000 0.184 33.000 0.453 39.000 0.723 39.000 0.986
17.000 0.201 34.000 0.469 39.000 0.739 39.000 1.002
20.000 0.219 33.000 0.485 41.000 0.755 39.000 1.018
20.000 0.235 34.000 0.502 39.000 0.772 39.000 1.035
21.000 0.252 34.000 0.519 39.000 0.789 39.000 1.051
22.000 0.269 35.000 0.536 39.000 0.805
24.000 0.286 35.000 0.552 39.000 0.823

Unconfined Compression Test Readings



Project Number

Tested By

Sample Number

Project

KISB

ASTM D 2166-00

Arcata Trail Project

B1-4c

Very Dark Bluish Gray Lean CLAY (CL)
Material Description

1873.1
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Stress vs Strain

Unconfined Compressive Strength (tsf) 0.57

66.8
Wet Density (pcf) 105.0

% Moisture 57.1
Dry Density (pcf)
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Depth

Tested By:

Maximum Load (lb) 27.0
5.51 Deflection at Max. Load (in) 0.290
2.38 Axial Strain at Max. Load 5.3%
4.45 Average Cross-Sectional Area (in2) 4.70

765.20 Compressive Strength (tsf) 0.41
517.2

VV
104.9
418.8
313.9
98.4
31.3
118.9
90.5

Remarks: * % moisture taken after test.

0.000

Original Diameter (in)

Dial reading @ 0 lb

Wet Sample Weight (g)
Tare Number

Tare Weight (g)

ASTM D 2166-00

Water Weight (g)
Dry Weight (g)

Project Name
Project Number

Sample Weight (g)

Sample B1-7c

Unconfined Compression Test

Percent Moisture (%)*
Wet Density (pcf)
Dry Density (pcf)

Sample Area (in2)

Sample Description
Date

Original Sample Length

Dry Sample Weight (g)

Moisture Density

Compression Tests

Arcata Trail Project

Very Dark Bluish Gray Sandy CLAY (CL)
KISB11/10/2009

35.0-35.5
1873.1

Test Results

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.040 11.000 0.132 22.000 0.224 26.000 0.312
3.000 0.046 12.000 0.138 23.000 0.229 26.000 0.318
3.000 0.052 13.000 0.144 24.000 0.235 26.000 0.324
4.000 0.058 14.000 0.150 24.000 0.240 25.000 0.330
5.000 0.063 14.000 0.155 25.000 0.246 25.000 0.335
5.000 0.070 15.000 0.161 25.000 0.252 24.000 0.341
6.000 0.075 16.000 0.167 26.000 0.257 24.000 0.347
6.000 0.080 16.000 0.172 26.000 0.263 25.000 0.352
6.000 0.086 17.000 0.179 26.000 0.268 24.000 0.357
7.000 0.092 19.000 0.184 26.000 0.274 23.000 0.363
8.000 0.098 19.000 0.190 26.000 0.279 20.000 0.369
8.000 0.104 20.000 0.195 26.000 0.285 20.000 0.375
8.000 0.109 20.000 0.202 27.000 0.290 19.000 0.380
8.000 0.115 20.000 0.207 26.000 0.295 17.000 0.386
9.000 0.120 21.000 0.213 26.000 0.302 16.000 0.392
10.000 0.126 22.000 0.218 26.000 0.307 16.000 0.396

Unconfined Compression Test Readings



1873.1

ASTM D 2166-00

Arcata Trail Project

B1-7c

Very Dark Bluish Gray Sandy CLAY (CL)
Material Description

Project Number

Project

KISB
Tested By

Sample Number
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Stress vs Strain

Unconfined Compressive Strength (tsf) 0.41

Wet Density (pcf) 118.9

% Moisture 31.3
Dry Density (pcf) 90.5
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Depth

Tested By:

Maximum Load (lb) 13.0
5.32 Deflection at Max. Load (in) 0.133
2.40 Axial Strain at Max. Load 2.5%
4.53 Average Cross-Sectional Area (in2) 4.65

873.90 Compressive Strength (tsf) 0.20
559.4
UU

105.7
488.0
382.3
71.4
18.7
138.0
116.3

Remarks: * % moisture taken after test.

0.000

Arcata Trail Project

Very Dark Bluish Gray Sandy CLAY (CL)
KISB11/10/2009

10.5-11.0
1873.1

Test ResultsMoisture Density

Compression Tests

Sample Description
Date

Original Sample Length

Dry Sample Weight (g)

Unconfined Compression Test

Percent Moisture (%)*
Wet Density (pcf)
Dry Density (pcf)

Sample Area (in2)

ASTM D 2166-00

Water Weight (g)
Dry Weight (g)

Project Name
Project Number

Sample Weight (g)

Sample B2-2b

Original Diameter (in)

Dial reading @ 0 lb

Wet Sample Weight (g)
Tare Number

Tare Weight (g)

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.009 11.000 0.099 12.000 0.192 8.000 0.281
4.000 0.014 11.000 0.105 12.000 0.198 8.000 0.287
4.000 0.020 11.000 0.110 11.000 0.203 8.000 0.292
4.000 0.025 12.000 0.116 11.000 0.209 7.000 0.298
5.000 0.031 12.000 0.122 11.000 0.215 7.000 0.304
6.000 0.036 11.000 0.128 10.000 0.221 7.000 0.309
6.000 0.042 13.000 0.133 10.000 0.226 7.000 0.315
5.000 0.048 13.000 0.139 10.000 0.232 7.000 0.320
7.000 0.053 13.000 0.145 9.000 0.238 6.000 0.326
7.000 0.059 13.000 0.151 9.000 0.243 6.000 0.331
8.000 0.065 13.000 0.157 8.000 0.249 6.000 0.337
8.000 0.071 13.000 0.163 8.000 0.254 6.000 0.343
9.000 0.077 13.000 0.169 8.000 0.259 6.000 0.349
9.000 0.082 13.000 0.174 7.000 0.265 5.000 0.354
10.000 0.088 12.000 0.180 8.000 0.271 5.000 0.360
11.000 0.093 12.000 0.186 7.000 0.276 5.000 0.366

Unconfined Compression Test Readings



KISB
Tested By

Sample Number

Project Number

Project
Arcata Trail Project

B2-2b

Very Dark Bluish Gray Sandy CLAY (CL)
Material Description

ASTM D 2166-00

1873.1
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Stress vs Strain

Unconfined Compressive Strength (tsf)

116.3
Wet Density (pcf) 138.0
Dry Density (pcf)

% Moisture 18.7
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Depth

Tested By:

Maximum Load (lb) 12.0
5.17 Deflection at Max. Load (in) 0.190
2.40 Axial Strain at Max. Load 3.7%
4.52 Average Cross-Sectional Area (in2) 4.70

844.70 Compressive Strength (tsf) 0.18
523.9
NN

103.7
462.1
358.4
61.8
17.2
137.7
117.5

Remarks: * % moisture taken after test.

0.000

Moisture Density

Original Diameter (in)

Dial reading @ 0 lb

Wet Sample Weight (g)
Tare Number

ASTM D 2166-00

Very Dark Bluish Gray Sandy CLAY (CL)
KISB11/11/2009

21.0-21.5

Sample Weight (g)

Sample B3-2c

Arcata Trail Project

Tare Weight (g)

Wet Density (pcf)
Dry Density (pcf)

Sample Area (in2)

Compression Tests

Water Weight (g)
Dry Weight (g)

Project Name
Project Number

Test Results

Unconfined Compression Test

Percent Moisture (%)*

1873.1

Sample Description
Date

Original Sample Length

Dry Sample Weight (g)

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.029 8.000 0.121 11.000 0.213 10.000 0.303
3.000 0.035 9.000 0.127 10.000 0.218 11.000 0.309
3.000 0.040 8.000 0.132 10.000 0.224 10.000 0.314
4.000 0.046 9.000 0.138 10.000 0.230 10.000 0.320
4.000 0.051 9.000 0.144 10.000 0.235 10.000 0.325
5.000 0.057 9.000 0.150 10.000 0.241 10.000 0.330
5.000 0.063 9.000 0.156 10.000 0.247 11.000 0.336
7.000 0.069 10.000 0.162 10.000 0.252 10.000 0.342
5.000 0.075 10.000 0.168 10.000 0.258 10.000 0.348
7.000 0.081 10.000 0.173 11.000 0.264 10.000 0.353
7.000 0.086 10.000 0.179 11.000 0.270 9.000 0.358
7.000 0.092 10.000 0.184 10.000 0.275 10.000 0.364
7.000 0.098 12.000 0.190 10.000 0.281 10.000 0.370
8.000 0.104 12.000 0.196 10.000 0.286 9.000 0.376
8.000 0.109 10.000 0.201 10.000 0.292 9.000 0.382
8.000 0.116 11.000 0.207 10.000 0.297 9.000 0.387

Unconfined Compression Test Readings



1873.1

ASTM D 2166-00

Project

Tested By

Sample Number

Arcata Trail Project

B3-2c

Very Dark Bluish Gray Sandy CLAY (CL)
Material Description

KISB

Project Number
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Stress vs Strain

Unconfined Compressive Strength (tsf)

137.7

0.18

Wet Density (pcf)

% Moisture 17.2
Dry Density (pcf) 117.5
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Depth

Tested By:

Maximum Load (lb) 22.0
5.50 Deflection at Max. Load (in) 0.148
2.38 Axial Strain at Max. Load 2.7%
4.44 Average Cross-Sectional Area (in2) 4.56

875.70 Compressive Strength (tsf) 0.35
560.4

TT
105.1
488.5
383.4
71.9
18.8
136.6
115.1

Remarks: * % moisture taken after test.

0.000

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
4.000 0.033 19.000 0.124 19.000 0.216 11.000 0.305
3.000 0.039 19.000 0.130 18.000 0.221 11.000 0.310
5.000 0.044 20.000 0.136 17.000 0.227 10.000 0.316
5.000 0.050 20.000 0.142 17.000 0.232 10.000 0.321
7.000 0.055 22.000 0.148 16.000 0.238 8.000 0.327
7.000 0.061 20.000 0.153 16.000 0.243 9.000 0.332
8.000 0.067 21.000 0.159 16.000 0.249 9.000 0.338
10.000 0.072 21.000 0.165 16.000 0.255 8.000 0.344
11.000 0.078 20.000 0.171 16.000 0.260 8.000 0.349
12.000 0.084 20.000 0.176 15.000 0.266 7.000 0.355
13.000 0.089 20.000 0.182 15.000 0.272 8.000 0.361
14.000 0.095 20.000 0.188 13.000 0.277 7.000 0.365
15.000 0.101 20.000 0.193 13.000 0.283
16.000 0.107 20.000 0.199 12.000 0.288
17.000 0.113 19.000 0.205 11.000 0.294
18.000 0.118 19.000 0.210 11.000 0.299

Arcata Trail Project

Very Dark Bluish Gray Sandy CLAY (CL)
KISB11/11/2009

21.0-21.5
1873.1

Compression Tests

Sample Description
Date

Original Sample Length

Dry Sample Weight (g)

Test ResultsMoisture Density

Unconfined Compression Test

Percent Moisture (%)*
Wet Density (pcf)
Dry Density (pcf)

Sample Area (in2)

ASTM D 2166-00

Water Weight (g)
Dry Weight (g)

Project Name
Project Number

Unconfined Compression Test Readings

Sample Weight (g)

Sample B4-4c

Original Diameter (in)

Dial reading @ 0 lb

Wet Sample Weight (g)
Tare Number

Tare Weight (g)



Unconfined Compressive Strength (tsf)

% Moisture 18.8

Tested By

Sample Number

115.1

KISB

Wet Density (pcf) 136.6
Dry Density (pcf)

Project Number

Project

0.35

Arcata Trail Project

B4-4c

Very Dark Bluish Gray Sandy CLAY (CL)
Material Description

ASTM D 2166-00

1873.1

Stress vs Strain
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Depth

Tested By:

Maximum Load (lb) 37.0
5.65 Deflection at Max. Load (in) 0.651
2.39 Axial Strain at Max. Load 11.5%
4.49 Average Cross-Sectional Area (in2) 5.07

669.50 Compressive Strength (tsf) 0.53
402.80

QQ
105.60
293.70
188.1
109.1
58.0
100.6
63.7

Remarks: * % moisture taken after test.

0.000

Dry Sample Weight (g)

Sample Area (in2)

Wet Sample Weight (g)

Percent Moisture (%)*

Dry Weight (g)

Unconfined Compression Test
ASTM D 2166-00

Project Number
Arcata Trail ProjectProject Name

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Wet Density (pcf)

Sample Description
Date

Water Weight (g)

Bluish Gray Lean CLAY (CL)

Original Diameter (in)

Compression Tests

Sample Weight (g)

Dry Density (pcf)

11/11/2009 KISB

1873.1
B5-7b

Moisture Density Test Results

Sample 34.5-35.0

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.029 28.000 0.302 35.000 0.568 36.000 0.838
5.000 0.046 30.000 0.318 36.000 0.584 36.000 0.854
7.000 0.064 31.000 0.335 36.000 0.601 37.000 0.871
9.000 0.081 29.000 0.352 36.000 0.617 36.000 0.887
11.000 0.098 30.000 0.369 36.000 0.634 37.000 0.903
13.000 0.115 31.000 0.386 37.000 0.651 37.000 0.919
15.000 0.132 32.000 0.402 36.000 0.667 37.000 0.936
16.000 0.150 32.000 0.419 37.000 0.689 36.000 0.953
18.000 0.167 33.000 0.436 35.000 0.706 37.000 0.969
20.000 0.184 33.000 0.452 36.000 0.722 37.000 0.986
23.000 0.201 33.000 0.469 37.000 0.738 37.000 1.003
24.000 0.218 34.000 0.485 36.000 0.755 36.000 1.019
21.000 0.235 34.000 0.501 36.000 0.772 36.000 1.032
24.000 0.252 34.000 0.518 37.000 0.788
25.000 0.268 36.000 0.535 37.000 0.806
26.000 0.285 35.000 0.551 36.000 0.822

Unconfined Compression Test Readings



Material Description

1873.1

ASTM D 2166-00

Tested By

Sample Number

KISB

Project

Project Number
Arcata Trail Project

B5-7b

Bluish Gray Lean CLAY (CL)
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Stress vs Strain

Unconfined Compressive Strength (tsf)

% Moisture 58.0
Dry Density (pcf)

0.53

63.7
Wet Density (pcf) 100.6
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Depth

Tested By:

Maximum Load (lb) 52.0
5.81 Deflection at Max. Load (in) 0.906
2.38 Axial Strain at Max. Load 15.6%
4.45 Average Cross-Sectional Area (in2) 5.27

729.60 Compressive Strength (tsf) 0.71
446.00
WW

104.70
334.20
229.5
111.8
48.7
107.5
72.3

Remarks: * % moisture taken after test.

0.000

Dry Sample Weight (g)

Sample Area (in2)

Wet Sample Weight (g)

Percent Moisture (%)*

Dry Weight (g)

Unconfined Compression Test
ASTM D 2166-00

Project Number
Arcata Trail ProjectProject Name

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Wet Density (pcf)

Sample Description
Date

Water Weight (g)

Very Dark Bluish Gray Lean CLAY (CL)

Original Diameter (in)

Compression Tests

Sample Weight (g)

Dry Density (pcf)

11/11/2009 KISB

1873.1
B6-3c

Moisture Density Test Results

Sample 31.0-31.5

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.012 26.000 0.286 43.000 0.554 51.000 0.824
5.000 0.028 27.000 0.302 43.000 0.571 51.000 0.841
7.000 0.045 29.000 0.319 45.000 0.587 52.000 0.857
7.000 0.062 30.000 0.336 46.000 0.604 52.000 0.873
11.000 0.079 31.000 0.354 46.000 0.620 51.000 0.890
11.000 0.096 32.000 0.370 46.000 0.637 52.000 0.906
13.000 0.114 33.000 0.387 47.000 0.653 52.000 0.922
15.000 0.131 34.000 0.404 48.000 0.676 52.000 0.939
16.000 0.149 35.000 0.420 48.000 0.692 52.000 0.955
18.000 0.167 36.000 0.437 48.000 0.708 52.000 0.971
20.000 0.184 38.000 0.454 49.000 0.726 52.000 0.988
20.000 0.201 40.000 0.470 49.000 0.742 52.000 1.005
21.000 0.218 41.000 0.487 50.000 0.758 52.000 1.021
24.000 0.235 40.000 0.504 50.000 0.775 52.000 1.038
24.000 0.252 41.000 0.520 50.000 0.791 52.000 1.055
25.000 0.269 42.000 0.537 51.000 0.808 52.000 1.071

Unconfined Compression Test Readings



Material Description

1873.1

ASTM D 2166-00

Tested By

Sample Number

KISB

Project

Project Number
Arcata Trail Project

B6-3c

Very Dark Bluish Gray Lean CLAY (CL)
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Stress vs Strain

Unconfined Compressive Strength (tsf)

% Moisture 48.7
Dry Density (pcf)

0.71

72.3
Wet Density (pcf) 107.5
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Depth

Tested By:

Maximum Load (lb) 93.0
5.77 Deflection at Max. Load (in) 0.929
2.38 Axial Strain at Max. Load 16.1%
4.45 Average Cross-Sectional Area (in2) 5.30

804.80 Compressive Strength (tsf) 1.26
557.80

CC
155.10
460.70
305.6
97.1
31.8
119.4
90.6

Remarks: * % moisture taken after test.

0.000

Dry Sample Weight (g)

Sample Area (in2)

Wet Sample Weight (g)

Percent Moisture (%)*

Dry Weight (g)

Unconfined Compression Test
ASTM D 2166-00

Project Number
Arcata Trail ProjectProject Name

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Wet Density (pcf)

Sample Description
Date

Water Weight (g)

Very Dark Bluish Gray Lean CLAY (CL)

Original Diameter (in)

Compression Tests

Sample Weight (g)

Dry Density (pcf)

11/11/2009 KISB

1873.1
B6-5c

Moisture Density Test Results

Sample 46.0-46.5

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.010 36.000 0.281 67.000 0.546 88.000 0.815
3.000 0.027 38.000 0.298 69.000 0.563 88.000 0.831
6.000 0.044 40.000 0.314 70.000 0.580 90.000 0.847
7.000 0.061 41.000 0.331 72.000 0.596 90.000 0.864
9.000 0.078 44.000 0.348 73.000 0.613 91.000 0.880
12.000 0.095 45.000 0.364 75.000 0.629 92.000 0.896
13.000 0.112 48.000 0.381 75.000 0.646 92.000 0.913
17.000 0.129 50.000 0.398 78.000 0.668 93.000 0.929
18.000 0.146 52.000 0.415 79.000 0.684 93.000 0.945
20.000 0.163 53.000 0.432 80.000 0.700 93.000 0.963
22.000 0.181 56.000 0.448 82.000 0.716 93.000 0.979
24.000 0.198 58.000 0.464 82.000 0.733 93.000 0.995
27.000 0.215 60.000 0.480 84.000 0.749 93.000 1.011
29.000 0.231 61.000 0.497 84.000 0.766 93.000 1.028
31.000 0.248 64.000 0.513 85.000 0.783 93.000 1.044
34.000 0.265 66.000 0.530 87.000 0.798 93.000 1.061

Unconfined Compression Test Readings



Material Description

1873.1

ASTM D 2166-00

Tested By

Sample Number

KISB

Project

Project Number
Arcata Trail Project

B6-5c

Very Dark Bluish Gray Lean CLAY (CL)
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Stress vs Strain

Unconfined Compressive Strength (tsf)

% Moisture 31.8
Dry Density (pcf)

1.26

90.6
Wet Density (pcf) 119.4
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Depth

Tested By:

Maximum Load (lb) 49.0
5.70 Deflection at Max. Load (in) 0.925
2.39 Axial Strain at Max. Load 16.2%
4.47 Average Cross-Sectional Area (in2) 5.34

744.00 Compressive Strength (tsf) 0.66
497.90

RR
105.00
371.40
266.4
126.5
47.5
111.1
75.3

Remarks: * % moisture taken after test.

0.000

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Dry Sample Weight (g)

Sample Area (in2)

Wet Sample Weight (g)

Percent Moisture (%)*

B7-6cSample 31.0-31.5

Arcata Trail ProjectProject Name

Unconfined Compression Test
ASTM D 2166-00

Project Number 1873.1

Sample Description

Water Weight (g)

Very Dark Gray Lean CLAY (CL)

Original Diameter (in)

11/12/2009

Sample Weight (g)

Dry Weight (g)

Wet Density (pcf)
Dry Density (pcf)

Compression Tests

KISB

Moisture Density Test Results

Date

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.016 20.000 0.290 36.000 0.559 47.000 0.829
4.000 0.033 22.000 0.306 37.000 0.575 48.000 0.845
6.000 0.049 23.000 0.324 38.000 0.591 48.000 0.861
7.000 0.067 24.000 0.341 39.000 0.608 48.000 0.878
9.000 0.084 25.000 0.357 39.000 0.624 48.000 0.894
9.000 0.102 26.000 0.375 40.000 0.641 48.000 0.910
11.000 0.119 27.000 0.392 41.000 0.657 49.000 0.925
12.000 0.136 28.000 0.408 42.000 0.680 48.000 0.942
12.000 0.154 29.000 0.425 43.000 0.697 48.000 0.958
14.000 0.171 29.000 0.441 43.000 0.713 48.000 0.975
15.000 0.188 30.000 0.458 43.000 0.729 48.000 0.992
16.000 0.205 31.000 0.474 44.000 0.745 48.000 1.008
16.000 0.222 33.000 0.491 45.000 0.762 48.000 1.024
18.000 0.239 34.000 0.508 46.000 0.779 48.000 1.040
19.000 0.256 34.000 0.525 48.000 0.795 47.000 1.057
20.000 0.273 35.000 0.542 47.000 0.812

Unconfined Compression Test Readings



1873.1

Material Description

KISB

ASTM D 2166-00

Tested By

Sample Number

Project
Arcata Trail Project

B7-6c

Very Dark Gray Lean CLAY (CL)

Project Number
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Stress vs Strain

Unconfined Compressive Strength (tsf) 0.66

75.3
Wet Density (pcf) 111.1

% Moisture 47.5
Dry Density (pcf)
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Stress vs Strain



Depth

Tested By:

Maximum Load (lb) 30.0
5.42 Deflection at Max. Load (in) 0.420
2.39 Axial Strain at Max. Load 7.7%
4.50 Average Cross-Sectional Area (in2) 4.88

809.30 Compressive Strength (tsf) 0.44
451.00

PP
105.10
380.00
274.9
71.0
25.8
126.2
100.3

Remarks: * % moisture taken after test.

0.000

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.015 17.000 0.196 29.000 0.399 29.000 0.575
4.000 0.026 18.000 0.208 29.000 0.410 29.000 0.586
5.000 0.037 18.000 0.219 30.000 0.420 27.000 0.597
6.000 0.048 20.000 0.230 29.000 0.431 26.000 0.608
7.000 0.059 21.000 0.242 29.000 0.442 25.000 0.618
7.000 0.071 22.000 0.253 29.000 0.453 25.000 0.629
8.000 0.083 25.000 0.265 29.000 0.464
9.000 0.095 23.000 0.276 29.000 0.475
9.000 0.107 25.000 0.286 29.000 0.487
10.000 0.118 25.000 0.298 29.000 0.498
11.000 0.129 26.000 0.308 29.000 0.509
12.000 0.141 27.000 0.320 29.000 0.520
13.000 0.152 28.000 0.331 29.000 0.531
14.000 0.163 29.000 0.343 29.000 0.542
15.000 0.174 29.000 0.376 29.000 0.554
16.000 0.185 29.000 0.388 29.000 0.565

Unconfined Compression Test

Wet Density (pcf)

Arcata Trail Project
ASTM D 2166-00

Project Name
Project Number

Unconfined Compression Test Readings

Sample 11.0-11.5
1873.1
B8-2c

Wet Sample Weight (g)

Sample Area (in2)

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Percent Moisture (%)*
Water Weight (g)

Sample Weight (g)

Compression Tests

Sample Description

Dry Sample Weight (g)

Dry Density (pcf)

Dry Weight (g)

Very Dark Bluish Gray Clayey SAND (SC)
11/12/2009 KISB

Moisture Density Test Results

Date

Original Diameter (in)



Unconfined Compressive Strength (tsf) 0.44

Arcata Trail Project

B8-2c

Very Dark Bluish Gray Clayey SAND (SC)

% Moisture 25.8
Dry Density (pcf)

126.2
100.3

Sample Number

ASTM D 2166-00

Tested By

Wet Density (pcf)

Material Description

KISB

1873.1
Project Number

Project

Stress vs Strain
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Depth

Tested By:

Maximum Load (lb) 48.0
5.80 Deflection at Max. Load (in) 1.006
2.38 Axial Strain at Max. Load 17.3%
4.44 Average Cross-Sectional Area (in2) 5.37

688.30 Compressive Strength (tsf) 0.64
385.90

SS
104.80
277.80
173.0
108.1
62.5
101.7
62.6

Remarks: * % moisture taken after test.

0.000

Original Sample Length

Dial reading @ 0 lb

Tare Number
Tare Weight (g)

Dry Sample Weight (g)

Sample Area (in2)

Wet Sample Weight (g)

Percent Moisture (%)*

B8-7cSample 36.0-36.5

Arcata Trail ProjectProject Name

Unconfined Compression Test
ASTM D 2166-00

Project Number 1873.1

Sample Description

Water Weight (g)

Very Dark Bluish Gray Lean CLAY (CL)

Original Diameter (in)

11/12/2009

Sample Weight (g)

Dry Weight (g)

Wet Density (pcf)
Dry Density (pcf)

Compression Tests

KISB

Moisture Density Test Results

Date

Lb Dial Reading Lb Dial Reading Lb Dial Reading Lb Dial Reading
3.000 0.018 25.000 0.288 41.000 0.556 45.000 0.826
5.000 0.034 25.000 0.305 43.000 0.573 45.000 0.843
7.000 0.051 26.000 0.323 42.000 0.589 46.000 0.859
9.000 0.068 27.000 0.340 43.000 0.606 45.000 0.876
11.000 0.085 28.000 0.356 43.000 0.624 46.000 0.892
13.000 0.101 29.000 0.373 41.000 0.640 46.000 0.909
15.000 0.119 30.000 0.389 43.000 0.657 46.000 0.926
16.000 0.136 30.000 0.407 43.000 0.678 47.000 0.942
17.000 0.154 31.000 0.423 44.000 0.695 46.000 0.958
19.000 0.172 32.000 0.439 43.000 0.710 47.000 0.974
20.000 0.189 35.000 0.456 44.000 0.727 47.000 0.990
20.000 0.206 36.000 0.473 43.000 0.744 48.000 1.006
21.000 0.223 37.000 0.490 44.000 0.761 48.000 1.023
22.000 0.238 38.000 0.506 44.000 0.777 48.000 1.039
24.000 0.254 39.000 0.523 44.000 0.793 48.000 1.056
25.000 0.271 39.000 0.539 43.000 0.810 48.000 1.072

Unconfined Compression Test Readings



1873.1

Material Description

KISB

ASTM D 2166-00

Tested By

Sample Number

Project
Arcata Trail Project

B8-7c

Very Dark Bluish Gray Lean CLAY (CL)

Project Number
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Stress vs Strain

Unconfined Compressive Strength (tsf) 0.64

62.6
Wet Density (pcf) 101.7

% Moisture 62.5
Dry Density (pcf)
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Stress vs Strain

















APPENDIX C 

 

 

As-Built Log of Test Borings (Caltrans): 
Jacoby Creek (10/4/55) 

Gannon Slough (10/4/55) 

 

 

Geotechnical      Construction Services      Forensics 
 



AS BUILT LOG OF TEST BORINGS 1 of 2
JACOBY CREEK BRIDGE



AS BUILTLOG OF TEST BORINGS 2 of 2
GANNON SLOUGH BRIDGE
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