FOR CONTRACT NO.: 01-262004

INFORMATION HANDOUT - PART 2

FOUNDATION REPORTS

2-1. Foundation Report for the Baechtel Creek Retaining Wall (New), Bridge No.
10E0009, dated January 15, 2009

2-2. Revised Foundation Report for the Baechtel Creek Retaining Wall (New), Bridge
No. 10E0009, dated July 3, 2009

2-3. Foundation Report for the AIRW, Bridge No. 10E0001, dated December 7, 2006

2-4. Foundation Report for the UPP Creek Bridge, Bridge No. 10-0305, dated March
11, 2009

2-5. Foundation Report for the UPP Creek Bridge, Bridge No. 10-0174K, dated
March 11, 2009

2-6. Foundation Report for the UPP Creek (SB Off-Ramp), Bridge No. 10-0174K,
dated March 11, 2009

2-7. Foundation Report for the UPP Creek (NB On-Ramp), Bridge No. 10-0174S,
dated March 11, 2009

2-8. Foundation Report for U4 Retaining Wall Bridge No. 10E0002, dated December
8, 2006.

2-9. Foundation Report for the S101-W20 Connector Bridge No. 10-0129F, dated
July 6, 2009.

2-10. Foundation Report for the Rte 101/20 Separation, Bridge No. 10-0128R/L,
dated October 20, 2006.

2-11. Foundation Report for the Quail Meadows OH, Bridge No. 10-0171, dated
January 15, 20009.

2-12. Revised Foundation Report for the Quail Meadows OH, Bridge No. 10-0171,
dated June 19, 20009.

2-13. Foundation Report for the Haehl Creek Bridge, Bridge No. 10-0129R/L, dated
November 9, 2006.

2-14. Foundation Report for the Haehl Creek Bridge, Bridge No. 10-0159, dated June
18, 2008.

2-15. Foundation Report for the Floodway Viaduct, Bridge No. 10-0165, dated
February 23, 2009.

2-16. Foundation Report for the East Hill Road UC, Bridge No. 10-0157, dated June

18, 2008.

2-17. Foundation Report for the E20-N101 Connector Bridge, Bridge No. 10-0129G,

dated October 27, 2006.
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Be energy efficient!
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Division of Structure Design rile:  01-MEN-101-KP R74.430/PM R46.25
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 Baechtel Creek Ret Wall (NEW)

Br. No. 10E0009
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Baechtel
Creek Retaining Wall (Br. No. 10E0009). The Office of Geotechnical Design North,
Branch A completed a subsurface investigation during August 2006 following the request
by the Office of Bridge Design North (OBDN), Branch 2 for foundation

recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (August 2008) along with a review of
the available General Plan dated November 3, 2008 and Foundation Plan dated October
30, 2008. With regards to the current foundation recommendations given in this report,
elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Baechtel Creek Retaining Wall (Br. No. 10E0009) will be
incorporated as part of the Willits Bypass Project located within the city limits of Willits
in Mendocino County (Figures 1 and 2). The proposed new retaining wall will be located
on the west shoulder of the new proposed 101 Freeway approximately 167 meters south
of the new proposed Floodway Viaduct (Br. No. 10-0165). In this report, the Stations are
referenced from the “BCRW” LOL and the Offsets are referenced from the “A” Line
shown on the General and Foundation Plans dated November 3, 2008 and October 30,
2008, respectively. The proposed Baechtel Creek Retaining Wall (BCRW) will be
supported on driven steel H-Piles. Table 1 summarizes the beginning and ending stations
of the proposed retaining wall with corresponding heights.
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Baechtel Creek Ret Wall

Table 1. Proposed Baechtel Creek Retaining Wall (Br. No. 10E0009)

Br. No. 10E0009

EA 01-262001

Retaining Station “BCRW” LOL Offset from “A” Line .
: : Length Height
Wall Begin End Begin End (m) (zom)
Number (m) (m) (m) (m)
BCRW | 146+00.00 147+10.00 17.60 17.60 110.00 4800-6100

Regional Setting and Area Geology

The project 1s located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the center of Little Lake Valley. Little Lake Valley
is an intermontane basin within the northern California Coast Ranges in Mendocino
County that contains a record of sedimentation and deformation during the Pleistocene.
The basin is approximately 11.3 kilometers in length and up to approximately 4.8
kilometers wide near the middle of the valley. The town of Willits is situated in the west-
central portion of the valley. The basin was likely formed by faulting along the Maacama
Fault Zone on the southwest and northeast margins of the valley. Sediments within the
basin, in places over 140 m thick, consist of fine grained lacustrine and overbank
deposits, and coarser grained gravel alluvium from flowing streams. Geologic
investigations of the coarse-grained gravel alluvium suggest the valley formerly drained
to the south (Russian River drainage). Currently, the valley drains to the north into the
Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

“Caltrans improves mobility across California”
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The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Quatenary alluvium. Refer to the field investigation section
of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation during
August 2006.

The subsurface investigation consisted of two mud rotary borings (Nos. B-70 and B-71).
The mud rotary borings were advanced using a self-casing wireline-diamond coring
method extending down to a maximum depth of 37.03 m (121.5 ft). The equipment used
to drill borings B-70 and B-71 consisted of a CS2000 Drill Rig (CME) drill rig equipped
with a Diedrich automatic hammer. Sampling was achieved by utilizing the Standard
Penetration Test (SPT) sampler at 1.5-meter intervals. Selected soil samples were bagged
for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed retaining wall (Br. No. 10E0009) generally consist of
approximately 18.6 m to 19.2 m (61 ft. to 63 ft) of very soft to hard clay and clay with
sand overlying medium dense to dense clayey gravel and well graded gravel with silt,
clay and sand. The foundation materials were encountered down to the maximum depth
explored of 37.03 m (121.5 ft), an elevation of 376.85 m (1236.4 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

“Caltrans improves mobility across California”
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Ground Water

Ground water was encountered at elevation 410.14 m (1345.6 ft) in boring B-71 during
the August 2006 subsurface investigation. Ground water surface elevations are subject to
seasonal fluctuations and may occur at higher or lower elevations depending on the
conditions at time of construction. For more details, please refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the August 2006
subsurface investigation. The Office of Testing and Technology Services, Corrosive
Technology Branch tested the composite samples for corrosive potential. The Corrosion
Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the
pH is 5.5 or less. The minimum resistivity serves only as an indicator parameter for the
possible presence of soluble salts and is not included to define a corrosive site. It is the
practice of the Corrosion Technology Branch that if the minimum resistivity of the
sample is greater than 1000 ohm-cm, the sample is considered to be non-corrosive and
testing to determine the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site. Refer to Table 1 below
for specific test results. '

Table 1: Corrosion Test Summary-Composite Samples for Baechtel Creek
Retaining Wall (Br. No. 10E0009)

Boring Sasiole Dt Minimum Sulfate Chloride
SH Cornision N Number p(m} P pH Resistivity Content Content
(Ohm-Cm) (PPM) (PPM)
C639901 B-70 1.52 6.87 3700 N/A N/A
C639870 B-70 6.40 7.41 1800 N/A N/A
639905 B-71 1.52-2.44 6.14 5600 N/A N/A
C639905 B-71 5.03-5.49 6.73 4800 N/A N/A
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Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Moisture Content, Specific Gravity, Consolidation, Unconfined Compression Testing,
Triaxial (Unconsolidated-Undrained) and Soil Corrosion Testing (pH, sulfate, chloride,
and resistivity). All tests were performed in general accordance with American Society
for Testing and Materials (ASTM) standards or California Test Methods (CTM).
Laboratory test results will be available upon request.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault

1s located approximately 0.6 kilometer southwest of the site and is capable of generating
a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25. The
corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Fill Settlement

Due to the presence of compressible clay soils beneath the proposed retaining wall, it is
recommended that the roadway alignment adjacent to the proposed Baechtel Creek
Retaining Wall be preloaded. Preloading is to be achieved by placement of roadway and
retaining wall fill prior to construction of the proposed retaining wall foundation.
Settlement will take place during and after the construction of the roadway and retaining
wall fill. It has been estimated that the maximum total settlement of the proposed
roadway and retaining wall fill will be about 260 millimeters.

It has been calculated that 90% of the settlement of the roadway and wall fill will take
place approximately 270 days after placement of the fill is completed. If it is necessary
to accelerate the settlement, placement of additional surcharge fill and/or the use of wick
drains may be recommended. Details of these measures will be included in the
Geotechnical Design Report to be prepared by this Office.
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Regardless of the target settlement or the estimated settlement time period, 260 mm and
270 days, respectively, the rate of settlement obtained during the settlement monitoring
will determine if the majority of the settlement in the fill is complete. That is if the
settlement rate is noticeably reduced sooner than the end of the estimated settlement time
period, then it would be acceptable for construction of the retaining wall foundations to
commence. In the opposite case, if the rate of settlement does not change by the time the
estimated settlement time period is over, monitoring shall continue, extending the
settlement time period until the settlement rate diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Baechtel Creek
Retaining Wall (Br. No. 10E0009). At this location, it is recommended driven steel HP
250X62 “H” piles be used to support the proposed Type 1 Retaining Wall. The specified
pile tip elevations, shown below in Table 2, will provide piles with an ultimate
geotechnical capacity that will meet the required nominal resistance in compression.

Table 2. Pile Data Table for the new proposed Baechtel Creek Retaining Wall,
Type 1 Retaining Wall (Br. No. 10E0009).

Retai_ning Wall| Retaining Design Nominal Resistance Bottom of Dsign Pile Tip Sp_eciﬁ_ed
Station along Wall Pile Tvoe Youd C : Tensi Pile Cap S Pile Tip
“BCRW”LOL| Height P e "mirgss“’n "“EIS\;"“ Elevation ® Elevation
{Approximate) mm m (ft) m (ft)
146+00.00 to 412.575 391.0(1) 386.0

146+37.00 e ey pin ks 4 (1353.59) (1283.0) (1283.0)
146+37.00 to 412.575 391.0(1) 386.0

146+77.00 P PHESIRRR, 400 ki g (135359) | (1283.0) | (1283.0)
146+77.00 to 412.575 391.0 (1) 386.0

147+10.00 5100 HF2AuSH2 A o 0 (1353.59) (1283.0) (1283.0)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression

General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.

!\J

If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
mect the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall be contacted for further
recommendations.

“Caltrans improves mobility across California”
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3. Specified pile tip elevations shown in Table 2 above are based on preloading of
compressible clay soils achieved by placement of roadway/retaining wall fill prior to
construction of the proposed retaining wall foundations. If preloading is not
performed, the Office of Geotechnical Design-North is to be contacted for revised
foundation recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

2. Settlement shall be monitored. Monitoring devices shall consist of settlement
platforms placed at the bottom of the roadway/retaining wall fill adjacent to the
proposed Baechtel Creek Retaining Wall. A minimum of three settlement devices
shall be placed beneath the centerline of the roadway embankment adjacent to the
Baechtel Creek Retaining Wall at locations to be determined by the Engineer.

3. Due to the presence of compressible clay soils beneath the proposed retaining wall,
it is recommended that the roadway alignment adjacent to the proposed Baechtel
Creek Retaining Wall be preloaded. Preloading shall be achieved by placement of
roadway and retaining wall fill prior to construction of the Baechtel Creek Retaining
Wall. A 270-day waiting period is required prior to installation of piles and
construction of the wall. The fill settlement shall be monitored during the waiting
period. Ifitis determined that the settlement has ceased prior to the end of the 270-
day waiting period, with the written approval of the Engineer, the waiting period
may be terminated at that time. In the opposite case, if the settlement does not
change by the time the estimated settlement period is over, monitoring shall
continue, extending the settlement period until the settlement rate diminishes.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the

“Caltrans improves mability across California”
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foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
1035, or Reid Buell (916) 227-1012, of the Office of Geotechnical Design-North,
Branch A.

Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Baechtel Creek Retaining Wall, Bridge No. 10E0009.

Data and Information included in the Information Handout provided to the bidders and
contractors are:
A. Foundation Report for Baechtel Creek Retaining Wall, Bridge No. 10E0009,
dated January 15, 2009.

Report by: p————
A W flsrey B o )
TIM ALDERMAN REZA MAHALLATI
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North
Supervised by: . S0FES ‘:
’ - “/.- g i . .-;,4 "1”
Bl i / REID L. BUELL 2. 4937
No. 1481 93412,
RETP BUEITL, C._E.G. NO. 1{181 Exp. ol L ; y * S
Senior Engineering Geologist CERT‘H!%% o Ry, reeeaer™ i
Office of Geotechnical Design-No ENGINEE ‘ Ty df TRV
cc: OGDSN NAYZ T ISR
GS File Room
Reid Buell
R.E. Pending
Structure OE
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State of California Business, Transportation and Housing Agency
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To: MR. GUDMUND SETBERG pate: July 3, 2009
Senior Bridge Engineer
Division of Structure Design File:  01-MEN-101-KP R74.430
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 Baechtel Creek Ret Wall (NEW)

Br. No. 10E0009
Attention: Mr. Marc Friedheim

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5
Office of Geotechnical Design — North

subject: Revised Foundation Report

Introduction/Scope of Work

The following recommendations are in response to a request for revised foundation
recommendations made by the Office of Bridge Design North — Branch 2 for the
proposed Baechtel Creek Retaining Wall, Bridge No. 10E0009. The following report
supersedes our original Baechtel Creek Ret Wall (New) report dated January 15, 2009.
This revised foundation report includes revised foundation recommendations which
account for potential downdrag loads due to the elimination of the settlement waiting
period recommended in our previous report.

This report presents the foundation recommendations for the new proposed Baechtel
Creek Retaining Wall (Br. No. 10E0009). The Office of Geotechnical Design North,
Branch A completed a subsurface investigation during August 2006 following the request
by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (August 2006) along with a review of
the available General Plan dated November 3, 2008 and Foundation Plan dated October
30, 2008. With regards to the current foundation recommendations given in this report,
elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Baechtel Creek Retaining Wall (Br. No. 10E0009) will be
incorporated as part of the Willits Bypass Project located within the city limits of Willits
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in Mendocino County (Figures | and 2). The proposed new retaining wall will be located
on the west shoulder of the new proposed 101 Freeway approximately 167 meters south
of the new proposed Floodway Viaduct (Br. No. 10-0165). In this report, the Stations are
referenced from the “BCRW” LOL and the Offsets are referenced from the “A™ Line
shown on the General and Foundation Plans dated November 3, 2008 and October 30,
2008, respectively. The proposed Baechtel Creek Retaining Wall (BCRW) will be
supported on driven steel H-Piles. Table 1 summarizes the beginning and ending stations
of the proposed retaining wall with corresponding heights.

Table 1. Proposed Baechtel Creek Retaining Wall (Br. No. 10E0009)

Retaining Station “BCRW" LOL Offset from “A” Line Lergth Height
Wall Begin End Begin End ‘(m) frie)
Number (m) (m) (m) (m)
BCRW 146+00.00 147+10.00 17.60 17.60 110.00 4800-6100

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the center of Little Lake Valley. Little Lake Valley
is an intermontane basin within the northern California Coast Ranges in Mendocino
County that contains a record of sedimentation and deformation during the Pleistocene.
The basin is approximately 11.3 kilometers in length and up to approximately 4.8
kilometers wide near the middle of the valley. The town of Willits is situated in the west-
central portion of the valley. The basin was likely formed by faulting along the Maacama
Fault Zone on the southwest and northeast margins of the valley. Sediments within the
basin, in places over 140 m thick, consist of fine grained lacustrine and overbank
deposits, and coarser grained gravel alluvium from flowing streams. Geologic
investigations of the coarse-grained gravel alluvium suggest the valley formerly drained
to the south (Russian River drainage). Currently, the valley drains to the north into the
Eel River system. A suggested cause for the stream drainage changes may be from

“Caltrans improves mobility across California™
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tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Quatenary alluvium. Refer to the field investigation section
of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation during
August 2006.

The subsurface investigation consisted of two mud rotary borings (Nos. B-70 and B-71).
The mud rotary borings were advanced using a self-casing wireline drilling method
extending down to a maximum depth of 37.03 m (121.5 ft). The equipment used to drill
borings B-70 and B-71 consisted of a CS2000 Drill Rig (CME) drill rig equipped with a
Diedrich automatic hammer. Sampling was achieved by utilizing the Standard
Penetration Test (SPT) sampler at 1.5-meter intervals. Selected soil samples were bagged
for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed retaining wall (Br. No. 10E0009) generally consist of
approximately 18.6 m to 19.2 m (61 ft. to 63 ft) of very soft to hard clay and clay with
sand overlying medium dense to dense clayey gravel and well graded gravel with silt,
clay and sand. The foundation materials were encountered down to the maximum depth
explored of 37.03 m (121.5 ft), an elevation of 376.85 m (1236.4 f1).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.
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For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions.

Ground Water

Ground water was encountered at elevation 410.14 m (1345.6 ft) in boring B-71 during
the August 2006 subsurface investigation. Ground water surface elevations are subject to
seasonal fluctuations and may occur at higher or lower elevations depending on the
conditions at time of construction. For more details, please refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the August 2006
subsurface investigation. The Office of Testing and Technology Services, Corrosive
Technology Branch tested the composite samples for corrosive potential. The Corrosion
Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the
pH is 5.5 or less. The minimum resistivity serves only as an indicator parameter for the
possible presence of soluble salts and is not included to define a corrosive site. It is the
practice of the Corrosion Technology Branch that if the minimum resistivity of the
sample is greater than 1000 ohm-cm, the sample is considered to be non-corrosive and
testing to determine the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site. Refer to Table 1 below
for specific test results.

Table 1: Corrosion Test Summary-Composite Samples for Baechtel Creek
Retaining Wall (Br. No. 10E0009)

Boring Sasiinle Dot Minimum Sulfate Chloride

W Covivdon Nimber Number p(:;) £ pH Resistivity Content Content

. (Ohm-Cm) | (PPM) (PPM)
C639901 B-70 1.52 6.87 3700 N/A N/A
C639870 B-70 6.40 7.41 1800 N/A N/A
C639905 B-71 1.52-2.44 6.14 5600 N/A N/A
C639905 B-71 5.03-5.49 6.73 4800 N/A N/A
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Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Moisture Content, Specific Gravity, Consolidation, Unconfined Compression Testing,
Triaxial (Unconsolidated-Undrained) and Soil Corrosion Testing (pH, sulfate, chloride,
and resistivity). All tests were performed in general accordance with American Society
for Testing and Materials (ASTM) standards or California Test Methods (CTM).
Laboratory test results are available upon request.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault

is located approximately 0.6 kilometers southwest of the site and is capable of generating
a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25. The
corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site. -

Foundation Recommendations

The following foundation recommendations are for the new proposed Baechtel Creek
Retaining Wall (Br. No. 10E0009). At this location, it is recommended driven steel HP
360X132 “H” piles be used to support the proposed Type 1 Retaining Wall. The
specified pile tip elevations, shown below in Table 2, will provide piles with an ultimate
geotechnical capacity that will meet the required nominal resistance in compression.
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Table 2. Pile Data Table for the new proposed Baechtel Creck Retaining Wall,
Type 1 Retaining Wall (Br. No. 10E0009).

Retaining Wall| Retaining ; Blithirial RaSSEAOT Bottom of : 3 Specified Nowinal
e ¥ Design e Design Pile i Driving
Station along Wall PiteTons | Lasd s PileCap | o Eravac Pile Tip | o cistance
“BCRW™ LOL| Height ype k}‘\J Compression Tension Blcvation p H;d L | Hiesiation R%N?-nt;
(Approximate) mm kN kN m (ft) i m (ft) c?(;:lc

396.5(1)
146+00.00 to 412.575 (1300.9) 388.0
146437.00 4800 [HP 360X132 400 800 0 (1353.59) 388.0(2) (1273.0) 1850
(1273.0)
396.5 (1)
146+37.00 to 5 412,575 (1300.9) 388.0
lagrrnhn. | 3000 HPIGINISE <00 e 4 (135359) | 3s80@ | (2730 | 180
(1273.0)
396.5 (1)
146+77.00 to i 412.575 (1300.9) 388.0
14741000 6100 |HP 360X132( 400 800 0 (1353.59) 388.0 (2) (1273.0) 1850
(1273.0)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Downdrag; due to downdrag
potential, the nominal resistance value required for pile acceptance criteria for all driven steel HP 360x132 piles shall be 1850
kN.

Downdrag (negative skin friction) potential is estimated to exist to elevation 402.4 m
(1320 ft.). Due to the potential for the upper soils to consolidate in response to the
weight of the retaining wall backfill, skin friction force in this zone may act downward
and thus become an added load to piles instead of providing resistance. The additional
load due to downdrag is estimated to be 525 kN.

Geotechnical resistance, but not the overburden pressure, of the soil from the original
ground surface to the bottom of the estimated compressible layer (elevation 402.4 m) was
neglected in the pile capacity analyses. However, this geotechnical resistance will act on
the pile during pile driving. During pile driving, the geotechnical resistance will be
higher than the nominal resistance when the pile reaches specified tip elevation.
Therefore, the nominal driving resistance required shall be1850 kN.

General Notes to Designer
[. All support locations are to be plotted on the Log of Test Borings, in plan view, as

stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.
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2. If lateral demands exist on the support piles, the structural design engineer shall

indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North,  Structural Foundations shall be contacted for further
recommendations.

Construction Considerations

s

(RS

Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

Due to downdrag potential, the nominal driving resistance required for pile
acceptance criteria for all driven steel HP 360x132 piles shall be 1850 kN,

At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
1035, or Reid Buell (916) 227-1012, of the Office of Geotechnical Design-North,
Branch A.
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Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S§5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the Information
Handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Baechtel Creek Retaining Wall, Bridge No. 10E0009.

Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Report for Baechtel Creek Retaining Wall, Bridge No. 10E0009,

dated July 3, 2009.
Report by: Report by:
@c b f\%
TIM ALDERMAN REZA MAHALLATI .
Engineering Geologist Senior Materials and Research Engineer
Office of Geotechnical Design-North Office of GeotechpisabBasign-North
R 3

Supervised by: Q@ .0"'.“"'"-.( _‘

= 7 MAHALLATI *~ =Y

2§ 2

o
L)
£z
e
n. \.\.(\k}
b -

/’b
ENGINEERING /4

REID BUELL, C.E.G. NO. 148 GEOLOGIST
Senior Engineering Geologist

ce: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE
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MR. GUDMUND SETBERG pate:  December 7, 2006
Senior Bridge Engineer |
Division of Structure Design Fil:  01-MEN-101-KP R70.46/PM R43.78
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 Al ing

Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed A1 Retaining
Wall (Br. No. 10E0001). The Office of Geotechnical Design North, Branch A completed
a subsurface investigation during May 2004 to June 2005 following the request by the
Office of Bridge Design North (OBDN), Branch 2 for foundation recommendations for
the proposed new structure. - |

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (May 2004 to June 2005) along with
a review of the available General Plan dated February 28, 2006 and Foundation Plan
dated February 28, 2006. With regards to the current foundation recommendations given
in this report, elevations are based on the NGVD 29 vertical datum, unless otherwise
noted.

Project Description

The proposed new Al Retaining Wall (Br. No. 10E0001) will be incorporated as part of
the Willits Bypass Project located within the city limits of Willits in Mendocino County
(Figures 1 and 2). The proposed new retaining wall will be located on the east shoulder
of the new proposed northbound 101 Freeway between the new proposed Route 101/20
Separation Right Bridge (Br. No. 10-0128R) and the new proposed Haehl Creek Right
Bridge (Br. No. 10-0129R). In this report, the Stations are referenced from the “A1RW?”
LOL and the Offsets are referenced from the “A” Line shown on the General and
Foundation Plans dated February 28, 2006. The proposed Al Retaining Wall (A1RW)
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will be supported on driven steel H-Piles. Table 1 summarizes the beginning and ending
stations of the proposed retaining wall with corresponding heights.

Table 1. Proposed Al Retaining Wall (Br. No. 10E0001).

Retaining Station “AIRW” LOL Offset from “A” Line .
. —— Length Height
Wall Begin End Begin End (m) (mm)
Number (m) (m) (m) (m)
AIRW 106+30.00 107+12.96 23.69 23.69 82.96 3000-6700

Regional Setting and Area Geology

‘The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The

province contains dominantly sedimentary rocks underlain by two unlike kinds of
- basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and

granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,

~particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.
Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progressmn of the Mendocine Triple
Junction (Woolace et al., 2005).
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The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine

sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According

to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified
as the Cache Formation. Refer to the field investigation section of thls report for more
detailed mformatlon

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from May
2004 to June 2005. |

The subsurface investigation consisted of three mud rotary borings (Nos. B-1, B-24, and
B-4) and three cone penetrometer soundings (No. C-2, C-3, and C-4). The mud rotary
borings were advanced using a self-casing wireline-diamond coring method extending
down to a maximum depth of 37.2 m (122.0 ft). The equipment used to drill borings B-1,
B-24 and B-4 consisted of a Central Mine Equipment (CME) drill rig equipped with a
CME automatic hammer. Sampling was achieved by utilizing the Standard Penetration
Test (SPT) sampler at 1.5-meter intervals. Selected soil samples were bagged for
laboratory testing. The cone penetromer soundings were used to supplement the
subsurface investigation. :

The subsurface investigation revealed the foundation material encountered at the location
of the proposed retaining wall (Br. No. 10E0001) generally consist of approximately 12.5
m (41.0 ft) of firm to stiff sandy clay with a few interbeds of medium dense to dense silty
sand and sand with gravel overlying very stiff to hard clay and dense to very dense poorly
graded sand with gravel and silty sand. The foundation material was encountered down
to the maximum depth explored of 37.2 m (122.0 ft), an elevation of 414.5 m (1360.1 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.

"Caltrans impraves mobiiity across California”



Mr. Gudmund Setberg AlIRW

December 7, 2006 Br. No. 10E0001
Page 4 ' EA 01-262001

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 443.6 m (1455.4 ft) in boring B-4 and 446.0 m
(1463.3ft) in Boring B-1 during the June 2004 subsurface investigation. Ground water
surface elevations are subject to seasonal fluctuations and may occur at higher or lower
elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets. '

Scour Evaluation

A Final Hydraulic Report (dated March 22, 2005) for the Haehl Creek structures was
completed by the Office of Structure Maintenance and Investigations, Structure
Hydraulics Branch. The report provided information for the Haehl Creek Bridge, right
bridge (Br. No. 10-0129R) that is located near the location of the proposed AIRW. This
information was used to evaluate the scour potential at the proposed AIRW due to the
proximity of this nearby structure to the proposed retaining wall location.

According to this report, there are no local scour concerns for the nearby Haehl Creek
Bridge, right bridge (Br. No. 10-0129R) since it is a single span structure. The report
recommends the abutment foundations be designed assuming no ground support (lateral
and vertical) as a result of soil loss due to possible degradation or lateral stream migration
down to the current stream thalwag elevation (lowest elevation in channel). The
approximate thalwag elevation provided for the proposed Haehl Creek Bridge, right
bridge (Br. No. 10-0129R) is 442.5 m (1451.8 ft).

It is recommended that Rock Slope Protection (RSP) be designed by the District to
mitigate migration of Haehl Creek towards the retaining wall. -

For further information including site-specific scour assessment and mitigation measures,
the Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected during the subsurface investigation. The results
will be forwarded once completed.
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Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Moisture Content, Specific Gravity, Consolidation, Unconfined Compression Testing,
Triaxial (Unconsolidated-Undrained) and Soil Corrosion Testing (pH, sulfate, chloride,
and resistivity). All tests were performed in general accordance with American Society
for Testing and Materials (ASTM) standards or California Test Methods (CTM).
Laboratory test results will be available upon request once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault

is located approximately 1.0 kilometers (0.6 miles) southwest of the site and is capable of
generating a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25.
The corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about
0.7g. :

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Foundation Recommendations

The following foundation recommendations are for the new proposed Al Retaining Wall
(Br. No. 10E0001). At this location, it is recommended driven steel HP 250X85 “H”
piles be used to support the proposed Type 1 Retaining Wall. The specified pile tip
elevations, shown below in Table 2, will provide piles with an ultimate geotechnical
capacity that will meet the required nominal resistance in compression.
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Table 2. Pile Data Table for the new proposed AIRW, Type 1 Retaining Wall (Br.
No. 10E0001). A |
Retaining Wall| Retaining Desi Nominal Resistance Bottom of | Design Pile Specified
Station along Wall Pile Tvoe Lo ﬂ%n C . Tensi Pile Cap Tip Pile Tip
“AIRW"LOL| Height ¥P N omll)c;:ssmn c}tl]s\}on Elevation | Elevationm | Elevation
{Approximate) M m {1 (ft) m (ft)
106+30.00 fo 4516 | 4328(L2) 432.8
106+32.44 3000 | HP250%85[ 400 800 0 (1481.6) | (1420.1) (1420,1)
106+32.44 o 4499 | 4328(1,2) 132.8
106+34.88 4800 |HF250X85( 400 800 0 (1476.0) |  (1420.1) (1420.1)
106+34.88 o 188 | 432.8(12) 1328
10643976 5500 | HP250X85[ 400 800 0 4724y | (420.1) (1420.1)
10643976 to _ 72 | 4295(1.0) 4295
106+49.52 6700 |HP250XB5| 400 800 0 (1467.2) | (1409.0) (1409.0)
106+49.52 o _ 166 | 4295 (L2) 429.5
106+78.80 6700 | HP250X85] 400 800 0 (14652) | (1409.0) (1409.0)
T06478.80 to _ : 3463 | 4295(12) 4295
107+08.08 6100 | HP250X85| 400 800 0 (14642) | (1409.0) (1409.0)
107+08.08 to 1470 | 429.5(1,2) 4295
107+10.52 3500 [HP250X85 400 800 0 (1466.5) | (1409.0) (1409.0)
107-+10.52 to M82 | 4295 (L2) 429.5
107+12.96 4200 [HP250XB5| 400 800 0 (1470.5) | (1409.0) (1409.0)

Note: Design Pile Tip Elevatian is conirolled by the jollowing demands: (1) Compression (2} Scour potential exists to Elev. 442.5
m (1451.8 1) at A1 Type 1 Retaining Wall.

—
b - General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall be contacted for further
recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

“"Caftrans iniproves mobility across California™
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2. The steel “H” pile section below the scour elevation has been designed to develop
the required nominal resistance at all support locations.

3. Specialty equipment may be required for installation of the battered steel “H” piles.
The contractor should be prepared to alternate from battered to vertical installation
methods of the steel “H” piles.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria 1s achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

5. The contractor should anticipate hard and erratic driving of the steel “H” piles due
to the presence of very dense foundation material. The contractor should anticipate
field cutting and splicing of the steel “H” piles. Refer to the LOTB sheets for
details. '

The recommendations contained in this report are based on specific project information

\ regarding design loads and structure locations that has been provided by the OBDN,

C) Branch 2. If any conceptual changes are made during final project design, the Office of

Geotechnical Design - North, Branch A should review those changes to determine if the

foundation recommendations provided in this report are still applicable. Any questions

regarding the above recommendations should be directed to Tim Alderman at (916) 227-

7260, Jacqueline Martin at (916) 227-5503 or Reid Buell (916) 227-7190, of the Office of
Geotechnical Design-North, Branch A.

Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for AIRW, Bridge No. 10E0001.

Data and Information included in the Information Handout provided to the bidders and

Contractors are: ‘ _
A. Foundation Report for AIRW, Bridge No. 10E0001, dated December 7, 2006.

“Caltrans improves mobility across California”
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Attention: Mr. Marc Friedheim
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DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Upp Creek Bridge
(Br. No. 10-0305). The Office of Geotechnical Design North, Branch A completed a subsurface
investigation during October 2008 following the request by the Office of Bridge Design North
(OBDN), Branch 2 for foundation recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (October 2008) along with a review of the available
General Plan dated January 20, 2009 and the Foundation Plan dated January 17, 2009. With
regards to the current foundation recommendations given in this report, elevations are based on
the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Upp Creek Bridge (Br. No. 10-0305) will consist of one new structure and
will be incorporated as part of the Willits Bypass. The structure will consist of a single span
prestressed cast in place concrete voided slab structure supported on driven steel piles.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of the
Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and
narrow valleys that are approximately parallel to the coast, although the coast usually shows a
somewhat more northerly trend than do the ridges and valleys. The province contains
dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly
of middle Mesozoic age, the Franciscan Formation and granitics with associated meta-
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sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven with the
tectonics of the San Andreas and other major faults, particularly those in the western part of the
state (Norris & Webb, 1990).

Locally, the project site is located at the north end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocenc. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest the
valley formerly drained to the south (Russian River drainage). Currently, the valley drains to the
north into the Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology (Currently
known as the California Geological Survey) indicates the arca geology consists of Quaternary
alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary deposits underlain by
the Franciscan Formation (KJf). According to the map explanation, the Quaternary alluvium
deposits consist of alluvium; recent breccia, conglomerate, sand, and valley fill. The Plio-
Pleistocene (Pliocene-Pleistocene nonmarine sedimentary) deposits are identified as the Cache
Formation that consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene
deposits bordering alluviated valleys in Mendocino County. The Franciscan Formation consists
of sandstone, shale, chert, and conglomerate with locally small areas of greenstone, limestone,
basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Quaternary alluvium or the Plio-Pleistocene nonmarine. Refer to the field
investigation section of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation during October
2008.

The subsurface investigation consisted of two mud rotary borings (Nos. B-98 and B-99). The
mud rotary borings were advanced using a self-casing wireline drilling method extending down
to a maximum depth of 24.84 m (81.5 ft). The equipment used to drill borings B-98 and B-99
consisted of an Acker MPCA drill rig equipped with a Longyear automatic hammer. Sampling
was achieved by utilizing the Standard Penetration Test (SPT). Selected soil samples were
bagged for laboratory testing.

“Calirans improves mobility across California”
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The subsurface investigation revealed the foundation materials encountered at the location of the
proposed bridge (Br. No. 10-0305) generally consist of interbedded medium dense to very dense
clayey gravel, well graded gravel with clay/sand and very soft to hard clay, sandy clay and
gravelly clay. The foundation materials extend from the ground surface to the maximum depth
of the field investigation, 24.84 m (81.5 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-specific
information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 404.37 m (1326.7 ft) in Boring BE-99 to 404.99 m
(1328.7 ft) in Boring B-98 during the October 2008 subsurface investigation. Ground water
surface elevations are subject to seasonal fluctuations and may occur at higher or lower
elevations depending on the conditions at time of construction. For more details, please refer to
the LOTB sheets.

Corrosion Evaluation

Corrosion testing performed in Boring B-84 located approximately 100 meters east of this site.
The Office of Testing and Technology Services, Corrosive Technology Branch tested the
composite samples for corrosive potential. The Corrosion Technology Branch considers a site to
be 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 550 ppm or greater, sulfate
concentration is 2000 ppm or greater, or the pH is 5.5 or less. The minimum resistivity serves
only as an indicator parameter for the possible presence of soluble salts and is not included to
define a corrosive site. It is the practice of the Corrosion Technology Branch that if the
minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is considered to be
non-corrosive and testing to determine the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined that the
composite samples collected are not corrosive at this site. Refer to Table 1 below for specific
test results,

Table 1: Corrosion Test Summary-Composite Samples for Upp Creek Bridge
(Br. No. 10-0305)

Boring Surinie Desth Minimum Sulfate Chloride
BIC- Copinsian Nl Number p(e ) P pH Resistivity Content Content
R o (Ohm-Cm) (PPM) (PPM)
C639920 B-84 0-1.52 6.96 5214 N/A N/A
639921 B-84 1.52-3.05 6.87 5214 N/A N/A

“Caltrans improves mobility across California”
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Laboratory Testing

No laboratory testing was performed from this subsurface investigation.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997). Based on the Department of Transportation
(Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the Maacama Brush
Mountain (MLM), a strike-slip fault. The MLM fault is located approximately 0.5 kilometer
southwest of the site and is capable of generating a Maximum Credible Earthquake (MCE)
moment magnitude of My=7.25. The corresponding Peak Bedrock Acceleration (PBA) at the
site 1s estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site.

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for
design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (see Figure 1). The modification is
such that there is no increase in spectral accelerations (SA) for periods less than 0.5 seconds, and
a 20% increase in SA for periods greater than 1 second. Between the periods of 0.5 and |
second, a linear interpolation was used to estimate the SA.

Foundation Recommendations

The following foundation recommendations are for the new proposed Upp Creek Bridge (Br. No.
10-0305).

At Abutment 1 and 2 support locations, driven steel HP 250x85 “H” piles are recommended for
support. The specified pile tip elevations (SPTE), shown below in Table 2, will provide piles
with an ultimate geotechnical capacity that will meet the required nominal resistance in
compression,
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Table 2. Pile Data Table for the new proposed Upp Creek Bridge
(Br. No. 10-0305) for Abutment 1 and 2 support locations.

Nominal Resistance Bottom of Pile | Design Pile Tip Specified Pile Tip
Location Pile Type Compression Tension Cap Elevation Elevation Elevation
407.33 m 393.0m(1,2) 393.0m
o ) o |
Abutment | HP 250x85 1250 kN 0 (1336.4 ft.) (1289.4 ft.) (1289.4 ft.)
407.33 m 393.0m (1,2) 393.0m
= ' ;
Abutment 2 HP 250x85 1250 kN 0 (1336.4 ft) (12894 f1.) (12894 ft.)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
406.88 m (1334.9 11)

General Notes to Designer

1.

All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in
“*Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review.

If lateral demands exist on the support piles, the structural design engineer shall indicate on
the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specitied pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.

Construction Considerations

Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

At the Engineer’s option, any steel piles driven within 3.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria 1s achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
conceptual changes are made during final project design, the Office of Geotechnical Design -
North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035 or Reid Buell at (916) 227-1012, of the
Office of Geotechnical Design-North, Branch A.
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and contractors
a list of pertinent information available for their inspection prior to bid opening. The following
is an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Upp Creek Bridge, Bridge No. 10-0305.

Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Report for the Upp Creek Bridge, Bridge No. 10-0305, dated March 11,
2009,

Report by: Report by:

—

TIM ALDERMAN REZA MAHALLATI B

i
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North

Supervised by:

.%\‘;;2}

ﬁwf/ No.49374 7%
E“? : *

REID BUELL, C.E.G. NO. 148
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE

“Caltrans improves mobility across California "



Mr. Gudmund Setberg Upp Creek Bridge

March 11, 2009 Br. No. 10-0305
Page 7 EA 01-262001
REFERENCES

Federal Highway Administration (FHWA), Design and Construction of Driven Pile
Foundations: Workshop Manual — Volume 1 (Pub. No. FHWA HI-97-013) published January
1997, Revised November1998.

Harden, Deborah R., 1998, California Geology, Prentice Hall, 252 pp.

Jennings, Charles W. and Strand, Rudolph G., 1960, Geologic Map of California [Ukiah
Sheet] and Index to Geologic Mapping, California Division of Mines, scale 1:250,000, 2 sheets.

Norris, Robert M., and Webb, Robert M., 1990, Geology of California, Second Edition, John
Wiley & Sons, Inc., pp 57, 359, 363.

Seismic Design Criteria (2006), California Department of Transportation, Version 1.4.
State of California, Department of Transportation (Caltrans):

e Standard Plans, July 2004 and May 2006.

Standard Specifications, July 2004 and May 2006.
Bridge Standard Details Sheets, April 2000.

Memo to Designers, Section 3-1, December 2000.
CT-Corrosion Guidelines, September 2003, Version 1.0.

Woolace, A. C. et al., 2005, Late Neogene and Quaternary Stratigraphy and Structure of Little
Lake (Willits) Valley, Northern Coast Range, California, in Abstracts with Programs, Vol. 37,
No. 4, p. 68, Paper No. 25-3, Geological Society of America 101* Annual Meeting, April 29
through May 1, 2005, San Jose, CA.

“Caltrans improves mobility across California”



Upp Creek Bridge
Br. No. 10-0305
01-262001

Spectral Acceleration (g)

1.8

1.6+

1.4 -

1.2

0.6 -

0.4 -

0.2 1

- Recommended Modified Caltrans Seismic Design
Criteria for Soil Profile Type D; PBA=0.7g, Mw=7.25

5% Damping

0.5

1 1.5 2 25 8 3.5
Period (seconds)

Figure 1. Acceleration Response Spectrum Recommended for Design




To:

From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!

MR. GUDMUND SETBERG pate:  March 11, 2009

Senior Bridge Engineer

Division of Structure Design File:.  0I-MEN-101-KP R77.701/PM R48.28

Office of Bridge Design North EA#01-262001

Bridge Design Branch 2 UPP CREEK BRIDGE

Br. No. 10-0174

Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services —MS 5

Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Upp Creek Bridge
(Br. No. 10-0174). The Office of Geotechnical Design North, Branch A completed a subsurface
investigation from September 2007 to October 2008 following the request by the Office of
Bridge Design North (OBDN), Branch 2 for foundation recommendations for the proposed new
structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (September 2007 to October 2008) along with a
review of the available General Plan dated October 21, 2008 and the Foundation Plan dated
January 31, 2009. With regards to the current foundation recommendations given in this report,
elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Upp Creek Bridge (Br. No. 10-0174) will consist of one new structure and
will be incorporated as part of the Willits Bypass. The structure will consist of a single span
prestressed cast in place concrete box girder (4 cell) structure with open end seat abutments with
wingwalls supported on driven steel piles.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of the
Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and
narrow valleys that are approximately parallel to the coast, although the coast usually shows a
somewhat more northerly trend than do the ridges and valleys. The province contains
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dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly
of middle Mesozoic age, the Franciscan Formation and granitics with associated meta-
sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven with the
tectonics of the San Andreas and other major faults, particularly those in the western part of the
state (Norris & Webb, 1990).

Locally, the project site is located at the north end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocene. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest the
valley formerly drained to the south (Russian River drainage). Currently, the valley drains to the
north into the Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology (Currently
known as the California Geological Survey) indicates the area geology consists of Quaternary
alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary deposits underlain by
the Franciscan Formation (KJf). According to the map explanation, the Quaternary alluvium
deposits consist of alluvium; recent breccia, conglomerate, sand, and valley fill. The Plio-
Pleistocene (Pliocene-Pleistocene nonmarine sedimentary) deposits are identified as the Cache
Formation that consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene
deposits bordering alluviated valleys in Mendocino County. The Franciscan Formation consists
of sandstone, shale, chert, and conglomerate with locally small areas of greenstone, limestone,
basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Quaternary alluvium. Refer to the field investigation section of this report for
more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from September
2007 to October 2008.

The subsurface investigation consisted of four mud rotary borings (Nos. B-82, B-87, B-97 and
B-100). The mud rotary borings were advanced using a self-casing wireline drilling method
extending down to a maximum depth of 34.0 m (111.5 ft). The equipment used to drill borings
B-82, B-87, B-97 and B-100 consisted of an Acker MPCA drill rig equipped with a Longyear
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automatic hammer. Sampling was achieved by utilizing the Standard Penetration Test (SPT).
Selected soil samples were bagged for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the location of the
proposed bridge (Br. No. 10-0174) generally consist of interbedded very soft to hard clay, loose
to dense clayey sand, clayey gravel and gravel with clay. The foundation materials extend from
the ground surface to the maximum depth of the field investigation, 34.0 m (111.5 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-specitic
information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 403.62 m (1324.2 ft) in Boring B-82 to 404.68 m
(1327.7 ft) in Boring B-87 during the September 2007 to October 2008 subsurface investigation.
Ground water surface elevations are subject to seasonal fluctuations and may occur at higher or

lower elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the September 2007 to
October 2008 subsurface investigation. The Office of Testing and Technology Services,
Corrosive Technology Branch tested the composite samples for corrosive potential. The
Corrosion Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is
5.5 or less. The minimum resistivity serves only as an indicator parameter for the possible
presence of soluble salts and is not included to define a corrosive site. It is the practice of the
Corrosion Technology Branch that if the minimum resistivity of the sample is greater than 1000
ohm-cm, the sample is considered to be non-corrosive and testing to determine the sulfate and
chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined that the

composite samples collected are not corrosive at this site. Refer to Table 1 below for specific
test results.
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Table 1: Corrosion Test Summary-Composite Samples for Upp Creek Bridge

(Br. No. 10-0174)

EA 01-262001

Boring sl Deoi Minimum Sulfate Chloride
SIC Corrosion Number Number 3 p(m) P pH Resistivity Content Content
(Ohm-Cm) (PPM) (PPM)
C639917 B-87 1.52-3.05 6.39 3800 N/A N/A
C639918 B-87 4.57-5.18 8.07 5988 N/A N/A
Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the subsurface investigation. Tests were performed to determine the corrosion and engineering
properties of the subsurface materials for use in the foundation analysis. The tests performed
included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits (Liquid Limit, Plastic
Limit and Plasticity Index), Unit Weight, Moisture Content, Specific Gravity, Consolidation,
Triaxial (unconsolidated-undrained), and Soil Corrosion Testing (pH, sulfate, chloride, and
resistivity). All tests were performed in general accordance with American Society for Testing
and Materials (ASTM) standards or California Test Methods (CTM). Laboratory test results will
be available upon request once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997). Based on the Department of Transportation
(Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the Maacama Brush
Mountain (MLM), a strike-slip fault. The MLM fault is located approximately 0.5 kilometer
southwest of the site and is capable of generating a Maximum Credible Earthquake (MCE)
moment magnitude of M,=7.25. The corresponding Peak Bedrock Acceleration (PBA) at the
site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site. '

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for
design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (see Figure 1). The modification is
such that there is no increase in spectral accelerations (SA) for periods less than 0.5 seconds, and
a 20% increase in SA for periods greater than 1 second. Between the periods of 0.5 and 1
second, a linear interpolation was used to estimate the SA.
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Fill Settlement

Due to the presence of compressible clay soils beneath the proposed approach fills at Abutment 1
and Abutment 2, a 270 day waiting period is to be required after completion of the approach fills
and before installing the steel pipe piles for the abutments. Settlement will take place during and
after the construction of the approach fills. It has been estimated that the maximum total
settlement of the approach fills will be about 600 millimeters.

It has been calculated that 90% of the settlement of the approach fills will take place
approximately 270 days after placement of the fill is completed. If it is necessary to accelerate
the settlement, mitigation measures such as placement of additional surcharge fill and/or the use
of wick drains may be recommended. Details of these measures will be included in the
Geotechnical Design Report to be prepared by this Office.

Regardless of the target settlement or the estimated settlement time period, 600 mm and 270
days, respectively, the rate of settlement obtained during the settlement monitoring will
determine if the majority of the settlement in the fill is complete. That is, if the settlement rate is
noticeably reduced sooner than the end of the estimated settlement time period, then it would be
acceptable for construction of the abutment foundations to commence. In the opposite case, if
the rate of settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Upp Creek Bridge (Br. No.
10-0174).

At Abutment 1 and 2 support locations, driven steel HP 360x132 “H” piles are recommended for
support. The specified pile tip elevations (SPTE), shown below in Table 2, will provide piles
with an ultimate geotechnical capacity that will meet the required nominal resistance in
compression.

Table 2. Pile Data Table for the new proposed Upp Creek Bridge (Br. No. 10-0174) for
Abutment 1 and 2 support locations.

Nominal Resistance Bottom of Pile | Design Pile Tip Specified Pile Tip
Location Pile Type Compression Tension Cap Elevation Elevation Elevation
4102 m 379.5m (1,2) 379.5m
o ol skt ol s e y (1345.8f) | (1245.1 ) (1245.1 fi)
409.7 m 3795m(1,2) 3795 m
. )
Abutment 2 HP 360x132 1500 kN 0 (1344 2ft) (1245.1 ft.) (1245.1 ft.)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev,
404.80 m (1328.1 f1)
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General Notes to Designer

1.

_I\J

All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in
“*Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review.

If lateral demands exist on the support piles, the structural design engineer shall indicate on
the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specified pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.

Specified pile tip elevations shown in Table 2 above are based on preloading of
compressible clay soils achieved by placement of approach fills prior to construction of the
proposed abutment foundations. If preloading is not performed, the Office of Geotechnical
Design North is to be contacted for revised foundation recommendations.

Construction Considerations

2

Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

Settlement shall be monitored. Monitoring devices shall consist of settlement platforms
placed at the bottom of the approach fill embankments at Abutments 1 and 2. A minimum
of six settlement devises (three or more beneath each approach fill) shall be placed beneath
the embankments at Abutments 1 and 2 at locations to be determined by the Engineer.

Due to presence of compressible clay soils beneath the proposed abutments, the abutment
locations shall be preloaded. Preloading shall be achieved by placement of approach fill
embankments prior to construction of the Upp Creek Bridge. A 270-day waiting period is
required prior to installation of piles at Abutments 1 and 2. The fill settlement shall be
monitored during the waiting period. If it is determined that the settlement has ceased prior
to the end of the 270-day waiting period, with the written approval of the Engineer, the
waiting period may be terminated at that time. In the opposite case, if the rate of settlement
does not change by the time the estimated settlement time period is over, monitoring shall
continue, extending the settlement time period, until the settlement rate diminishes.

At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria is achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.
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5. At Abutment 1 and 2 locations, driven steel HP 360X132 “H” piles shall be driven through
the new fill embankment in oversized pre-drilled holes that conform to the Standard
Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled holes are not to

extend below the elevations shown in Table 3.

Table 3. Predrilled Elevations

Location Predrilled Elevation
Abutment | 406.0 m (1332.0 ft)
Abutment 2 406.0 m (1332.0 ft)

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
conceptual changes are made during final project design, the Office of Geotechnical Design -
North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035 or Reid Buell at (916) 227-1012, of the

Office of Geotechnical Design-North, Branch A.
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and contractors
a list of pertinent information available for their inspection prior to bid opening. The following
is an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Upp Creek Bridge, Bridge No. 10-0174.

Data _and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Report for the Upp Creek Bridge, Bridge No. 10-0174, dated March 11,

20009.
Report by: Report by:
TIM ALDERMAN REZA MAHALLATI -
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North
Supervised by:

CERTIFIED
ENGINEERING

Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE
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Br. No. 10-0174K
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Upp Creek (SB Oft-
Ramp) (Br. No. 10-0174K). The Office of Geotechnical Design North, Branch A completed a
subsurface investigation from October 2007 to October 2008 following the request by the Office
of Bridge Design North (OBDN), Branch 2 for foundation recommendations for the proposed
new structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (October 2007 to October 2008) along with a review
of the available General Plan dated August 27, 2008 and the Foundation Plan dated January 26,
2009. With regards to the current foundation recommendations given in this report, elevations
are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Upp Creek (SB Off-Ramp) (Br. No. 10-0174K) will consist of one new
structure and will be incorporated as part of the Willits Bypass. The structure will consist of a
single span prestressed cast in place concrete box girder (3 cell) structure with open end seat
abutments with wingwalls supported on driven steel piles.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of the
Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and
narrow valleys that are approximately parallel to the coast, although the coast usually shows a
somewhat more northerly trend than do the ridges and valleys. The province contains
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dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly
of middle Mesozoic age, the Franciscan Formation and granitics with associated meta-
sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven with the
tectonics of the San Andreas and other major faults, particularly those in the western part of the
state (Norris & Webb, 1990).

Locally, the project site is located at the north end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocene. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest the
valley formerly drained to the south (Russian River drainage). Currently, the valley drains to the
north into the Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology (Currently
known as the California Geological Survey) indicates the area geology consists of Quaternary
alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary deposits underlain by
the Franciscan Formation (KJf). According to the map explanation, the Quaternary alluvium
deposits consist of alluvium; recent breccia, conglomerate, sand, and valley fill. The Plio-
Pleistocene (Pliocene-Pleistocene nonmarine sedimentary) deposits are identified as the Cache
Formation that consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene
deposits bordering alluviated valleys in Mendocino County. The Franciscan Formation consists
of sandstone, shale, chert, and conglomerate with locally small areas of greenstone, limestone,
basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Quaternary alluvium. Refer to the field investigation section of this report for
more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from October
2007 to October 2008.

The subsurface investigation consisted of three mud rotary borings (Nos. B-84, B-97 and B-100).
The mud rotary borings were advanced using a self-casing wireline drilling method extending
down to a maximum depth of 34.0 m (111.5 ft). The equipment used to drill borings B-84, B-97
and B-100 consisted of an Acker MPCA drill rig equipped with a Longyear automatic hammer.
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Sampling was achieved by utilizing the Standard Penetration Test (SPT). Selected soil samples
were bagged for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the location of the
proposed bridge (Br. No. 10-0174K) generally consist of interbedded very soft to hard clay,
loose to dense clayey sand, clayey gravel and gravel with clay. The foundation materials extend
from the ground surface to the maximum depth of the field investigation, 34.0 m (111.5 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-specific
information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 403.46 m (1323.7 ft) in Boring B-84 to 404.68 m
(1327.7 ft) in Boring B-100 during the October 2007 to October 2008 subsurface investigation.
Ground water surface elevations are subject to seasonal fluctuations and may occur at higher or
lower elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the October 2007 to October
2008 subsurface investigation. The Office of Testing and Technology Services, Corrosive
Technology Branch tested the composite samples for corrosive potential. The Corrosion
Technology Branch considers a site to be 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
550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less. The
minimum resistivity serves only as an indicator parameter for the possible presence of soluble
salts and is not included to define a corrosive site. It is the practice of the Corrosion Technology
Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is
considered to be non-corrosive and testing to determine the sulfate and chloride content is not
performed.

The Office of Testing and Technology Services results of the laboratory tests determined that the

composite samples collected are not corrosive at this site. Refer to Table 1 below for specific
test results.
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Table 1: Corrosion Test Summary-Composite Samples for Upp Creek (SB Off-Ramp)
(Br. No. 10-0174K)

Boring S le Denth Minimum Sulfate Chloride
SR Clorvidiaiy Nl Number amp(len) P pH Resistivity Content Content
S (Ohm-Cm) | (PPM) (PPM)
C639920 B-84 0-1.52 6.96 5214 N/A N/A
C639921 B-84 1.52-3.05 6.87 5214 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the subsurface investigation. Tests were performed to determine the corrosion and engineering
properties of the subsurface materials for use in the foundation analysis. The tests performed
included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits (Liquid Limit, Plastic
Limit and Plasticity Index), Unit Weight, Moisture Content, Specific Gravity, Consolidation,
Triaxial (unconsolidated-undrained), and Soil Corrosion Testing (pH, sulfate, chloride, and
resistivity). All tests were performed in general accordance with American Society for Testing
and Materials (ASTM) standards or California Test Methods (CTM). Laboratory test results will
be available upon request once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997). Based on the Department of Transportation
(Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the Maacama Brush
Mountain (MLM), a strike-slip fault. The MLM fault is located approximately 0.5 kilometer
southwest of the site and is capable of generating a Maximum Credible Earthquake (MCE)
moment magnitude of M=7.25. The corresponding Peak Bedrock Acceleration (PBA) at the
site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site.

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for
design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (see Figure 1). The modification is
such that there is no increase in spectral accelerations (SA) for periods less than 0.5 seconds, and
a 20% increase in SA for periods greater than 1 second. Between the periods of 0.5 and 1
second, a linear interpolation was used to estimate the SA.
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Fill Settlement

Due to the presence of compressible clay soils beneath the proposed approach fills at Abutment 1
and Abutment 2, a 270 day waiting period is to be required after completion of the approach fills
and before installing the steel pipe piles for the abutments. Settlement will take place during and
after the construction of the approach fills. It has been estimated that the maximum total
settlement of the approach fills will be about 600 millimeters.

It has been calculated that 90% if the settlement of the approach fills will take place
approximately 270 days after placement of the fill is completed. If it is necessary to accelerate
the settlement, mitigation measures such as placement of additional surcharge fill and/or the use
of wick drains may be recommended. Details of these measures will be included in the
Geotechnical Design Report to be prepared by this Office.

Regardless of the target settlement or the estimated settlement time period, 600 mm and 270
days, respectively, the rate of settlement obtained during the settlement monitoring will
determine if the majority of the settlement in the fill is complete. That is, if the settlement rate is
noticeably reduced sooner than the end of the estimated settlement time period. then it would be
acceptable for construction of the abutment foundations to commence. In the opposite case, if
the rate of settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Upp Creek (SB Off-Ramp)
(Br. No. 10-0174K).

At Abutment 1 and 2 support locations, driven steel HP 250x85 “H” piles are recommended for
support. The specified pile tip elevations (SPTE), shown below in Table 2, will provide piles
with an ultimate geotechnical capacity that will meet the required nominal resistance in
compression.

Table 2. Pile Data Table for the new proposed Upp Creek (SB Off-Ramp)
(Br. No. 10-0174K) for Abutment 1 and 2 support locations.

Nominal Resistance Bottom of Pile | Design Pile Tip Specified Pile Tip
Location Pile Type Compression Tension Cap Elevation Elevation Elevation
406.9 m 376.5m(1,2) 376.5m
Abutment 1 HP 250x85 1200 kN 0 (1335.0 1) (12352 f1.) (12352 f1.)
407.3 m 376.5 m(1,2) 376.5m
5} 3 2
Abutment 2 HP 250x85 1200 kN 0 (13363 ft.) (1235.2 1) (12352 ft.)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
405.17 m (1329.3 fi)
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General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review. '

2. [Iflateral demands exist on the support piles, the structural design engineer shall indicate on
the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specified pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.

3. Specified pile tip elevations shown in Table 2 above are based on preloading of
compressible clay soils achieved by placement of approach fills prior to construction of the
proposed abutment foundations. If preloading is not performed, the Office of Geotechnical
Design North is to be contacted for revised foundation recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

2. Settlement shall be monitored. Monitoring devices shall consist of settlement platforms
placed at the bottom of the approach fill embankments at Abutments | and 2. A minimum
of six settlement devises (three or more beneath each approach fill) shall be placed beneath
the embankments at Abutments 1 and 2 at locations to be determined by the Engineer.
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3. Due to presence of compressible clay soils beneath the proposed abutments, the abutment
locations shall be preloaded. Preloading shall be achieved by placement of approach fill
embankments prior to construction of the Upp Creek (SB Off-Ramp). A 270-day waiting
period is required prior to installation of piles at Abutments 1 and 2. The fill settlement
shall be monitored during the waiting period. If it is determined that the settlement has
ceased prior to the end of the 270-day waiting period, with the written approval of the
Engineer, the waiting period may be terminated at that time. In the opposite case, if the
rate of settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria is achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
_ conceptual changes are made during final project design, the Office of Geotechnical Design -
North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035 or Reid Buell at (916) 227-1012, of the
Office of Geotechnical Design-North, Branch A.
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and contractors
a list of pertinent information available for their inspection prior to bid opening. The following
is an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Upp Creek (SB Off-Ramp), Bridge No. 10-0174K.

Data _and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Report for the Upp Creek (SB Off-Ramp), Bridge No. 10-0174K, dated
March 11, 2009.

Report by: Report by:

TIM ALDERMAN REZA MAHALLATI

Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design~N0rth

Supervised by: QEESSI

..-oo...

ENGINEERING /4
GEOLOGIST

REID BUELL, C.E.G. NO. 1481
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE
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DIVISION OF ENGINEERING SERVICES
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Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Upp Creek (NB On-
Ramp) (Br. No. 10-0174S). The Office of Geotechnical Design North, Branch A completed a
subsurface investigation from September 2007 to October 2007 following the request by the
Office of Bridge Design North (OBDN), Branch 2 for foundation recommendations for the
proposed new structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (September 2007 to October 2007) along with a
review of the available General Plan dated August 29, 2008 and the Foundation Plan dated
January 12, 2009. With regards to the current foundation recommendations given in this report,
elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Upp Creek (NB On Ramp) (Br. No. 10-0174S) will consist of one new
structure and will be incorporated as part of the Willits Bypass. The structure will consist of a
single span prestressed cast in place concrete box girder (3 cell) structure with open end seat
abutments with wingwalls supported on driven steel piles.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of the
Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and
narrow valleys that are approximately parallel to the coast, although the coast usually shows a
somewhat more northerly trend than do the ridges and valleys. The province contains

“Caltrans improves mobility across California™



Mr. Gudmund Setberg Upp Creek (NB On-Ramp)
March 11, 2009 Br. No. 10-0174S
Page 2 EA 01-262001

dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly
of middle Mesozoic age, the Franciscan Formation and granitics with associated meta-
sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven with the
tectonics of the San Andreas and other major faults, particularly those in the western part of the
state (Norris & Webb, 1990).

Locally, the project site is located at the north end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocene. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest the
valley formerly drained to the south (Russian River drainage). Currently, the valley drains to the
north into the Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology (Currently
known as the California Geological Survey) indicates the area geology consists of Quaternary
alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary deposits underlain by
the Franciscan Formation (KJf). According to the map explanation, the Quaternary alluvium
deposits consist of alluvium; recent breccia, conglomerate, sand, and valley fill. The Plio-
Pleistocene (Pliocene-Pleistocene nonmarine sedimentary) deposits are identified as the Cache
Formation that consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene
deposits bordering alluviated valleys in Mendocino County. The Franciscan Formation consists
of sandstone, shale, chert, and conglomerate with locally small areas of greenstone, limestone,
basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Quaternary alluvium. Refer to the field investigation section of this report for
more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from September
2007 to October 2007.

The subsurface investigation consisted of two mud rotary borings (Nos. B-82 and B-87). The
mud rotary borings were advanced using a self-casing wireline drilling method extending down
to a maximum depth of 28.2 m (92.5 ft). The equipment used to drill borings B-82 and B-87
consisted of an Acker MPCA drill rig equipped with a Longyear automatic hammer. Sampling
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was achieved by utilizing the Standard Penetration Test (SPT). Selected soil samples were:
bagged for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the location of the
proposed bridge (Br. No. 10-0174S) generally consist of interbedded very soft to very stiff clay,
loose to dense clayey sand, clayey gravel and gravel with clay. The foundation materials extend
from the ground surface to the maximum depth of the field investigation, 28.2 m (92.5 f1).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-specific
information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 403.62 m (1324.2 ft) in Boring B-82 to 404.7 m
(1327.68 ft) in Boring B-87 during the September 2007 to October 2007 subsurface
investigation. Ground water surface elevations are subject to seasonal fluctuations and may
occur at higher or lower elevations depending on the conditions at time of construction. For
more details, please refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the September 2007 to
October 2007 subsurface investigation. The Office of Testing and Technology Services,
Corrosive Technology Branch tested the composite samples for corrosive potential. The
Corrosion Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is
5.5 or less. The minimum resistivity serves only as an indicator parameter for the possible
presence of soluble salts and is not included to define a corrosive site. It is the practice of the
Corrosion Technology Branch that if the minimum resistivity of the sample is greater than 1000
ohm-cm, the sample is considered to be non-corrosive and testing to determine the sulfate and
chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined that the

composite samples collected are not corrosive at this site. Refer to Table 1 below for specific
test results.
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Table 1: Corrosion Test Summary-Composite Samples for Upp Creek (NB On-Ramp)

(Br. No. 10-0174S)

Boring Suisile Dot Minimum Sulfate Chloride
S x| . Nonibier p(m) P pH Resistivity | Content | Content
= (Ohm-Cm) (PPM) (PPM)
C639917 B-87 1.52-3.05 6.39 3800 N/A N/A
C639918 B-87 4.57-5.18 " 8.07 5988 N/A N/A
Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the subsurface investigation. Tests were performed to determine the corrosion and engineering
properties of the subsurface materials for use in the foundation analysis. The tests performed
included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits (Liquid Limit, Plastic
Limit and Plasticity Index), Unit Weight, Moisture Content, Specific Gravity, Consolidation,
Triaxial (unconsolidated-undrained), and Soil Corrosion Testing (pH, sulfate, chloride, and
resistivity). All tests were performed in general accordance with American Society for Testing
and Materials (ASTM) standards or California Test Methods (CTM). Laboratory test results will
be available upon request once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones as established
by the California Geological Survey (CGS, 1997). Based on the Department of Transportation
(Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the Maacama Brush
Mountain (MLM), a strike-slip fault. The MLM fault is located approximately 0.5 kilometer
southwest of the site and is capable of generating a Maximum Credible Earthquake (MCE)
moment magnitude of My=7.25. The corresponding Peak Bedrock Acceleration (PBA) at the
site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site.

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for
design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (sce Figure 1). The modification 1s
such that there is no increase in spectral accelerations (SA) for periods less than 0.5 seconds, and
a 20% increase in SA for periods greater than 1 second. Between the periods of 0.5 and 1
second, a linear interpolation was used to estimate the SA.
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Fill Settlement

Due to the presence of compressible clay soils beneath the proposed approach fills at Abutment 1
and Abutment 2, a 270 day waiting period is to be required after completion of the approach fills
and before installing the steel pipe piles for the abutments. Settlement will take place during and
after the construction of the approach fills. It has been estimated that the maximum total
settlement of the approach fills will be about 600 millimeters.

It has been calculated that 90% if the settlement of the approach fills will take place
approximately 270 days after placement of the fill is completed. If it is necessary to accelerate
the settlement, mitigation measures such as placement of additional surcharge fill and/or the use
of wick drains may be recommended. Details of these measures will be included in the
Geotechnical Design Report to be prepared by this Office. )

Regardless of the target settlement or the estimated settlement time period, 600 mm and 270 days
days, respectively, the rate of settlement obtained during the settlement monitoring will
determine if the majority of the settlement in the fill is complete. That is, if the settlement rate is
noticeably reduced sooner than the end of the estimated settlement time period, then it would be
acceptable for construction of the abutment foundations to commence. In the opposite case, if
the rate of settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Upp Creek (NB On-Ramp)
(Br. No. 10-01748).

At Abutment 1 and 2 support locations, driven steel HP 250x62 “H” piles are recommended for
support. The specified pile tip elevations (SPTE), shown below in Table 2, will provide piles
with an ultimate geotechnical capacity that will meet the required nominal resistance in
compression.

Table 2. Pile Data Table for the new proposed Upp Creek (NB On-Ramp) (Br. No. 10-
0174S) for Abutment 1 and 2 support locations.

Nominal Resistance Bottom of Pile | Design Pile Tip Specified Pile Tip
Location Pile Type Compression Tension Cap Elevation Elevation Elevation
4075 m 383.0m (1,2) 383.0m
; )
Rl | sty BV kN i (1336.9 ft.) (1256.6 ft.) (1256.6 ft.)
407.9 m 383.0m (1,2) 383.0m
it 9 2
ksl it g SRy g (13383 ft.) (1256.6 ft.) (1256.6 ft.)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
404.80 m (1328.1 fi)
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General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review.

2. Iflateral demands exist on the support piles, the structural design engineer shall indicate on
the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specified pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.

3. Specified pile tip elevations shown in Table 2 above are based on preloading of
compressible clay soils achieved by placement of approach fills prior to construction of the
proposed abutment foundations. If preloading is not performed, the Office of Geotechnical
Design North is to be contacted for revised foundation recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

2. Settlement shall be monitored. Monitoring devices shall consist of settlement platforms
placed at the bottom of the approach fill embankments at Abutments 1 and 2. A minimum
of six settlement devises (three or more beneath each approach fill) shall be placed beneath
the embankments at Abutments 1 and 2 at locations to be determined by the Engineer.

3. Due to presence of compressible clay soils beneath the proposed abutments, the abutment
locations shall be preloaded. Preloading shall be achieved by placement of approach fill
embankments prior to construction of the Upp Creek (NB On-Ramp). A 270-day waiting
period is required prior to installation of piles at Abutments 1 and 2. The fill settlement
shall be monitored during the waiting period. If it is determined that the settlement has
ceased prior to the end of the 270-day waiting period, with the written approval of the
Engineer, the waiting period may be terminated at that time. In the opposite case, if the
rate of settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria is achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.
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5. At Abutment 1 and 2 locations, driven steel HP 250X62 “H” piles shall be driven through
the new fill embankment in oversized pre-drilled holes that conform to the Standard
Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled holes are not to

extend below the elevations shown in Table 3.

Table 3. Predrilled Elevations

Location Predrilled Elevation
Abutment 1 406.0 m (1332.0 ft)
Abutment 2 406.0 m (1332.0 ft)

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
conceptual changes are made during final project design, the Office of Geotechnical Design -
North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035 or Reid Buell at (916) 227-1012, of the

Office of Geotechnical Design-North, Branch A.
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and contractors
a list of pertinent information available for their inspection prior to bid opening. The following
is an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Upp Creek (NB On-Ramp), Bridge No. 10-01748S.

Data and Information included in the Information Handout provided to the bidders and
Contractors are:

A. Foundation Report for the Upp Creek (NB On-Ramp), Bridge No. 10-0174S, dated
March 11, 2009.

Report by: Report by: =
?9
UL e s
TIM ALDERMAN REZA MAHALLATI
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North

Supervised by:

REID L. BUELL

No. 1481
: ﬁmﬁ/ B, 2140
CERTIFED

ENGINEERING *
GEOLOGIST,

REZA . 22
MAHALLATI % 2,
: o

No. 4937 :
%, Exp ‘ﬂfﬁlﬂ s

B VIR ¢

REID BUELL, C.E.G. NO. 148
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE
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Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed U4 Retaining
Wall (Br. No. 10E0002). The Office of Geotechnical Design North, Branch A completed
a subsurface investigation during April 2004 to July 2004 following the request by the
Office of Bridge Design North (OBDN), Branch 2 for foundation recommendations for
the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (April 2004 to July 2004) along with
a review of the available General Plan dated F ebruary 28, 2006 and Foundation Plan
dated February 28, 2006. With regards to the current foundation recommendations given
in this report, elevations are based on the NGVD 29 vertical ‘datum, unless otherwise
noted.

Project Description

The proposed new U4 Retaining Wall (Br. No. 10E0002) will be incorporated as part of
the Willits Bypass Project located within the city limits of Willits in Mendocino County
(Figures 1 and 2). The proposed new retaining wall will be located at the west shoulder
of the new proposed northbound 101 Connector, approximately 100 meters north of the
new proposed E20-N101 Connector Bridge (Br. No. 10-0129G). In this report, the
Stations are referenced from the “U4RW™ LOL and the Offsets are referenced from the
“U4” Line shown on the General and Foundation Plans dated February 28, 2006. The
proposed U4 Retaining Wall (U4RW) will be supported on driven steel H-Piles,

Table 1 summarizes the beginning and ending stations of the proposed retaining wall
with corresponding heights.
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Table 1. Preposed U4 Retaining Wall (Br. No. 10E0002).

Retaining

Station “A1RW” L.OL

Offset from “A” Line

Wall Begin End Begin End L‘Z‘Sﬂ‘ %‘:ﬂ;‘
Number {m) {m) {m) (m)
U4RW | 107+00.00 | 107+50.00 1.69 1.69 50.00 30004200

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in
Mendocmo County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valiey. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.
Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple
Junction (Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
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bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified
as the Cache Formation. Refer to the field investigation section of this report for more
detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation in April
2004 to July 2004.

The subsurface investigation consisted of one mud rotary boring (No. B-10) and three
cone penetrometer soundings (No. C-9, C-10, and C-11). The mud rotary boring was
advanced using a self-casing wireline-diamond coring method extending down to a
maximum depth of 24.8 m (81.5 ft). The equipment used to drill boring B-10 consisted
of a Mobile B-47 drill rig equipped with a safety hammer. Sampling was achieved by
utilizing the Standard Penetration Test (SPT) sampler. Selected soil samples were
bagged for laboratory testing. The cone penetromer soundings were used to supplement
the subsurface investigation.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed retaining wall (Br. No. 10E0002) generally consist of
approximately 22.6 m (74.3 ft) of very stiff, firm to hard clay, sandy clay and silty clay
with gravel overlying dense to very dense clayey sand and poorly graded sand. The
foundation materials were encountered down to the maximum depth explored of 24.8 m
(81.5 ft), an elevation of 422.9 m (1387.5 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum. '

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Gi'ound Water

The ground water level was measured at an approximate elevation 443.8 m (1456.0 ft) in
Boring B-10 during the April 2004 to July 2004 subsurface investigation. Ground water
surface elevations are subject to seasonal fluctuations and may occur at higher or lower
elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets.

“Caltrans impraves mobility across Califarnia”
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Scounr Evaluation

A Final Hydraulic Report (dated March 22, 2005) for the Haehl Creek structures was
completed by the Office of Structure Maintenance and Investigations, Structure
Hydraulics Branch. The report provided information for the Haehl Creek Bridge, right
bridge (Br. No. 10-0129R) that is located near the location of the proposed U4RW. This
information was used to evaluate the scour potential of the proposed U4RW due to the
proximity of this nearby structure to the proposed retaining wall location.

According to this report, there are no local scour concerns for the nearby Haehl Creek
Bridge, right bridge (Br. No. 10-0129R) since it is a single span structure. The report
recommends the abutment foundations be designed assuming no ground support (lateral
and vertical) as a result of soil loss due to possible degradation or lateral stream migration
down ‘to the current stream thalwag elevation (lowest elevation in channel). The
approximate thalwag elevation provided for the proposed Haeh] Creek Bridge, right
bridge (Br. No. 10-0129R) is 442.5 m (1451.8 ft).

It is recommended that Rock Slope Protection (RSP) be designed by the District to
protect against the migration of the Haehl Creek towards the retaining wall location.

For further information including site-specific scour assessment and nitigation measures,
the Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected during the subsurface investigation. The results
will be forwarded once completed.

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), and Soil Corrosion
Testing (pH, sulfate, chloride, and resistivity). All tests were performed in general
accordance with American Society for Testing and Materials (ASTM) standards or
California Test Methods (CTM). Laboratory test results will be available upon request
once the results are received.

"Caltrans improves mobility across California”
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Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault
is located approximately 1.0 kilometers (0.6 miles) southwest of the site and is capable of
generating a Maximum Credible Earthquake (MCE) moment magnitude of M=7.25.
The corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about
0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Foundation Recommendations

The following foundation recommendations are for the new proposed U4 Retaining Wall
(Br. No. 10E0002). At this location, it is recommended driven steel HP 250X85 *H”
piles be used to support the proposed Type 1 Retaining Wall. The specified pile tip
elevations, shown below in Table 2, will provide piles with an ultimate geotechnical
capacity that will meet the required nominal resistance in compression.

Table 2. Pile Data Table for the new proposed U4RW, Type 1 Retaining Wall (Br.
No. 10E0002). '

Retaining Wall | Retaining Desian Nominal Resistance Approximate | Design Pile | Specified
Station along | Wall Pile Type Luu%i C . Tensi Bottom of Pile Tip Pile Tip
“UJ4RW” LOL | Height ¥P N omilrgssmn EE;}DH Cap Elevation | Elevation Elevation

(Approximate) | mm . m (ft) m (ft) m (it)
107400.00 to | 4472-447.1 | 4285 (1,2) 4293
107+04.88 | 000 JHP230X85) 400 800 0 (1467.2-1466.9) | (1409.0) | (1409.0)
107+04.88 to 447.1-446.74 429.5 (1,2) 429.5
107215 | 3600 HP250X85) 400 800 0 (1467.2-1465.7) | (1409.0) | (1409.0)
107+21.95 to 446.69-446.3 429.5 (1,2) 429.3
107+50.00 | 4200 |HP250X85] 400 800 0 (1465.5-1464.2) | (1409.0) | (1409.0)

Nute: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scounr potential exisis to Elev. 442.5
m (1451.8 f) ot U4 Type | Retaining Wall,

General Notes to Designer
1. All support locations are to be plotted on the Log of Test Borings, in plan view, as

stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.

“Caltrans improves mobility across California”
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2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Branch A shall be contacted for further recommendations.

Construction Considerations

1. Ground water was encountered. during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

2. The steel “H” pile section below the scour elevation has been designed to develop
the required nominal resistance at all support locations.

3. Specialty equipment may be reduired for installation of the battered steel “H” piles.
The contractor should be prepared to alternate from battered to vertical installation
methods of the steel “H” piles.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

5. The contractor should anticipate hard and erratic driving of the steel “H” piles due
to the presence of very dense foundation material. The contractor should anticipate
field cutting and splicing of the steel “H” piles. Refer to the LOTB sheets for
details.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
7260, Jacqueline Martin at (916) 227-5503 or Reid Buell at (916) 227-7190, of the Office
of Geotechnical Design-North, Branch A.

Project Information

"Caitrans imgroves mobility across California"
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Project Information

Standard special Provisions S5-280, ‘“Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S85-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for U4RW, Bridge No. 10E0002.

Data and Information included in the Information Handout provided to the bidders and

Contractors are:
A. Foundation Report for U4RW, Bridge No. 10E0002, dated December 8, 2006.

Report by: Report by:
4{ / :l(:lc Gau Lo %hm
T DERMAN JACQUELINE MARTIN
Engineering Geologist Engineering Geologist
Office of Geotechnical Design-North Office of Geotechnical Design-North

Supervised by:

R | N .'148%
@ M M\ CeRmiED
| ENGINEERING /, /
GEOLOGIST,

REID BUELL, C.E.G. NO. 1481
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
- R.E. Pending
Structure OFE
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

M cemoran d um Flex your power!
Be energy efficient!

MR. GUDMUND SETBERG Date:  July 6, 2009

Senior Bridge Engineer

Division of Structure Design File:  01-MEN-101-KP R70.62/PM R43.88

Office of Bridge Design North EA#01-262001

Bridge Design Branch 2 S101-W20 Connector Bridge (NEW)

Br. No. 10-0129F
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed S101-W20
Connector Bridge (Br. No. 10-0129F). The Office of Geotechnical Design North, Branch A
completed an intermittent subsurface investigation from April 2004 to October 2006 following
the request by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (April 2004 to October 2006) along with a review of
the available General Plan dated May 6, 2009 and Foundation Plan dated May 6, 2009. With
regards to the current foundation recommendations given in this report, elevations are based on
the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new S101-W20 Connector Bridge (Br. No. 10-0129F) will be incorporated as part
of the Willits Bypass Project. The proposed new bridge will consist of one new structure and
will be located within the city limits of Willits in Mendocino County (Figures 1 and 2). The
structure will consist of a single span with cast-in-place/ reinforced concrete box girder (2 cell)
type structure with diaphragm abutments and wingwalls supported on driven steel H-Piles.

Regional Setting and Area Geology
The project is located within the northern section of the Coast Ranges province. West of the

Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and

“Caltrans improves mobility across California”
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narrow valleys that are approximately parallel to the coast, although the coast usually shows a
somewhat more northerly trend than do the ridges and valleys. The chain contains dominantly
sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly of middle
Mesozoic age, the Franciscan Formation and granitics with associated meta-sedimentary rocks.
Geologic history of the Coast Ranges is intricately interwoven with the tectonics of the San
Andreas and other major faults, particularly those in the western part of the state (Norris &
Webb, 1990).

Locally, the project site 1s located at the south end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocene. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
through flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest
the valley formerly drained to the south (Russian River drainage). Currently, the valley drains to
the north into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1960 (Third Printing, 1992), California Division of Mines and
Geology (Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According to the
map explanation, the Quaternary alluvium deposits consist of alluvium; recent breccia,
conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene nonmarine
sedimentary deposits) deposits are identified as the Cache Formation that consists of laucustrine
and fluvial deposits and unnamed Plio-Pleistocene deposits bordering alluviated valleys in
Mendocino County. The Franciscan Formation consists of sandstone, shale, chert, and
conglomerate with locally small areas of greenstone, limestone, basalt, glaucophane schist and
related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified as the Cache
Formation. Refer to the field investigation section of this report for more detailed information.

Landslide

Our investigation has determined that Abutment 1 is located within the slope of a pre-existing
shallow landslide. The landslide is roughly defined with a principal scarp at the head of the slide
and a center hummocky surface that includes relatively young vegetation within the debris slope
as shown on the aerial photo (Figure 4). The landslide is roughly 45 meters in length, with an
average width of approximately 100 meters, and has an elevation differential of approximately
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20 meters from the scarp to the toe. The toe of the landslide extends into Haehl Creek where a
potential slide plane was observed near the creek elevation. The potential slide plane consists of
black and dark bluish gray elastic silt and fat clay with some organics dipping approximately 19
to 21 degrees towards the north (towards Haehl Creek). Remedial work will be required to
stabilize the landslide prior to construction and installation of the new proposed foundations.
The remedial work will be included in a separate report to be prepared by Jim Morris from the
Office of Geotechnical Design North.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted an intermittent subsurface investigation
from April 2004 to October 2006.

The subsurface investigation included the drilling of exploratory borings, a cone penetrometer
sounding, the installation of a slope inclinometer (an instrument for measuring movement of the
landslide) and the installation of a piezometer and observation well to monitor groundwater
conditions. Upon completion of the subsurface investigation, laboratory testing of selected
samples was performed along with monitoring of the instrumentation. Multiple site
reconnaissances were performed prior to and following the subsurface investigation.

The subsurface investigation consisted of three mud rotary borings (Nos. B-5, B-37 and B-40),
an auger boring (No. B-78) and one cone penetrometer sounding (No. C-7). The mud rotary
borings were advanced using a self-casing wireline drilling method extending down to a
maximum depth of 46.2 m (151.5 ft). The equipment used to drill Borings B-37 and B-40
consisted of a Mobile B-80 drill rig equipped with a safety hammer. The equipment used to drill
Boring B-5 consisted of an Acker drill rig equipped with a safety hammer. The equipment used
to drill Boring B-78 consisted of a Mobile B-47 drill rig equipped with 6-inch augers. Sampling
was achieved by utilizing the Standard Penetration Test (SPT) sampler at 1.5-meter intervals
except for Borings B-40 and B-78. Select soil samples were collected and bagged for laboratory
testing. Samples were not collected in Borings B-40 and B-78. Slope inclinometer (SI) piping
was installed and grouted in Boring B-40 for monitoring slope movement. The cone
penetrometer sounding was used to supplement the subsurface investigation.

The subsurface investigation revealed the foundation materials encountered at the project site
generally consist of 5.2 m (17 ft.) to 16.2 m (53 ft.) of stiff to hard clay and dense to very dense
silt, silty gravel, silty sand and clayey sand. Underlying this material is 4.1 m (13.5 ft.) to 5.2 m
(17 ft.) of hard fat clay and elastic silt with organics. Below the hard fat clay and elastic silt is
interbedded hard clay and dense to very dense sand, clayey sand and silt. The foundation
materials were encountered down to a maximum depth explored of 46.2 m (151.5 ft), an
approximate elevation of 403.2 m (1322.7 ft).

The slope inclinometer has been monitored from December 14, 2005 thru April 29, 2009. It
appears the landslide is dormant except for the upper 1.5 m (5.0 ft). This movement may be
interpreted as creep that was observed during a field visit on February 6, 2007. The creep
appeared to be occurring within the hummocky surface of landslide material in the reddish
brown and yellowish brown silty sand and sandy clay with gravel.
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For subsurface data and boring locations, please refer to the Log of Test Borings for site-specific
information and conditions.

Ground Water

Ground water was measured in mud rotary Boring B-37, auger Boring B-78 and cone
penetrometer sounding C-7 during and after the subsurface investigation. Ground water levels
varied from elevation 447.46 m (1468.0 ft) in Boring B-37 to elevation 441.49 m (1448.5 ft) in
sounding C-7. Due to the large variation in the ground water elevation, it appears artesian
conditions may exist at the site.

Ground water surface elevations are subject to seasonal fluctuations and may occur at higher or
lower elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets.

Scour Evaluation

A Final Hydraulic Report (dated March 22, 2005) for the Haehl Creek structures was completed
by the Office of Structure Maintenance and Investigations, Structure Hydraulics Branch.
According to this report, there are no local scour concerns for this structure since it is a single
span structure. The report recommends the abutment foundations be designed assuming no
ground support (lateral and vertical) as a result of soil loss due to possible degradation or lateral
stream migration down to the current stream thalwag elevation (lowest elevation in channel).
The approximate thalwag elevation provided for the proposed S101-W20 Connector Bridge (Br.
No. 10-0129F) is 440.25 m (1444.4 ft).

According to the Final Hydraulic Report, Rock Slope Protection (RSP) was mentioned and will
be designed by the District to protect the roadway approach fills, if required.

For further information including site-specific scour assessment and mitigation measures, the
Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected from Boring B-37 during the field investigation. The
Office of Testing and Technology Services, Corrosive Technology Branch tested the composite
samples for corrosive potential. The Corrosion Technology Branch considers a site to be
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 550 ppm or greater, sulfate concentration is
2000 ppm or greater, or the pH 1s 5.5 or less. The minimum resistivity serves only as an
indicator parameter for the possible presence of soluble salts and is not included to define a
corrosive site. It is the practice of the Corrosion Technology Branch that if the minimum
resistivity of the sample is greater than 1000 ohm-cm, the sample is considered to be non-
corrosive and testing to determine the sulfate and chloride content is not performed.
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The Office of Testing and Technology Services results of the laboratory tests determined that the
composite samples collected are not considered to be corrosive at this site. Refer to Table 1
below for specific test results.

Table 1: Corrosion Test Summary-Composite Samples for S101-W20 Connector Bridge
(Br. No. 10-0129F)

Boring G R i Minimum Sulfate Chloride
SEC Cerbomion Nembar Number p(m) P pH Resistivity Content Content
TR i (Ohm-Cm) (PPM) (PPM)
C639872 B-37 0.0-15 8.00 1800 N/A N/A
C639873 B-37 5.0-6.1 7.24 1407 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the subsurface investigation. Tests were performed to determine the corrosion and engineering
properties of the subsurface materials for use in the foundation analysis. The tests performed
included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits (Liquid Limit, Plastic
Limit and Plasticity Index), Unit Weight, Triaxial (UU) and Soil Corrosion Testing (pH, sulfate,
chloride, and resistivity). All tests were performed in general accordance with American Society
for Testing and Materials (ASTM) standards or California Test Methods (CTM). Laboratory test
results will be available upon request.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs) as
established by the California Geological Survey (CGS, 1997). Based on the Department of
Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the
Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault is located less than one
kilometer west of the site and is capable of generating a Maximum Credible Earthquake (MCE)
moment magnitude of M,=7.25. The corresponding Peak Bedrock Acceleration (PBA) at the
site is estimated to be about 0.7g. The soil profile at the site may be classified as Type D, as
defined in the Department’s Seismic Design Criteria (SDC, 2006, Version 1.4). The
recommended design Acceleration Response Spectrum (ARS) curve shown in Figure 5 was
obtained by modifying the ARS curve in Figure B.8 of the SDC corresponding to a PBA of 0.7g.
These modifications were introduced to account for the proximity of the controlling seismic
source and included a 20% increase in spectral accelerations for periods greater than or equal to
1.0 second. No modifications were introduced for periods less than or equal to 0.5 second. The
spectral accelerations for periods between 0.5 and 1.0 second were obtained by linear
interpolation.

The potential for ground rupture hazard due to. fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site.
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Foundation Recommendations

The following foundation recommendations are for the new proposed S101-W20 Connector
Bridge (Br. No. 10-129F).

At Abutment 1 and Abutment 2 support locations, driven steel HP 360x174 “H” piles are
recommended for support. The specified pile tip elevations (SPTE), shown below in Table 2,
will provide piles with an ultimate geotechnical capacity that will meet the required nominal
resistance in compression.

Table 2. Pile Data Table for the new proposed S101-W20 Connector Bridge (Br. No. 10-
0129F).

Design Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Load Compression Tension Cap Elevation Elevation m Tip Elevation
kN kN kN m (ft) (ft) m (ft)
445.00 431.0(1,2)
Abutment 1 HP 360X174 625 1250 0 (1460.0) (1414.0) 431.0(1414.0)
443.50 431.0(1,2)
Abutment 2 HP 360X174 625 1250 0 (1455.1) (1414.0) 431.0(1414.0)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
440.25 m (1444.4 fi) at Abutments 1 and 2.

Retaining Wall Foundations

The following foundation recommendations are for the proposed Type 1 Retaining Wall
structures located at Abutment 1 and Abutment 2 locations as shown on the Foundation Plan
dated May 6, 2009, Abutment Details No. 1 sheet dated June 30, 2009, and Abutment Details
No. 2 sheet dated June 30, 2009. At these locations, it is recommended driven steel piles and
spread footings be used to support these retaining wall segments.

Abutment 1-Retaining Wall Type 1

Driven steel HP 250X62 “H” piles are recommended for support of the 4800 mm and 3600 mm
retaining wall height segments and are shown below in Table 3. The specified pile tip elevations
will provide piles with an ultimate geotechnical capacity that will meet the required nominal
resistance in compression.
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Table 3. Pile Data Table for the new proposed Type 1 Retaining Wall Segment — Abutment
1 (Br. No. 10-0129F).

Retaining Design Nominal Resistance Bottom of Dcsigp Pile Sp.eciﬁ.ed
Logation Hv:izlit Tile-Lype L;l:d Comﬁr;ssion Tclr(lls\ion glg:agi“:)l:l E]EI;F:iOH Epl'ﬁlalsargg)n
mm m (ft) m (ft) m (ft)
I L I B B Y
el | o [wmow| | w0 | o | s [RSGy| Bl

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
440.25 m (1444.4 fi) at Abutment 1 Type I Retaining Wall Segment.

Spread footings are recommended for support of the 2400 mm and 1800 mm retaining wall
height segments and are shown below in Table 4. The ultimate soil bearing capacity will meet or
exceed three times the gross allowable soil bearing pressure. This recommendation is based on
the minimum footing widths and bottom of footing elevations listed below.

Table 4. Spread Footing Data Table for the new proposed Type 1 Retaining Wall Segment
— Abutment 1 (Br. No. 10-0129F).

5.3 Recommended Soil Bearing Pressures
Retaining Mini Bottom of T Vi
Support Wall A — Footing ARE = - LFD g
Logitii Height Support Type Footing Width Blsution Gross Allowable Soil | Ultimate Soil Bearing
Rt mm a Bearing Pressure (q ) Pressure (g ,,,*)
kPa - kPa
Abutment 1 :
RW Type | 2400 Spread Footing 1600 449.00 105 N/A
Abutment 1 ;
RW Type 1 1800 Spread Footing 1300 450.00 90 N/A

Notes: 1) Allowable Stress Design, (ASD). The Maximum Contact Pressure, (q ), is not to exceed the recommended Gross
Allowable Soil Bearing Pressure, (q ,;). The Ultimate Soil Bearing Capacity, (q ), will equal or exceed 3 times the
recommended Gross Allowable Soil Bearing Pressure, (g 4.

2) Load Factor Design, (LFD). The Maximum Contact Pressure, (§ ), divided by the Strength Reduction Factor, (¢),
is not to exceed the recommended Ultimate Soil Bearing Pressure, (g ,,*). The Ultimate Soil Bearing Capacity, (4 ).
will equal or exceed the recommended Ultimate Soil Bearing Pressure, (g ,,*).

Abutment 2-Retaining Wall Type 1

Driven steel HP 250X62 “H” piles are recommended for support of the 4800 mm, 3600 mm and
2400 mm retaining wall height segments and are shown below in Table 5. The specified pile tip
elevations will provide piles with an ultimate geotechnical capacity that will meet the required
nominal resistance in compression.
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Table 5. Pile Data Table for the new proposed Type 1 Retaining Wall Segment — Abutment
2 (Br. No. 10-0129F).

Retaining Desi Nominal Resistance Bottom of | Design Pile Specified
Location Wall Pile Type L.Oﬂ%n Compression Tension Pile C&P Tlp Pile T]p
Height KN ? EN KN Elevation Elevation Elevation
mm m (ft) m (ft) m (ft)
Abutment 2 24480 | 431.0(1.2) 4310
2
RW Type 1 ALy TSR | . S i 0 (1459.3) | (1414.0) (1414.0)
Abutment 2 44550 | 431.0(1,2) 431.0
RW Type | 209 HP 250%62 400 800 0 (1461.6)) (1414.0) (1414.0)
Abutment 2 446.50 431.0(1,2) 431.0
2 2 ’
RW Type | 200 | JFEHOEE | S 800 . (14649) | (1414.0) (1414.0)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
440.25 m (1444.4 fi) at Abutment 2 Type | Retaining Wall Segment.

Spread footings are recommended for support of the 1200 mm retaining wall height segments
and are shown below in Table 6. The ultimate soil bearing capacity will meet or exceed three
times the gross allowable soil bearing pressure. This recommendation is based on the minimum
footing widths and bottom of footing elevations listed below.

Table 6. Spread Footing Data Table for the new proposed Type 1 Retaining Wall Segment
— Abutment 2 (Br. No. 10-0129F).

s Recommended Soil Bearing Pressures
Retaining g2 Bottom of T o
Support Wall M{mmur.n Footing At - - LF[? =
¥ ki Height Support Type | Footing Width Rlevation Gro;s Allowable Soil | Ultimate Soil Bearing
S mm i Bearing Pressure (q 4) Pressure (g ,*)
kPa kPa
Abutment 2 )
RW Type | 1200 Spread Footing 1000 448.0 80 N/A

Notes: 1) Allowable Stress Design, (ASD). The Maximum Contact Pressure, (q ,..). is not to exceed the recommended Gross
Allowable Soil Bearing Pressure, (q ). The Ultimate Soil Bearing Capacity, (g ), will equal or exceed 3 times the
recommended Gross Allowable Soil Bearing Pressure, (q ;).

2) Load Factor Design, (LFD). The Maximum Contact Pressure, (q ), divided by the Strength Reduction Factor, (¢),
is not to exceed the recommended Ultimate Soil Bearing Pressure, (q ,,*). The Ultimate Soil Bearing Capacity, (§ ),
will equal or exceed the recommended Ultimate Soil Bearing Pressure, (q ,4.*).

General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on
the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specified pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.
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Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

2. The steel “H” piles sections below the scour elevation have been designed to develop the
required nominal resistance.

3. The Contractor should anticipate hard and erratic driving of the steel “H” piles due to the
presence of very dense material. The Contractor should anticipate field cutting and
splicing of the steel “H” piles. Refer to the LOTB sheets for details.

4. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria 1s achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.

5. Scour is predicted to extend to elevation 440.25 m (1444.4 ft) at abutment support
locations. In order to achieve the specified pile tip elevation, predrilling is recommended
for the installation of the steel “H” piles. The HP 360X174 piles and HP 250x62 piles
(including battered) shall be driven in pre-drilled holes that conform to the Standard
Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled holes are not to
extend below the elevations shown in Table 5.

Table 5. Predrilled Elevations

Location Predrilled Elevation

Abutment 1 440.25 m (1444.4 ft.)

Abutment 1-Retaining Wall Type 1 440.25 m (1444 4 ft.)
Abutment 2 440.25 m (14444 ft.)

Abutment 2-Retaining Wall Type 1 440.25 m (1444 .4 ft.)

6. Specialty equipment may be required for installation of the battered steel “H” piles. The
Contractor should be prepared to alternate from battered to vertical installation methods of
the steel “H” piles.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN, Branch 2. If
any conceptual changes are made during final project design, the Office of Geotechnical Design
- North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035, or Reid Buell (916) 227-1012, of the
Office of Geotechnical Design-North, Branch A.
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Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for S101-W20 Connector Bridge, Bridge No. 10-0129F.

Data and information included in the Information Handout provided to the bidders and contractors are:
A. Foundation Report for S101-W20 Connector Bridge, Bridge No. 10-0129F, dated July 6,

2009.

Data and information available for inspection at the District Office:

A. None
Data and information available for inspection at the Transportation Laboratory are:

A. None
Report by: Report by:

/glao?udw Markin

TIMOTHY ALDERMAN JACQUELINE MARTIN
Engineering Geologist Engineering Geologist

Office of Geotechnical Desig Office of Geotechnical Design-North

Supervised by:

(Gdnty

¥ A
@Qﬂ Al J"F ‘,:i‘\_\& o “4

REID BUELL, C.E.G. NO. 1481 REZA MAHALLATI R
Senior Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North
cc: OGDSN

GS File Room

Reid Buell

R.E. Pending-Structure Construction
Structure OE
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From:

Subject:

‘S"tnte of California Business, Transportation and Housing Agency

M €Emoran d um Flex your power! .
. Be energy efficient!
MR. GUDMUND SETBERG Date:  October 20, 2006
Senior Bridge Engineer
Division of Structure Design Fie:  01-MEN-101-KP R70.41
Office of Bridge Design North EA#(01-262001
Bridge Design Branch 2 Route 101/20 Separation (NEW)

Br. No. 10-0128R/L -
Attention: Mr. Marc Friedheim LR

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

- Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report

Introdﬁction/Scope of Work

This report presents the foundation recommendations for the new proposed Route 101/20
Separation (Br. No. 10-0128R/L). The Office of Geotechnical Design North, Structure

' Foundations Branch completed a subsurface investigation from May 2004 to September

2005 following the request by the Office of Bridge Design North (OBDN), Branch 2 for
foundation recommendations for the proposed new structure. _

The following foundation recommendations are based on the subsurface mformation
gathered during the recent foundation investigation (May 2004 to September 2005) along
with a review of the available General Plan dated April 4, 2006 and Foundation Plan dated
April 3, 2006. With regards to the current foundation recommendations given in this
report, elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

- The proposed new 101/20 Separation (Br. No. 10-0128R/L) will be incorporated as part of

the Willits Bypass Project. The proposed new separation will consist of two new separate
structures and will be located within the city limits of Willits in Mendocino County
(Figures 1 and 2). The lefi and right structures will consist of single spans with prestressed
cast-in-place box girder (3 cell) type structure with seat type abutments and wingwalls
supported on driven steel H-Piles. '
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Range province stretches about 960 kilometers from
the Oregon border to the Santa Ynez River. The province contains many elongate ranges
and narrow valleys that are approximately parallel to the coast, although the coast usually
shows a somewhat more northerly trend than do the ridges and valleys. The chain contains
dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are
mostly of middle Mesozoic age, the Franciscan Formation and granitics with associated
meta-sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven
with the tectonics of the San Andreas and other major faults, partlcularly those in the
western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of the Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in Mendocino
County that contains a record of sedimentation and deformation during the Pleistocene.
The basin is approximately 11.3 kilometers in length and up to approximately 4.8
kilometers wide near the middle of the valley. The town of Willits is situated in the west-
central portion of the valley. The basin was likely formed by faulting along the Maacama
Fault Zone on the southwest and northeast margins of the valley. Sediments within the
basin, in places over 140 m thick, consist of fine grained lacustrine and overbank deposits,
and coarser grained gravel alluvium from through flowing streams.  Geologic
investigations of the coarse-grained gravel alluvium suggest the valley formerly drained to
the south (Russian River drainage). Currently, the valley drains to the north into the Eel
River system. A suggested cause for the stream drainage changes may be from tectonic
stresses related to the northward progression of the Mendocino Triple Junction (Woolace,
et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology consists
of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary
deposits underlain by the Franciscan Formation (KJf) (Figure 3). According to the map
explanation, the Quaternary alluvium deposits consist of alluvium; recent breccia,
conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene nonmarine
sedimentary deposits) deposits are identified as the Cache Formation that consists of
laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits bordering
alluviated valleys in Mendocino County. The Franciscan Formation consists of sandstone,
shale, chert, and conglomerate with locally small areas of greenstone, limestone, basalt,
glaucophane schist and related metamorphic rocks.
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At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified
as the Cache Formation. Refer to the field investigation section of this report for more
detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation in May
2004 to September 2005.

The subsurface investigation consisted of four mud rotary borings (Nos. B-1, B-3, B-43
and B-51) and two cone penetrometer soundings (Nos. C-1 and C-2) The mud rotary
borings were advanced using a self-casing wireline-diamond coring method extending
down to a maximum depth of 46.2 m (151.5 ft). The equipment consisted of a CME drill
rig equipped with a CME automatic hammer. Sampling was achieved by utilizing the
Standard Penetration Test (SPT) sampler. Selected soil samples were bagged for
laboratory testing. The cone penetromer soundings were used to supplement the
subsurface investigation.

The subsurface investigation revealed the foundation materials encountered at the location
of the proposed right bridge (Br. No. 10-0128R) generally consist of approximately 14.1 m
(46.5 ft) to 18.3 m (60.0 ft) of alternating layers of firm to very stiff and hard clay, medium
dense sand and silty sand overlying medium dense to very dense gravel and silty sand and
hard clay. The foundation material was encountered down to the maximum depth explored
of 37.2 m (122.0 ft), an elevation of 414.5 m (1360.1 ft).

The subsurface investigation revealed the foundation materials encountered at the location
of the proposed left bridge (Br. No. 10-0128L) generally consist of approximately 11.6 m
(38.1 ft) to 15.9 m (52.2 ft) of dense to very dense silt, sand, silty sand, clayey sand and
gravel with trace hard cobbles overlying very stiff to hard clay and sandy clay. The:
foundation material was encountered down to the maximum depth explored of 46.2 m
(151.5 1), an elevation of 411.6 (1350.6 ft).

The elevat[ons shown on the Log of Test Bormgs are based on the NGVD 1929 vertical
datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.
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Ground Water

Ground water was measured in two of the four mud rotary borings (B-1 and B-51) drilled
during the subsurface investigation. Ground water was not measured in borings B-3 and
B-43 and the borings were immediately backfilled. Ground water levels varied from
elevation 446.0 m (1463.3 ) in boring B-1 to elevation 447.3 m (1467.6 f1) in Boring B-
51. Ground water surface elevations are subject to seasonal fluctuations and may occur at
higher or lower elevations depending on the conditions at time of construction. For more
details, please refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected during the subsurface investigation. The results
will be forwarded once completed.

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained

from the subsurface investigation. Tests were performed to determine the corrosion and

engineering properties of the subsurface materials for use in the foundation analysis. The
tests performed included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits

(Liquid Limit, Plastic Limit and Plasticity Index), and Soil Corrosion Testing (pH, sulfate,

chloride, and resistivity). All tests were performed in general accordance with American

Society for Testing and Materials (ASTM) standards or California Test Methods (CTM).

Laboratory test results will be available upon request once the results are received.

Seismic Data and Evziluatimi

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs) as
established by the California Geological Survey (CGS, 1997). Based on the Department of
Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the
Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault is located
approximately 1.1 kilometers (0.7 miles) west of the site and is capable of generating a
Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25. The
corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about 0. 7g.
The soil profile at the site may be classified as Type D, as defined in the Department’s
Seismic Design Criteria (SDC, 2006, Version 1.4). The recommended design Acceleration
Response Spectrum (ARS) curve shown in Figure 4 was obtained by modifying the ARS
111 Figure B.8 of the SDC corresponding to a PBA of 0.7g. These modifications were

introduced to account for the close proximity of the controlling seismic source and
mncluded a 20% increase in spectral accelerations for periods greater than or equal to 1.0
second. No modifications were introduced for periods less than or equal to 0.5 second.
The spectral accelerations for periods between 0.5 and 1.0 second were obtained by linear
interpolation.
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The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is comnsidered
to be minimal at the project site.

Foundation Recommendations

The following foundation recommendations are for the new proposed Rte. 101/20
Separation (Br. No. 10-128R/L).

Rte. 101/20 Separation (Br. No. 10-0128R)

At all structure support locations, driven steel HP 250X85 “H" piles are recommended for
support at the right bridge. The specified pile tip elevations (SPTE), shown below in Table
1, will provide plles with an ultimate geotechnical capacity that will meet the requn'ed
nominal resistance in compression. _

Table 1. Pile Data Table for the new proposed Rte. 101/20 Separatlon (Br. No. 10-

0128R).

Nominal Resistance

Bottom of

' Desipgn Pile Ca DesignPile | Specified Pile
Location Pile Type Load - | Compression | Tension ap Tip Elevation | Tip Elevation
Elevation
: kN kN kN m (1) m (ft)
m {ft)
: . . 4527 436.5 436.5
Abutment 1 | HP 250X85 400 800 0 (1485.2) ' (1432.2) (1432.2)
451.3 434.5 434.5
Abutment 2 | HP 250X85 400 800 0 (1480.6) (1425.6) (1425.6)

Note: Design Pile Tip Elevation is controlled by the following demand: (1) Compression.

Rite. 101/20 Separation (Br. No. 10-0128L)

At all structure support locations, driven steel HP 360X132 “H” piles are recommmended for
support at the left bridge. The specified pile tip elevations (SPTE), shown below in Table
2, will provide piles with an ultimate geotechnical capacity that will meet the required
nominal resistance in compression.

Table 2. Pile Data Table for the new proposed Rte. 101/20 Separatlon (Br. No. 10-

0128L).

Design Nominal Resistance ]i,c;]ttoén of Design Pile | Specified Pile
Location Pile Type Load | Compression [ Tension ¢ -ap Tip Elevation | Tip Elevation
kN KN N Elevation m (f) m (f)
~ m{fi)
4523 437.1 437.1
Abutment 1 | HP 360X132 400 800 0 (1483.9) (1433.9) (1433.9)
450.9 434.1 434.1
Abutment 2 | HP 360X132 400 800 0 (1479.3) (1424 3) (1424 3)

Note: Design Pile Tip Elevation is controlied by the following demand: (1) Compression.
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General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers” 4-2. The plotting of support locations should be
made prior to the foundation review.

- 2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data iable, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall be contacted for further
recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the conditions
and time of construction. Refer to the Log of Test Boring Sheets for details.

2. Hard cobbles were encountered in Boring B-51 from an approximate elevation of
449.8 m (1475.6 ft) extending to an approximate elevation of 448.1 m (1470.1 ft) and
may exist across the site. The contractor should anticipate encountering hard cobbles
and having to drill through the cobbles to reach the predrilled elevations in Table 3

below.

3. At the left bridge location, the Abutment 1 and 2 footings will be located within the
slope of the existing hillside. It is anticipated that hard driving will occur due to the
very dense material encountered during the subsurface investigation for the left
bridge. Therefore, predrilling is recommended for the installation of the steel “H”
piles at the left bridge support locations. It is recommended the HP 360X132 piles
(including battered) shall be driven in pre-drilled holes that conform to the Standard
Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled holes are not to
extend below the elevations shown in Table 3.

Table 3. Predrilled Elevations

Location Predrilled Elevation
Abutment 1L 4459 m (1463.1 ft)
Q Abutment 2L 445.8 m (1462.6 ft)
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4, At the right bridge location, the Abutment 1 and 2 footings will be partially located
within the slope of the existing hillside. It is anticipated that hard driving may exist
during installation for some of the piles and that predrlling may be necessary.
However, predrilling shall not be performed at the right bndge without prior
authorization from this office.

5. Specialty equipment may be required for installation/predrilling of the battered steel
“H” piles. The contractor should be prepared to alternate from battered to vertical
installation methods of the steel “H” piles.

6. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile
tip elevation may be considered adequate and cut off if two times the required pile
acceptance criteria is achieved. Refer to the Caltrans Standard Specifications 49-1.08
(2006) for information concerning the pile driving acceptance criteria.

7. The contractor should anticipate hard and erratic driving of the steel “H” piles due to
the presence of hard cobbles and very dense foundation material. The contractor
should anticipate field cutting and splicing of the steel “H” piles. Refer to the LOTB
sheets for details.

8. Due to an‘ac1pated hard driving at the left bridge, HP 360X132 “H” piles are io be
used in place of 250X85 “H” piles.

The recommendations contained in this report are based on specific project information
regarding design loads and siructure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Structural Foundations Branch should review those changes
to determine if the foundation recommendations provided in this report are still applicable.
Any questions regarding the above recommendations should be directed to Tim Alderman
at (916) 227-7260, or Reid Buell (916) 227-7190, of the Ofﬁce of Geotechnical Design-

North, Structural Foundations Branch. . -
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Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information originating
fromn Geotechnical Services. Items listed to be included in the information handout will be
provided in Acrobat (.pdf) format to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Rte. 101/20 Separation, Bridge No. 10-0128R/L..

Data and Information included in the Information Handout pr ovided to the bidders and
Contractors are:
A. Foundation Report for Rte. 101/20 Separation, Bridge No. 10-0128R/L, dated
October 20, 2006.

Report by: Report by:

g /Llac(ﬁmh»u “Wontim
TIM ALDERMAN JACQUELINE MARTIN
Engineering Geologist ' Engineering Geologist
Office of Geotechnical Design-North Office of Geotechnical Design-North
Structure Foundations Brangh :

Structure Foundations Brang
QQ‘NLSS! N/

T OREIA Y
§ MAHALLATI 5 2
No. 49374
A/ 9/48

Supervised by:

REID BUELL, CE.G. NO. 1481 REZA MAHALLATI

Senior Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North ' Office of Geotechnical Design-North
Structure Foundations Branch

cc: OGDSN
GS File Room
Reid Buell
R.E, Pending
Structure CE
Eskinder Taddese — PCE
Joe Peterson — DME
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Approximate Location
Rte. 101/20 Separation
Br. No. 10-0128R/L

Division of Engineering Services
Geotechnical Services
Geotechnical Design — North
Structure Foundations Branch

EA: 01-262001

Qctober 20, 2006

Geologic Map

01-MEN-101 KP R70.41/PM R43.75
Rte. 101/20 Separation, Br. No. 10-0128R/L.

Figure
3
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State of California _ - . Business, Transportation and Housing Agency

M emoran d um . : ’ T F!&yaurpawer!
] ’ . ) . Be energy efficient!
MR. GUDMUND SETBERG " Date:’ January 15,2009
Senior Bridge Engineer. |
Division of Structure Design - File: 01-1V[EN—101 _KP R77.541/PM R43. 18
Office of Bridge Design North EA#01-262001 '
- Bridge Desrgn Branch 2 - Quail Meadows UC

“Trom:

" Subject:

. ~ Br.No.10-0173
Attenuon Mr. Marc Fnedhe1m _ :

DEPARTNIENT OF TRAN SPORTATION

DIVISION OF ENGINEERING SERVICES

Geotechnical Services — MS 5
Office of Geotechnical Design — North

Foundation Report

2

- Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Quail
Meadows Undercrossing (Br. No. 10-0173). The Office of Geotechnical Design North,
Branch A completed a subsurface investigation during September 2007 following the
request by the Office of Bridge Design North (OBDN) Branch 2 for foundatlon
recommeudatlous for the proposed new structure.

- The following foundation recommendahons ‘are based on the subsurface mformauon

gathered during the recent foundation investigation (September 2007) along with a

review of the available General Plan dated October 3, 2008. With regards to the current

foundation recommendations given in this report elevations are based on the NGVD 29

vertical datum, unless othermse noted.

' PrOJect Descrlptlon

" The proposed new Quail Meadows Undercrossmg (Br. No 10-0173) wﬂl consist of one

‘new structure and will be incorporated as part of the Willits Bypass (Figures 1 and 2).

The structure will be a single span prestressed cast-in-place box girder (3 cell) type
structure wrrh seat type abutments and Wlngwalls supported on driven steel H-Piles.

Regional_ Setting and Area Geology |

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers

from the Oregon border to the Santa Ynez River. The province contains many elougate

“Caltrans i fmpraves mability acrass California ™
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‘ranges and narrow valleys that are approximately parallel to the coast, although the coast

usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
gram'tics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately mterwoven with the tectonics of the San Andreas and other major faults
partlculaﬂy those in the western part of the state (Norris & Webb, 1990) :

Locally, the project site is located at the ‘north end of Little Lake Valley Little Lake

Valley is an intermontane basin within the northern California Coast Ranges in

Mendocino County that contains a record of sedimentation and deformation during the

- Pleistocene.  The basin is approximately 11.3 kilometers in length and up to

approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portlon of the valley. The basin was hkely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams:

‘Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly .

drained to the south (Russian River drainage). Currently, the valley drains to the north .
into the Eel River system. A. suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progresswn of the Mendocmo Tnple

: .Tlmctlon (VV oolace et al., 2005).

~ The Geologlc Map of Cahforma Ukiah Sheet, scale 1:250,000, compﬂed by Charles W.

Jermings and Rudolph G. Strand, 1992, California Division of Mines and Geology.
(Currently known as the California Geological Survey) indicates the "area geology
consists of Quatemary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine

. sedimentary deposits underlain by the Franciscan Formation (KIf) (Figure 3). According
~ to the map explanation, the Quaternary alluvium depos1ts consist of alluvium, recent

breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene

* nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
_consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits -

bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas -of greenstone
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurfaee investigation are

. interpreted as deposits of the Quatenary alluvium. Refer to the ﬁeld investigation section =
of this report for more detaﬂed mformatton : : -

“Caitrans improves mobility across California”
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Field Investigation and Subsurface Conditions

The Office of Geotechnical Des1gn-Norﬂ1 conducted a subsurface mvestlgatlon durmg

‘September 2007

The subsurface mveshgatlon ‘consisted of two mud rotary bormgs (Nos. B 80 and B-81).
The mud rotary borings were advanced using a self-casing wireline-diamond conng'

method extending down to a maximum depth of 46.48 m (152.5 ). The equipment used -
to drill borings B-80 and B-81 consisted of a Acker MPCA drill rig equipped with a

Longyear automatic. hammer. Sampling was achieved by utilizing the Standard
Penetration Test (SPT) sampler at 1. S-meter mtervals ‘Selected soil samples were bagged
for laboratory testing. - : ‘

The subsurface investigation revealed the foundation mateﬁals encountered at the
location of the proposed undercrossing (Br. No. 10- -0173) generally consist of soft to very
stiff clay and gravelly clay interbedded with loose to dense clayey gravel clayey sand,

sand with clay and gravel with clay. The foundation materials were encountered down to
the maximum depth explored of 46.48 m (152.5 ft), an elevation of 359 38 m (1179.1 f1).

The elevatlons shown on the Log of Test Bormgs are based on the NGVD 1929 vertical
datum

For subsurface data and boring locations, please refer to the Log of Test Borings for site- .,

.spec1ﬁc mformahon and condltlons These sheets w1ll be forwarded once completed

Ground Water -

Ground water levels were measured during the September 2007 field investigation at
elevations 403.64 m (1324.28 ft.) and 403.63 m (1324.25 ft.) in Borings B-80 and B-81,
respectively. Ground water surface elevations are subject to seasonal fluctuations and
may occur at h1gher or lower elevations depending on the COIldlth]lS at time of
constructlon F or more detalls please refer to the LOTB sheets : -

Corrosion Evaluatmn

Composite soil samples were collected in one of the borings during the September 2007

‘subsurface investigation. The Office of Testing and Technology Services, Corrosive

Technology Branch tested the composite samples for corrosive potential. The Corrosion

- Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the
pH is 5.5 or less. The minimum resistivity serves orly as an indicator parameter for the

“Caltrans inproves mobility acrass California”
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possible presence of soluble salts and is not included to define a corrosive site. It is the °
practice of the Corrosion Technology Branch that if the minimum resistivity of the

- sample is greater than 1000 ohm-cm, the sample is considered to be non-corrosive and
testing to determine the sulfate and chloride content is not performed.

‘The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corros1ve at ﬂns site. Refer to Table 1 below _
for spe01ﬁc test results - :

Table 1: Corrosmn Test Summary-Composnte Samples for Quail Meadows UC
: (Br No. 10-0173)

e

Minimnm

Sulfate

Boring - Sample Denth . Chloride
sIC Corro-sion Number Number .p (m) p pH Resistivity Content ~ Content
T —— ~ (Ohm-Cm) {PPM) - (PPM)
" C639919 ' B-80 152 5.82 4729 N/A N/A
Laboratory Testmg

Laboratory testing was performed on selected samples of the subsurface matenals

~obtained from. the subsurface investigation. Tests were performed to determine the

corrosion and engineering properties of the subsurface materials for use in the foundation
analysis.  The tests performed included: mechanical analysis (Sieve and Hydrometer),

-Atterberg Limits - (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
‘Moisture Content, Specific Gravity, Consolidation, Triaxial (Unconsolidated-Undrained)

and Soil Corrosion Testing (pH, sulfate, chloride, and resistivity). All tests were

performed in general accordance with ‘American Society for Testmg and Materials
- (ASTM) standards or Callfomla ‘Test Methods (CTM) Laboratory test results are

avaﬂable upon request
Seismic Data and Evaluatidn

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the

Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault

is located approximately 0.5 kilometer southwest of the site and is capable of generating
a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25. The

correspond_ing Peak Bedrock Acceleration (PBA) at the site is estimated to be about 0.7g.

"Caltrans improves mobility acrdss California”
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The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential fcr hquefactlon to occur is considered
to be minimal at the prOJect s1te

Based on the boring logs.a ﬁnal Caltrans Seismic Design Criteria (CSDQ) Acceleratlon .
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended

- for design. Please note that due to the close proximity of this structure to the fault, we
_ have performed a second modification to the CSDC ARS curve (see Figure 4). The

modification is such that there is no increase in spectral accelerations (SA) for periods
less than 0.5 second, and a 20% increase in SA for periods greater than 1 second.
Between the penods of 0.5 and 1 second a hnear interpolation was used to estimate the
SA. :

Fill Settlement

‘Due to the presence of compressible clay soils beneath the proposed approach fills at

Abutment 1 and Abutment 2, a 270 day waiting period is to be required after completion
of the approach fills and before installing the steel “H” piles. - Settlement will take place
during and after the construction of the approach fills. Tt has been estimated that the
maximum total settlement of the approach fills will be about 500 m.tlhmeters o

It has been calculated that 90% of the settlement of the approach fills will take place -

approximately 270 days after placement of the fill is completed. If it is Tnecessary to

. accelerate the settlement, placement of additional surcharge fill and/or the use of wick

drains may be recommended. Details of these measures wﬂl be mcluded in the -

g Geotechmcal De51gn Report to be prepared by tl:us Office.

Regardless of the target settlement or the estimated settlement tlme period, 500 mm and

270 days, respectively, the rate of settlement obtained during the settlement momtormg
will determine if the majority of the settlement in the fill is complete. That is if the
settlement rate'is noticeably reduced sooner than the end of the estimated settlement time
period, then it would be acceptable for construction of the abutment foundations to
commence. In the opposite case, if the rate of settlement does not change by the time the
estimated settlement time period is over, monitoring shall continue, extendmg the
settlement time period, until the settlement rate diminishes. ;

(I

Foundation Recommendatlons
The following foundation recommendations are for the new proposed Quail Meadows

UC (Br. No. 10-0173). At this location, it is recommended driven steel HP 250X85 piles
be used at the Abutment 1 and 2 support locations. The specified pile tip elevations,

“Caltrans improves mobility acrass California”



Mr. Gudmund Setberg
January 15, 2009
Page 6

Quail Meadows UC
Br. No. 10-0173
EA 01-262001

shown below in Table 2, wﬂl prov1de plles with an ultimate geoteohmoal capaolty that

will meet the required nominal resistance in compression.

| Table 2. Pile Data Table for the new proposed Quail Meadows UC,
(Br. No. 10-0173) at Abutment 1 and 2 locations.

. Design‘ Nominal Resistan_ce Bottorn of Design Pile Tip Speciﬁed
. . - i . X Pile Cap . Pile Tip
Location Pile Ty‘pﬁ Load Cumpressmn Tension 1 . Elevation m 1 .
o 1 N KN | Elevation ) Elevation
: . m (ft) . m (ft)
; _ . - 411.400 380.5(D) 3805
Abulme_nt 1 | HP 250X85 575 1150 0 _ (1331.56) (1248.4) (1248.4)
- 411.400 3805 (1) 38a.0 °
)
Abutment 2 | HP 250X85 575 1150 0 (1331.56) (1248.4) (1248.4)

_ Note: Design Pile Tip Elevation is controlled by the jb!law:ng demands: (1) C'ompress:an

| General N otes to Designer

1. All 'support locations are to be plotted' on the Log of Test Borings, in plan view, as
stated in “Memo to Designers 4-2.” The plottmg of support locations should be
made pl‘lOl' to the fou:ndanon review. : -

. If lateral demands exist on the support piles, the structural design engmeer shall'
‘indicate on the plans, in the pile data table, the design pile tip elevations required to

_meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundatlons -shall be contacted - for. furthet
recommendations. ' o - 8 '

3. Speclﬁed pile tip elevatmns shown in Table 2 above are based on: preloadmg of
- compressible clay soils achieved by placement of approach fills prior to construction
of the proposed abutment foundations. If preloading is not performed, the Office of
‘Geotechmical Design-North * is to be contacted for . revised - foundation
recommendations. - S o ' -

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construotlon Refer to the Log of Test Bormg Sheets for
details. ' ‘ : '

"Caltrans improves mobility across Californin"
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2. Settlement shall be monitored. Monitoring devices shall consist of settlement
platforms placed at the bottom of the approach fill embankments at Abutments 1
and 2. A minimum of six settlement devices (three or more beneath each approach
fill) shall be placed beneath the centerline of embanlcments at Abutments 1 and 2 at

locahons to be determmed by the Engmeer

3. Due to the presence of compressﬂJle clay soils beneath the proposed abutments, the
- abutment locations shall be preloaded. Preloading shall be achieved by placement
of approach fills prior to construction of the Quail Meadows Undercrossing. A 270-
day waiting period is required prior to installation of p11es at Abutments 1 and 2.
The fill settlement shall be monitored during the waiting peried. If it is determined
‘that the settlement has ceased prior to the end of the 270-day waiting period, with
the written appraval of the Engineer, the waiting period may be terminated at that
time. In the opposite case, if the rate of settlement does not change by the time the |
~ estimated settlement time period is over, monitoring shall continue, extendmg the
settlement time penod until the settlement rate chnnmshes o

4, Pﬂes to be dnven through the new ﬁll embankment at Abutments 1 and 2 are to be
placed in predrilled holes to elevanon 406.0 meters per Caltrans Speclﬁcahons 49-

O 0 | | o

5. At the Engmeer s option, any steel piles driven w1th1n 2.0 meters of the specified
- pile tip elevation may be considered adequate and cut off if two times the required
‘pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications -
'49-1.08 (2006) for information concerning the pile driving acceptance criteria. ‘

The recornmendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
‘Geotechnical Design - North, Branch A should review those changes to determine if the -
foundation recommendations provided in this report are still applicable. Any questions

regarding the above recommendations should be directed to Tim Alderman at (916) 227-

1035, or Reid Buell (916) 227-1012, of the Oﬂice of - Geotechmcal De51gn—North |

 Branch A,

“Caltrans improves mobility across California ™
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Proj ect Information.

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 dlsclosmg information
origmating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of ﬂ]lS report via
electronic maﬂ _ _ , _ '

Data and information attdched with the project plans are:
A, Log of Test Bormgs for Quail Meadows UC, Bridge No. 10-0173.

Data and Informatron mcluded in the Informatzon Handout provzded to the bidders and

_ contractors are:

‘A. Foundation Report for Quaﬂ Meadows UC Bndge No. 10- 0173, dated J anuary

15, 2009
Report by: Report by:
TIM ALDERMAN - . _ - REZAMAHALLATI
Engineering Geologist | ' Senior Materials & Research Engmeer
Office of Geotechnical Design-North - Office of Geotechinical Design-North
Structure Foundations Branch N " S e
Superv_lsed by: @', e TR0,
o o & REZA %
' e & MAHALLATT 3
- 5§ 3
1228 No.49374 {
@ ﬂ/"‘f g %'o Exp_.“l,L}ZZLQ. S 4
REID BUELL, C.E.G.NO. 1481  § CERTFED
ENGINEERING i
Senior Engineering Geologist X
Office of Geotechnical Design-Northi _
Structure Foundatl_ons Branch B
cc: OGDSN. V P . :
GS File R ‘ SR S » e
Reid guel?om ' ' . o Rl
R.E. Pending .
-Btructure OF
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Woolace, A. C. et al., 2005, Late Neogene and Quaternary Stratigraphy and Structure of
Little Lake (Willits) Valley, Northern Coast Range, California, in Abstracis with
Programs, Vol. 37, No. 4, p. 68, Paper No. 25-3, Geological Soc1ety of Amenca 101St :
Annunal Meetmg, Apnl 29 through May 1 2005 San Jose, CA. o _ . :
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_Atténtion_:' Mr. Marc Friedheim

=

State of Califernia o Business, Transportation and Housing Agency

M cmor a_Il d ll m C : o ; Flm:yaurpowér! :
. - Be energy cfficient!

MR. GUDMUND SETBERG Date:  January 15, 2009

Senior Bridge Engineer S N

Division of Structure Design . Fle 01-MEN-101-KP R76.807/PM R47 73

Office of Bridge Design North o - EA#01-262001

Bridge Design Branch 2 - - Quail Meadows OH .

Br.No. 10-0171°

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

. Geotechnical Services — MS 5

- Office of Geotechmcal DeSIgn —North

- Subject:

O

Foundatlon chort

Intrbdu;ﬁltion/Sc‘ope of Work

This Teport presents the foundation recommendations for the new proﬁosed Quail

Meadows Overhead (Br. No. 10-0171). The Office of Geotechnical Design North,

Branch A completed a subsurface investigation from August 2004 to September 2006 .

following the request by the Office of Bridge Design North (OBDN) Branch 2 for

‘ foundatlon recommendations. for the proposed new structure.

gathered during the recent foundation investigation (August 2004 to September 2006)
along with a review of the available General Plan dated F ebruary 19, 2008. With regards
to the current foundation recommendations given in this report, elevatlons are based on
the NGVD 29 vertical datum, unless otherwlse noted. :

- Project D_escrl_ptlon

- The proposed new Quail Meadbws Overhead (Br. No. 10-0171) vﬁll consist 6f one new

- The followmg foundatl_on recommendations are b_ased on the subsurface informatibn ‘

structure and will be incorporated as part of the Willits Bypass (Figures 1 and 2). The -

structure will be a single span prestressed cast-in-place box girder (4 cell) type structure
with seat type abutments and wmgwalls supported on driven steel H—Pﬂes o

Reglonal Settmg and Area Geology

'The project is located w1ﬂ:11n the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers

wirie
Ill

from the Oregon border to the Santa Ynez River. The province contains many elongate

“Caltrans improves mobifity acrass Califarnia®
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ranges and narrow valleys that are approxlmately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granltlcs with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,

partlcularly those in the western part of the state (N oms & Webb 1990). o

o Locally, the prOJect site is located at the north end of Little Lake Valley Little Lake

Valley is an intermontane basin within the northern California Coast Ranges in

Mendocino County that contains a record of sedimentation and deformation during the

Pleistocene. . The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley The town of Willits is

' situated in the west-central portion of the valley. The basin was likely formed by faulting

along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m, thlck consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.

- Geologic investigations of the coarse-grained gravel alhivium suggest the valley formerly -

drained to the south (Russian River drainage). Currently, the valley drains to the north

‘into the Eel River system. A suggested cause for the stream drainage changes may be |
from tectonic stresses related to the northward progress1on of the Mendocmo Tnple'
' Juncnon (VVoolace et al 2005) : : : :

The Geologlc Map of Callforma Ukiah Sheet scale 1: 250, 000 compiled by Charles W
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology'
consists of Quaternary alluvium. (Qal) deposits overlying Plio-Pleistocene nonmarine

- sedimentary. deposits underlain by the Franciscan Formation (KIf) (Figure 3). Accordlng _

to the map explanation, the Quaternary alluvium deposits consist of alluvium, recent

- breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
- nonmarine sedimentary deposits) deposits are identified as the Cache Formation that

consists of laucustrine and fluvial deposits and ‘unnamed Plio-Pleistocene deposits
bcrdenng alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone '
Limestone, basalt glaucophane schist and related metamorph1c rocks :

At the prOJect site, the materials encountered durmg the subsurface 1nvest1gat10n are

interpreted as deposits of the Quatenary alluvium. Refer to the ﬁeld mvesugahon section

of this report for more detaﬂed mformatlon

“Caltrans improves mobility across California®
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Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface mvest[gatlon frorh
August 2004 to September 2006. : :

The subsurface investigation consisted of seven mud rotary borings (Nos: B-15, B 16, B-
20, B-57, B-73, B-75 and B-76) and two cone penetrometer soundings (C 14 & C-19). In

' addition, borehole -geophysical measurements were acquired in Boring B-73.

Geophysical measurements taken in B-73 included natural gamma, formation
conductivity and re51st1v1ty, and P-S Suspension log records. The mud totary borings

- were advanced using a self-casing wireline-diamond coring method extending down to a

maximum depth of 70.10 m (230.0 ft). ' The equipment used to drill borings B-15 -

~consisted of a CS500 drill rig (CME) equipped with a safety hammer. The equipment

used to drill borings B-16 and B-57 consisted of a Mobile B-80 drill rig equipped with a
safety hammer. The equipment used to- drill boring B-20 consisisted of a Mobile B-47
drill rig equipped with a safety hammier. The equipment used to drill borings B-73, B-75
and B-76 consisted of a CS2000 Drill Rig (CME) drill rig equipped with a Diedrich
automatic hammer. Samplmg was achieved by utilizing the Standard Penetration Test

(SPT) sampler at 1.5-meter intervals. The cone penetrometer sounding was used to

supplement the subsurface investigation. Selected soil samples were bagged for
laboratory testing. It should be noted that several of the borings and soundings listed
above were intended for use in the design of three other brldge structures whmh were

subsequently elumnated from this pro_] ject.

The subsurface investigation revealed the foundation materials encountered at the’

“location of the proposed overhead (Br. No. 10-0171) generally consist of 22.3 m (73 ft.)

to 25.3 m (83 ft.) of very soft to very stiff clay, loose to medium dense clayey sand and
gravel with clay underlain by stiff to very stiff clay and medium dense to very dense fine
sand, clayey sand & clayey gravel. The foundation materials were encountered down to

-the maximum depth explored 0f70.10 m (230 0ft. ), an elevation of 337.15 m (1106. 1 1t).

‘ The elevatmns shown on the Log of Test Bormgs are based on the NGVD 1929 vertical
datum. _

For subsurfaee data and boring locations, please refer to the Log of Test Borihgs_ for site-
specific information and conditions. These sheets will be forwarded once completed.

“Caltrans improves mobility acrass Caiifornia
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Ground Water

Ground water levels were measured during the August 2004 to September 2006 field

inveéstigation at elevation 402.95 m (1322.02 ft.) in cone penetrometer sounding C-19 and

elevations 404.02 m (1325.51 ft.), 403.28 m (1323.10 ft.) and 404.45 m (1326.94 ft.) in

_ Borings B-15, B-57 and B-75, respectwely Ground water surface elevations are subject

to seasonal fluctuations and may occur at higher or:lower elevations depending on the
condmons at time of construchon For more detaﬂs please refer to the LOTB sheets.

Corrosnon Evaluation

- Composite soil samples were collected in two of the borings during the August 2004 to

September 2006 subsurface investigation. The Office of Testing' and Technology
Services, Corrosive Technology Branch tested the composite samples for corrosive
potential. The Corrosion Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is

2000 ppm or greater, or the pH is 5.5 or less. The minimum resistivity serves only as an
indicator parameter for the possible presence of soluble salts and is not included to define
a corrosive site. It is.the practice of the Corrosion Technology Branch that if the
minimum resistivity of the sample is greater than 1000 ochm-cm, the sample is considered

_ to be non-corrosive and testmg to determine the sulfate and chlonde content is not
performed. :

The Ofﬁce of Testing and Techﬁology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site. Refer to Table 1 below

for spec1ﬁc test results.

Table 1: Corrosmn Test Summary-Composnte Samples for Quail Meadows OC
(Br. No. 10- 0171) .

Boring .| Minimum Sulfate | Chloride

SICI Corrosion Number Number Sﬂmp(ls;)eliﬂl PH (%esgt_lgg) ?;;RM)M ' %;’l\?[[;t
C639860 B15 | 030-1.52 | 6.00 3900 | NA | N/A
c639861 | B1S | 457-610 | 740 | 2400 | NA | . NA
639910 | B75 | 305-457 | 625 | 3000 NA | WA
639911 B7S | 655-732 | 744 | 6900 . NA .| . NA

“Caltrans improves mobility across California™
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Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtamed from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation

- analysis. -The tests performed included: mechanical analysis (Sieve and Hydrometer),
- Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,

Moisture Content, Specific Gravity, Consolidation, Triaxial (Unconsolidated-Undrained)
and Soil Corrosion Testing (pH, sulfate, chloride, and resistivity). All tests were

*performed. in’ general accordance with American Society for Testing and Materials
(ASTM) standards or Cahforma Test Methods (CTM) Laboratory test results are

avallable upon request.

Se_ismic Data and Evaluation

- - The project site is not located within anjf Alqaist-PrioIo Earthqualce Fault Zones (EFZs)

as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault

~ for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault-

1s located approximately 0.6 kilometer southwest of the site and is capable of generating
a Maximum Credible Earthquake (MCE) moment magmtude of M,=7.25. The

'lcorrespondmg Peak Bedrock Acceleratlon (PBA) at the 51te is estlmated to be. about 0 7g

The potentlal for ground rupture hazard due to fault movement is con51dered low since no
known fault crosses the project site. The potentla] for hquefactlon to occur is con51dered

to be mlmmal at the project site.

Based on the bormg logs along with avallablhty of shear wave veloclty, undrained shear,

~ and Atterberg limits, a final Caltrans Seismic Design Criteria (CSDC) Acceleration

Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended -

- for design. Please note that due to the close proximity of this structure to the fault, we

have performed a second modification to the CSDC ARS curve (see Figure 4). The
modification is such that there is no increase in spectral accelerations (SA) for periods
less than 0.5 second, and a'20% increase in SA for periods greater than 1 second.
Between the perrods of 0. 5 and 1 second a ]Jnear mterpolatlon was used to estlmate the
SA. - _ SO _ _ _

Fill Settlement
Due to the presence of compressible clay sorls beueath the proposed approach fills at

Abutment 1 and Abutment 2, an 825 day waiting period is to be required after completion
of the approach fills and before mstallmg the steel “H” piles for erther the abutrnents or -

"Calrrans improves mobility acrass California "
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associated abutment retamiug wails Settlement will take place during and after the
construction of the approach fills. It has been estimated that the maximum total
settlemeut of the approach fills will be about 500 m1111meters

It has been calculated that 90% of the setﬂemeut of the approach fills will take place

approximately 825 days after placement of the fill is completed. If it is necessary to .
accelerate the settlement, mitigation measures such as placement of additional surcharge

fill and/or the use-of wick drains may be recommended. Details of these measures will

be included in the Geotechnical Design Report to be prepared by this Office.

Regardless of the target settlement or the estimated settlement time period, 500 mm and -
825 days, respectively, the rate of settlement obtained during the settlement momtormg
That is if the
settlement rate is noticeably reduced sooner than the end of the estimated settlement time .
period, then it would be acceptable for construction of the abutment and retaining wall
foundations to commence. In the opposite case, if the rate of settlement does not change
by the time the estimated settlement time period is over, monitoring shall contmue _
exteudmg the settlement time period, until the settlemeut rate diminishes, S

_Foundatlon Recommeudatlons

The followmg foundation Tecommendations are for the new proposed Quatl Meadows

| OH (Br. No. 10- 0171)

At Abutment 1 and Abutment 2 support locations, driven steel HP 360X 132 “H” p11es are
recommended for support. The specified pile tip elevations, shown below in Table 2,
will provide piles Wlﬂl an ultimate geoteehmeal eapac1ty that will meet the requlred
uommal resistance in eompressmn . _ _ :

Table 2. Pile Data Table for the new prOposed Quail Meadows OH
' ('Br. No. 10- 0171) at Abutment 1 and 2 locatlons.

Specified -

Nate: Design Pile Trp Elevation is controlled by the ijawmg demands {1) Canwressmn

“Calirans improves mobility across Califarnia®

| Design Nominal Resistance ]iﬂci']t?g of Design Pile Tip Specifi
Location Pile Type | Load i i ‘ P Elevation m e P
¥p Compression Tension Elevation Elevation -
| N kN kN mm | @ _m(R)
' . ' - 405.620 380.0.(1) 380.0
2
Abutment 1. |HP350X132| 625 1250 0 (1330.77) (1246.7) (1246.7) .
' . 405,880 379.25 (1) 379.25
Abutment2 |HP 360X132| 625 1250 ] (1331.62) (1244.3) (1244.3)
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Rétaining Wall Foundatibns

‘. The followmg foundation recommendations are for the proposed Type 1 Retaining Wall |

structures. located at Abutment 1 and Abutment 2 as shown on Abutment 1 Right
Retaining Wall Layout 1 and Abutment 1 Left Retaining Wall Layout 1 sheets dated
December 19, 2008 and December 16, 2008, respectively. - At these locations, it is
recommended driven steel HP 250X62 “H” piles be used to support the retaining wall
segments. The specified pile tip elevations, shown below in Tables 3, 4, 5 and 6 will
provide pﬂes with an ultimate geotechmcal capacity that wﬂl meet the requlred nominal
re51stance in compressmn

Table 3. Plle Data Table for the new proposed Type 1 Retammg Wall Segment —

Abutment 1 nght (Br. No. 10 017 1)

Design Pfle

Note: Deszgn File Ty p Elevation is canrrolled by t]le jbilawmg demands (1) Campremon

Retining D esign Nominal Reeistence Bottom of y Sp!eciﬁed

.Locutiee ‘ I-}:'i?glll]t Pile Type . Lkl_?gd : _cu'mpressien‘ Tensien glﬂ?fﬁiﬂ Ele{;l:ion 1 E};IEISJI?W
mm : kN KN m (f) m () m ()

Abutment1 | 10300 |'HP250X62 [ 400 ‘| 800 0 (‘;g;ég?) ?fgﬂg%)‘ (1322%;06)
Abutment1 | 9100 | HP250X62 | 400 800 0| e Nomasy | cioaasy |
Abutrent 1 7900 | HP250X62 | 400 800 0 (?;263.32) 3;3;‘5;.’3(;)) | (fﬁg-g%)
Abutment1 | 6700 | HP250X62 | 400 800 0 ' (ﬂ;&fgg) %?gfs‘g(ﬁl)) | (13284%_52,'06)
Abutment1 | 5500 | HP250X62 | 400 | - 800 0 ‘-(ﬂgfgg) %?gfsc_g%) (]3;%206)

Table 4 Pile Data Table for the new proposed Type 1 Retammg Wall Segment —.
Abutment 1 Left (Br. No. 10—0171)

Design Pile

) Retaining Design Nominal Resistance _ Bottom of esig] S{:!eciﬁed ‘
vt | | e | B e e | B | e | oty
mm _ ) . : ‘m (ft) m (f}) m ()

Abutment 1 |- 10900 | HP2soxez | 400 .| 800 0 (‘I‘ggfgg) %fgﬁ;g)) (132%1%306)
CAbutment1 | 9700 - | HP250X62 | 400 BOD 0 -(‘gigg)‘ 3(133;11‘?3(61))_ _ “32%1%2%]
Abument1 | 8500 | HP250X62 | 400 800 0 (‘l‘gifgg) 3(’?3%‘.’3(6])) “3232";2))
et | o [ w0 | w0 | g | |
Abutment1 | 6100 | HP250X62 | 400 800 - 0 (‘;‘;gig% %fgfg%(ﬁl)) (132%;%)
Abutment1 | 4800 . | HP2s0X6z | 400 800 0 (ﬂg%g} ! 3(?3&5;0_,’(6’)) (lﬁggﬂm
‘Abutment1 | 3600 | HP250X62 | 400 800 0 é‘;gfg?) | o (ﬁ%ﬁ) -

Note: Desfgt Pile Tip Elevation is controlled by the following demands: (1) Compression

“Caltrans improves mability acrass Colifornia”
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Table 5. Pile Data Table for the new proposed- Type 1 Retalnlng Wall Segment —

Abutment 2 nght (Br. No. 10-0171).

Retaining. Design Nommal Resistance Bottom of Design Pile - Sneciﬁed

o | 9 | s | "8 |t | S | i | e
mm m (ft) m (ft) m(ff)

Abutment2 | - 10900 - | HP 250X62 | 400 B00 0 (‘]‘ggﬁg) %1734‘152(51)) (1321?:;.2255)
Abument2 | 9700 | HP2s0X62 | 400 800 0 (‘l‘gg igg) ?3 4%;52(51)) (e s
Abutment2 | 8500 | HP250X6Z | 400 800 0 (ainon | tarins | coraasy
Abument2 | 7300 | HP250X62 | 400 | . 800 0 (34769 | (ainss | ciassaey
Abutment2 | 6100 | HP2s0x62 | 400 800 0 (’;‘;gﬁgg) 3(‘1724?&52(51;? (1322?4.2255)
Abi:tmgnt 2| 480 |mHP 250}{62. 400 800 0 a‘;ggg) %1734%152(51)) a (1322194?555.)

. Abutment2 | 3600 . | HP250X62 | 400 800 0 (‘]‘_}'gg fg) : 35"342452(_,})) (117:&.2255)

Note: Design FPile Tip Elevation is controlied by the following demands: (1) Compression

Table 6. Pile Data Table for the new proposed Type 1 Retammg Wall Segment —
Abutment 2 Left (Br. No. 10- 0171)

. Refaining _ Design Nominal Resistance Bottom of Design Pile . Sneciﬁ_ed
[ R N RN e ey ey 1 [ R
. mm : ' m (it} m (i) m (ft)
Abutment1 | 10300 | HP 250X62 | 400 800 0 . (‘]‘g;’f_gf’n 3(334252(5])) (1327 4523255)
Abutment1 | 9100 | HP2s0Xe2 | 400 | 00 0 | (3aren | tains | aaiag
Abutment1 | 7900 HP 350X62 | 400 800 0o (‘};gﬂg) 3&;’34245‘2(51)) (13;4%?255 )
Abutment1 | 6700 | HP250X62 | 400 800 0 (‘l‘gﬁgg)_ 3“734%‘52%) | cizpinsy
Abument1 | © 5500 | HP250X62 | 400 800 0 (‘1‘363%2) %1"342452(51)) - (1321%_2255)

Note Design P:Ie Tip Efevation is controlled by the fallﬂng demands: (1) Conu.?resswn

s General Notes to DeSIgner

1. All support locations are to be plotted on the Log of Test Bonngs in plan view, as
- stated in *Memo to Designers 4-2.” The plottmg of support locatlons should be -
made pnor to the foundahon review.

i

2. If lateral demands exist on the support piles, the stxuotutal design en'gineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to

“Caltrans improves mobility across California”
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meet the Jateral Ioad demands. If the spec1ﬁed pile tip elevations given in the above

pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall' be contacted for further
recommendations. . - '

. Specified pile tip eletrations shown in Tables 2,3, 4,5, and 6 above are based on

preloading of compressible clay soils achieved by placement of approach/retaining
wall fills prior to construction of the proposed abutment foundations. If preloading

- is not performed, the Office of Geotechnical Des1gn—North is to be contacted for
revised foundanon recommendanons .

Constructlon Considerations

1 Ground water was encountered during the subsurface investigation. Ground water

 surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction, Refer to the Log of Test Bormg Sheets for
details. - : ‘

. Settlement shall be monitored. Monitoring devices shall con51st of settlement

platforms placed at the bottom of the approach/retaining wall fill embankments at
Abutments 1 and 2. Settlement shall- be monitored. Monitoring devices shall
consist of settlement platforms placed at the bottom of the approach fill

~embankments at Abutments 1 and 2. A minimum of six settlement devices (three or
more beneath each approach fill) shall be placed beneath the -centerline of

embankments at Abutments 1 and 2 at locatlons to be determined by the Engtneer

.. Due to the presence of compressible c]ay soﬂs beneath the proposed abutments and
- retaining walls, the abutment and retaining wall locations shall be preloaded.

Preloading shall be achieved by placement of approach/retaining wall fill
embankments prior to construction of the Quail Meadows Overcrossing. An 825-

day waiting period is required prior to installation of piles at Abutments 1 and 2 and

prior to installation of piles at Abutment 1 and 2 retan_nng walls. The fill settlement
shall be monitored during the waiting period. If it is determined that the settlement
has ceased prior to the end of the 825-day waiting period, with the written approval
of the Engineer, the waiting period may be terminated at that time. In the opposite

case, if the rate of settlement does not change by the time the estimated settlement

time period is over, monitoring shall continue, extendmg the settlement time period,
until the settlement rate diminishes.

. At Abutment 1 Left and R1ght Retalnmg Wall locatlons driven steel HP 250X62

*H™ p11es shall be dnven through the new fill embankment in oversized pre- dnlled

“Caltrans improves mobility across California”
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holes (where applicable) that conform to the Standard Spec1ﬂcat10ns m Section 49-
'1.06, “Predrilled Holes.” The predrilled holes are not to extend below the elevatlon

407 75 m (1337 8 ft).

- 5. At Abutment 2 Left and Right Retaining‘Wall locations, driven steel HP 250X62
~ “H” piles shall be driven through the new fill embankment in oversized pre-drilled
~ holes (where applicable) that conform to the Standard Specifications in Section 49-
1.06, “Predrilled Holes.” The prednlled holes are not to extend below the elevahon
407.00 m (13353 f1). ' _ :

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during firial project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
1035, or Reid Buell (916) 227 1012 of the Office of Geotechmcal Des1gn~North

Branch A

Project Information :

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening.. The following is an excerpt from SSP S$5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information

- handout will be provided in Acrobat ( pdt) format to the addressee(s) of this report via
~ electronic mall . _
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'Data and information attached wzth the project plans are:

A. Log of Test Bormgs for Quail Meadows OH Bndge No. 10- 0171

Data and Information included in tke ﬁzforrnanon Handout provided to the bidders and

Contractors are:
A. Foundation Report for Quaﬂ Meadows OH Bndge No. 10 0171, dated J anuary

15, 2009.

‘Replortby:( S B | Report-by: .

(R

TIM ALDERMAN ' REZA MAHALLATI

Engineering Geologist - Senior Materials & Research Engineer
Office of Geotechnical DeSIgn-North - Office of Geotechnical Demgn—North
Structure Foundatlons Branch R

Supeersed by

gy

REID BUELL, C.E.G. NO. 1481\

CERTIFIED
ENGINEERNG /, /.
GEOLOGIST/¢

fafa;"m &

Structure Founda_tiqi_ls Branch

cc: OGDSN

GS File Room
. Reid Buell

R.E. Pending

"Structure OF
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

Br. No. 10-0171
Attention; Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services - MS 5

Office of Geotechnical Design — North

Revised Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Quail
Meadows Overhead (Br. No. 10-0171). Following the completion of the Foundation
Report dated January 15, 2009, modifications were made to the bridge and retaining
walls. This report supercedes the previously sent report.

The Office of Geotechnical Design North, Branch A completed a subsurface
investigation from August 2004 to September 2006 following the request by the Office of
Bridge Design North (OBDN), Branch 2 for foundation recommendations for the
proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (August 2004 to September 2006)
along with a review of the available General Plan dated February 19, 2008. With regards
to the current foundation recommendations given in this report, elevations are based on
the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Quail Meadows Overhead (Br. No. 10-0171) will consist of one new
structure and will be incorporated as part of the Willits Bypass (Figures 1 and 2). The
structure will be a single span prestressed cast-in-place box girder (4 cell) type structure
with seat type abutments and wingwalls supported on driven steel H-Piles.

“Caltrans improves mobility across California™
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the north end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.
Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple
Junction (Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium, recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

“Caltrans improves mobility across California”
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At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Quatenary alluvium. Refer to the field investigation section
of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from
August 2004 to September 2006.

The subsurface investigation consisted of seven mud rotary borings (Nos. B-15, B-16, B-
20, B-57, B-73, B-75 and B-76) and two cone penetrometer soundings (C-14 & C-19). In
addition, borehole geophysical measurements were acquired in Boring B-73.
Geophysical measurements taken in B-73 included natural gamma, formation
conductivity and resistivity, and P-S Suspension log records. The mud rotary borings
were advanced using a self-casing wireline drilling method extending down to a
maximum depth of 70.10 m (230.0 ft). The equipment used to drill borings B-15
consisted of a CS500 drill rig (CME) equipped with a safety hammer. The equipment
used to drill borings B-16 and B-57 consisted of a Mobile B-80 drill rig equipped with a
safety hammer. The equipment used to drill boring B-20 consisisted of a Mobile B-47
drill rig equipped with a safety hammer. The equipment used to drill borings B-73, B-75
and B-76 consisted of a CS2000 Drill Rig (CME) drill rig equipped with a Diedrich
automatic hammer. Sampling was achieved by utilizing the Standard Penetration Test
(SPT) sampler at 1.5-meter intervals. The cone penetrometer sounding was used to
supplement the subsurface investigation. Selected soil samples were bagged for
laboratory testing. It should be noted that several of the borings and soundings listed
above were intended for use in the design of three other bridge structures which were
subsequently eliminated from this project.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed overhead (Br. No. 10-0171) generally consist of 22.3 m (73 ft.)
to 25.3 m (83 ft.) of very soft to very stiff clay, loose to medium dense clayey sand and
gravel with clay underlain by stiff to very stiff clay and medium dense to very dense fine
sand, clayey sand & clayey gravel. The foundation materials were encountered down to
the maximum depth explored of 70.10 m (230.0 ft.), an elevation of 337.15 m (1106.1 ft).
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The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 402.95 m (1322.02 ft.) in cone penetrometer
sounding C-19 to elevation 405.57 m (1330.61 ft.) in Boring B-20 during the August
2004 to September 2006 field investigation. Ground water surface elevations are subject
to seasonal fluctuations and may occur at higher or lower elevations depending on the
conditions at time of construction. For more details, please refer to the LOTB sheets.

Corrosion Evaluation

Composite soil samples were collected in six of the borings during the August 2004 to
September 2006 subsurface investigation. The Office of Testing and Technology
Services, Corrosive Technology Branch tested the composite samples for corrosive
potential. The Corrosion Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration 1s
2000 ppm or greater, or the pH is 5.5 or less. The minimum resistivity serves only as an
indicator parameter for the possible presence of soluble salts and is not included to define
a corrosive site. It is the practice of the Corrosion Technology Branch that if the
minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is considered
to be non-corrosive and testing to determine the sulfate and chloride content is not
performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site. Refer to Table 1 below
for specific test results.
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Table 1: Corrosion Test Summary-Composite Samples for Quail Meadows OC
(Br. No. 10-0171)

Boring Sample Depth Mirfin.m.m Sulfate Chloride
e, T Number (i) pH Resistivity Content Content
e (Ohm-Cm) (PPM) (PPM)
639860 B-15 0.30-1.52 6.00 3900 N/A N/A
C639861 B-15 4.57-6.10 7.40 2400 N/A N/A
639910 B-75 3.05-4.57 6.25 3000 N/A N/A
C639911 B-75 6.55-7.32 7.44 6900 N/A N/A
C640630 B-16 3.05-4.57 5.68 1900 N/A N/A
C639855 B-20 1.52-3.05 6.73 8600 N/A N/A
(639854 B-20 0-1.52 6.01 4500 N/A N/A
C639909 B-73 0.61-1.52 5.61 4900 N/A N/A
C639912 B-76 1.52 -3.05 5.88 2800 N/A N/A
639913 B-76 8.23-9.14 7.90 5100 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Moisture Content, Specific Gravity, Consolidation, Triaxial (Unconsolidated-Undrained)
and Soil Corrosion Testing (pH, sulfate, chloride, and resistivity). All tests were
performed in general accordance with American Society for Testing and Materials
(ASTM) standards or California Test Methods (CTM). Laboratory test results are
available upon request.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault
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is located approximately 0.6 kilometer southwest of the site and is capable of generating
a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25. The
corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Based on the boring logs along with availability of shear wave velocity, undrained shear,
and Atterberg limits, a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) Curve corresponding to soil profile Type D is recommended
for design. Please note that due to the close proximity of this structure to the fault, we
have performed a second modification to the CSDC ARS curve (see Figure 4). The
modification is such that there is no increase in spectral accelerations (SA) for periods
less than 0.5 second, and a 20% increase in SA for periods greater than 1 second.
Between the periods of 0.5 and 1 second, a linear interpolation was used to estimate the
SA.

Fill Settlement

Due to the presence of compressible clay soils beneath the proposed approach fills at
Abutment 1 and Abutment 2, a settlement waiting period is to be required after
completion of the approach fills and before installing the steel “H” piles for either the
abutments or associated abutment retaining walls. Settlement will take place during and
after the construction of the approach fills. - Settlement on the order of 500 mm is
anticipated.

Due to the extent of compressible clay soils which may result in excessive settlement
beneath the proposed approach fills at Abutment 1 and Abutment 2, it is anticipated that
additional mitigation measures such as placement of additional surcharge and/or the use
of wick drains will be required. Without these measures, the duration of the predicted
settlement is estimated to be greater than 2 years. The intent of the surcharge and/or use
of wick drains is to decrease the settlement waiting period to less than one-year. Details
of these measures will be included in the Geotechnical Design Report to be prepared by
this Office. Any questions regarding fill settlement, settlement waiting periods and/or
proposed mitigation measures should be directed to John Huang at (916) 227-1037 or
Ben Barnes at (916) 227-1039, of the Office of Geotechnical Design-North, Branch E.
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Regardless of the target settlement or the estimated settlement time period, the rate of
settlement obtained during the settlement monitoring will determine if primary
consolidation settlement is complete. That is, if the settlement rate is noticeably reduced
sooner than the end of the estimated settlement time period, then it would be acceptable
for construction of the abutment foundations to commence. In the opposite case, if the
rate of settlement does not change by the time the estimated settlement time period is
over, monitoring shall continue, extending the settlement time period, until the settlement
rate diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Quail Meadows
OH (Br. No. 10-0171) as shown on the Foundation Plan sheet dated February 18, 2009.

At Abutment 1 and Abutment 2 support locations, driven steel HP 360X132 “H” piles are
recommended for support. The specified pile tip elevations, shown below in Table 2,
will provide piles with an ultimate geotechnical capacity that will meet the required
nominal resistance in compression.

Table 2. Pile Data Table for the new proposed Quail Meadows OH,
(Br. No. 10-0171) at Abutment 1 and 2 locations.

Design Nominal Resistance Bqttom of Design Pile Tip Sp_eciﬁ‘ed
: . ; : Pile Cap : Pile Tip
Location Pile Type Load Compression Tension : Elevation m ;

KN KN N Elevation (ft) Elevation

m (ft) m (ft)

405.910 380.0 (1) 380.0
Abutment 1 |HP 360X132| 625 1250 0 (1331.73) (1246.7) (1246.7)

406.165 379.25 (1) 379.25

2

Abutment 2 |HP 360X132| 625 1250 0 (1332.56) (1244.3) (1244.3)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression

Retaining Wall Foundations

The following foundation recommendations are for the proposed Type 1 Retaining Wall
structures located at Abutment 1 and Abutment 2 as shown on Retaining Wall 0171A
Layout sheet dated March 11, 2009, Retaining Wall 0171B Layout sheet dated March 11,
2009 and the Foundation Plan sheet dated February 18, 2009. At these locations, it is
recommended driven steel HP 250X62 “H” piles be used to support the retaining wall
segments. The specified pile tip elevations, shown below in Tables 3, 4, 5 and 6 will
provide piles with an ultimate geotechnical capacity that will meet the required nominal
resistance in compression.

“Caltrans improves mobility across California”



Mr. Gudmund Setberg

June 19, 2009

Page 8

Revised Foundation Report
Quail Meadows OH

Br. No. 10-0171
EA 01-262001

Table 3. Pile Data Table for the new proposed Type 1 Retaining Wall Segment

(0171A) — Abutment 1 Right (Br. No. 10-0171).

Retaining Design Nominal Resistance Bottom of | Design Pile Specified
; Wall : ; ; Pile Cap Tip Pile Tip
LgeaRg Height i Lype LL?]:d Comiﬁssmn Te;:ls\}on Elevation Elevation Elevation
mm m (ft) m (ft) m (ft)
407.165 380.50 (1) 380.50
2
Abutment | 10300 HP 250X62 400 800 0 (1335.84) (1248.36) (1248.36)
408.635 380.50 (1) 380.50
Abutment | 9100 HP 250X62 400 800 0 (1340.67) (1248.36) (1248.36)
410.054 380.50 (1) 380.50
2
Abutment I 7900 HP 250X62 400 800 0 (1345.32) (1248.36) (1248.36)
411.422 380.50 (1) 380.50
Abutment 1 6700 HP 250X62 400 800 0 (1349.81) (1248.36) (1248.36)
412.692 380.50 (1) 380.50
Abutment 1 5500 HP 250X62 400 800 0 (1353.98) (1248.36) (1248.36)
Note: Design Pile Tip Elevation is conirolled by the following demands: (1) Compression
Table 4. Pile Data Table for the new proposed Type 1 Retaining Wall Segment
(0171B) — Abutment 1 Left (Br. No. 10-0171).
Retaining Desi Nominal Resistance Bottom of | Design Pile Specified
Location wal Pile Type Loaﬁn Compressio Tension 5 e o File Tap
Height KN ]ljc N 3 ekN Elevation Elevation Elevation
mm m (ft) m (ft) m (ft)
406.665 380.50 (1) 380.50
Abutment 1 10900 HP 250X62 400 800 0 (1334.20) (1248.36) (1248.36)
408.365 380.50 (1) 380.50
Abutment 1 9700 HP 250X62 400 800 0 (1339.78) (1248.36) (1248.36)
409.835 380.50 (1) 380.50
Abutment 1 8500 HP 250X62 400 800 0 (1344.60) (1248.36) (1248.36)
411.255 380.50 (1) 380.50
Abutment 1 7300 HP 250X62 400 800 0 (1349.26) (1248.36) (1248.36)
412.575 380.50 (1) 380.50
Abutment 1 6100 HP 250X62 400 800 0 (1353.59) (1248.36) (1248.36)
413.795 380.50 (1) 380.50
Abutment 1 4800 HP 250X62 400 800 0 (1357.60) (1248 36) (1248.36)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression
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Table 5. Pile Data Table for the new proposed Type 1 Retaining Wall Segment
(0171C) — Abutment 2 Right (Br. No. 10-0171).

Retaining Desi Nominal Resistance Bottom of | Design Pile Specified
Location wall Pile Type Loa%in Compressi Tension Pile Cap Tip PileTip
Height KN iNssmn e;:;} Elevation Elevation Elevation
mm m (ft) m (ft) m (ft)
406.150 379.25(1) FI92D
Abutment 2 10900 HP 250X62 400 800 0 (1332.51) (1244.25) (1244.25)
407.850 379.25(1) 379:25
Abutment 2 9700 HP 250X62 400 800 0 (1338.09) (1244.25) (1244.25)
409.320 379.25 (1) 379.25
Abutment 2 8500 HP 250X62 400 800 0 (1342.91) (1244.25) (1244.25)
410.740 379.25(1) 379.25
Abutment 2 7300 HP 250X62 400 800 0 (1347.57) (1244.25) (1244.25)
412.060 379.25(1) 379.25
Abutment 2 6100 HP 250X62 400 800 0 (1351.90) (1244.25) (1244.25)
413.280 379.25(1) 37925
Abutment 2 4800 HP 250X62 400 800 0 (1355.91) (1244.25) (1244.25)
Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression
Table 6. Pile Data Table for the new proposed Type 1 Retaining Wall Segment
(0171D) — Abutment 2 Left (Br. No. 10-0171).
Retaining Desi Nominal Resistance Bottom of | Design Pile Specified
Location Wil Pile Type Loa%n C sion | Tensi PlisCag Tip TUR
Height KN om;ln(gs o elt:;;on Elevation Elevation Elevation
mm m (ft) m (ft) m (ft)
407.655 379.25(1) 37925
Abutment 1 10300 HP 250X62 400 800 0 (1337.45) (1244.25) (1244.25)
409.091 37925 (1) 37928
Abutment | 9100 HP 250X62 400 800 0 (1342.16) (1244.25) (1244.25)
410.543 379.25(1) 37925
Abutment | 7900 HP 250X62 400 800 0 (1346.93) (1244.25) (1244.25)
411.913 379.25 (1) 379.25
Abutment 1 6700 HP 250X62 400 800 0 (1351.42) (1244.25) (1244.25)
413.182 379.25(1) 379.25
Abutment 1 5500 HP 250X62 400 800 0 (1355.58) (1244.25) (1244.25)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression
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General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall be contacted for further
recommendations.

3. Specified pile tip elevations shown in Tables 2, 3, 4, 5, and 6 above are based on
preloading of compressible clay soils achieved by placement of approach/retaining
wall fills prior to construction of the proposed abutment foundations. If preloading
is not performed, the Office of Geotechnical Design-North is to be contacted for
revised foundation recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

2. Settlement shall be monitored. Monitoring devices shall consist of settlement
platforms placed at the bottom of the approach/retaining wall fill embankments at
Abutments 1 and 2. A minimum of six settlement devices (three or more beneath
each approach fill) shall be placed beneath the centerline of embankments at
Abutments 1 and 2 at locations to be determined by the Engineer. Abutment
construction shall not start until primary consolidation is completed per field
monitoring.
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3. Due to the presence of compressible clay soils beneath the proposed abutment and
retaining wall locations, the abutment and retaining wall locations shall be
preloaded. Preloading shall be achieved by placement of approach/retaining wall
fill embankments prior to construction of the Quail Meadows Overcrossing. A
waiting period will be required prior to installation of piles at Abutments 1 and 2
and associated Abutment 1 and 2 retaining walls. Additional mitigation measures
such as placement of additional surcharge and/or the use of wick drains may be
required.  Details of these measures can be found in the Geotechnical Design
Report to be prepared by this Office. The fill settlement shall be monitored during
the waiting period. If it is determined that the settlement has ceased prior to the end
of the recommended waiting period, with the written approval of the Engineer, the
waiting period may be terminated at that time. In the opposite case, if the rate of
settlement does not change by the time the estimated settlement time period is over,
monitoring shall continue, extending the settlement time period, until the settlement
rate diminishes. Any questions regarding fill settlement, settlement waiting periods
and/or proposed mitigation measures should be directed to John Huang at (916) 227-
1037 or Ben Barnes at (916) 227-1039, of the Office of Geotechnical Design-North,
Branch E.

4. At Abutment 1 Left and Right Retaining Wall locations, driven steel HP 250X62
“H” piles shall be driven through the new fill embankment in oversized pre-drilled
holes (where applicable) that conform to the Standard Specifications in Section 49-
1.06, “Predrilled Holes.” The predrilled holes are not to extend below the elevation
407.75 m (1337.8 ft).

5. At Abutment 2 Left and Right Retaining Wall locations, driven steel HP 250X62
“H” piles shall be driven through the new fill embankment in oversized pre-drilled
holes (where applicable) that conform to the Standard Specifications in Section 49-
1.06, “Predrilled Holes.” The predrilled holes are not to extend below the elevation
407.00 m (1335.3 ft).

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
1035, or Reid Buell (916) 227-1012, of the Office of Geotechnical Design-North,
Branch A.
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the Information
Handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:

A. Log of Test Borings for Quail Meadows OH, Bridge No. 10-0171.

Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Revised Foundation Report for Quail Meadows OH, Bridge No. 10-0171,
dated June 19, 2009.

Report by: Report by:
W= i

TIM ALDERMAN REZA MAHALLATI

Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North

Structure Foundations Branch

Supervised by:

2 (Lesty

REID BUELL, C.E.G. NO. 1481
Senior Engineering Geologist
Office of Geotechnical Design-Njf!

REID L. BUELL

. No. 1481
Structure Foundations Branch B :
CERTIFIED
cc: OGDSN
GS File Room ENG!NEERING
Reid Buell
R.E. Pending
Structure OE
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To:

State of California Business, Transportation and Housing Agency

M cmoran d um Flex your power!
Be energy efficient!
MR. GUDMUND SETBERG Date: January 15, 2009
Senior Bridge Engineer
Division of Structure Design File:  01-MEN-101-KP R77.541/PM R48.18
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 Quail Meadows UC

From:

Subject:

Br. No. 10-0173
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services - MS 5§

Office of Geotechnical Design — North

Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Quail
Meadows Undercrossing (Br. No. 10-0173). The Office of Geotechnical Design North,
Branch A completed a subsurface investigation during September 2007 following the
request by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (September 2007) along with a
review of the available General Plan dated October 3, 2008. With regards to the current
foundation recommendations given in this report, elevations are based on the NGVD 29
vertical datum, unless otherwise noted.

Project Description

The proposed new Quail Meadows Undercrossing (Br. No. 10-0173) will consist of one
new structure and will be incorporated as part of the Willits Bypass (Figures 1 and 2).
The structure will be a single span prestressed cast-in-place box girder (3 cell) type
structure with seat type abutments and wingwalls supported on driven steel H-Piles.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d u m Flex your power!
Be energy efficient!

MR. GUDMUND SETBERG pate: November 9, 2006

Senior Bridge Engineer

Division of Structure Design File:  01-MEN-101-KP R70.58

Office of Bridge Design North EA#01-262001

Bridge Design Branch 2 Haehl Creck (NEW)

Br. No. 10-0129R/L
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services— MS 5

Office of Geotechnical Design — North

Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Haehl Creek
Bridge (Br. No. 10-0129R/L). The Office of Geotechnical Design North, Branch A
completed a subsurface investigation between April and June 2004 following the request
by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (April through June 2004) along with
a review of the available General Plan dated November 7, 2005, Foundation Plan dated
January 31, 2006 and the Abutment Details No. 1 through 5 dated December 7 and 9,
2005. With regards to the current foundation recommendations given in this report,
elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Haehl Creek Bridge (Br. No. 10-0129R/L) will be incorporated as part
of the Willits Bypass Project. The proposed new bridge will consist of two separate new
structures and will be located within the city limits of Willits in Mendocino County
(Figures 1 and 2). The left and right structures will consist of single spans with
prestressed cast-in-place box girder (3 cell) type structure with seat type abutments and
wingwalls supported on driven steel H-Piles.

“Caltrans improves mobility across California”
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.
Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple
Junction (Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.
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At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified
as the Cache Formation. Refer to the field investigation section of this report for more
detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation between
April and June 2004,

The subsurface investigation consisted of four mud rotary borings (Nos. B-4, B-6, B-8,
and B-9) and four cone penetrometer soundings (No. C-4, C-5, C-6, and C-8). The mud
rotary borings were advanced using a self-casing wireline-diamond coring method
extending down to a maximum depth of 30.9 m (101.5 ft). The equipment used to drill
B-4 consisted of a Central Mine Equipment (CME) drill rig equipped with a CME
automatic hammer. The equipment used to drill B-6 and B-8 consisted of an Acker drill
rig equipped with a CME automatic hammer. The equipment used to drill B-9 consisted
of a Mobile B-47 drill rig equipped with a safety hammer. Sampling was achieved by
utilizing the Standard Penetration Test (SPT) sampler at 1.5-meter intervals. Selected
soil samples were bagged for laboratory testing. The cone penetromer soundings were
used to supplement the subsurface investigation.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed bridge (Br. No. 10-0129RL) generally consist of approximately
4.6 m (15.0 ft) to 13.1 m (43.0) of loose to very dense sand, clayey sand, silty sand and
firm to hard clay overlying medium dense to very dense sand, sandy gravel, clayey sand
and hard clay. The foundation materials extend from the ground surface to a maximum
depth of 30.9 m (101.5 ft).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 443.6 m (1455.4 ft) in Boring B-4 and 441.6
m (1448.8 ft) in Boring B-8 during the April to June 2004 subsurface investigation.
Ground water surface elevations are subject to seasonal fluctuations and may occur at
higher or lower elevations depending on the conditions at time of construction. For more
details, please refer to the LOTB sheets.
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Scour Evaluation

A Final Hydraulic Report (dated March 22, 2005) for the Haehl Creek structures was
completed by the Office of Structure Maintenance and Investigations, Structure
Hydraulics Branch. According to this report, there are no local scour concerns for these
structures since they are single span structures. The report recommends the abutment
foundations be designed assuming no ground support (lateral and vertical) as a result of
soil loss due to possible degradation or lateral stream migration down to the current
stream thalwag elevation (lowest elevation in channel). The approximate thalwag
elevation provided for the proposed right bridge (Br. No. 10-0129R) 1s 442.5 m (1451.8
ft). The approximate thalwag elevation provided for the proposed left bridge (Br. No. 10-
0129L) is 438.5 m (1438.6 ft).

Rock Slope Protection (RSP) was mentioned and will be designed by the District to
protect the roadway approach fills, if required.

For further information including site-specific scour assessment and mitigation measures,
the Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected during the subsurface investigation. The results
will be forwarded once completed.

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), and Soil Corrosion
Testing (pH, sulfate, chloride, and resistivity). All tests were performed in general
accordance with American Society for Testing and Materials (ASTM) standards or
California Test Methods (CTM). Laboratory test results will be available upon request
once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault
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is located approximately 1.0 kilometers (0.6 miles) southwest of the site and is capable of
generating a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25.
The corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about
0.7g. The soil profile at the site may be classified as Type D, as defined in the
Department’s Seismic Design Criteria (SDC, 2006, Version 1.4). The recommended
design Acceleration Response Spectrum (ARS) curve shown in Figure 4 was obtained by
modifying the ARS curve in Figure B.8 of the SDC corresponding to a PBA of 0.7g.
These modifications were introduced to account for the proximity of the controlling
seismic source and included a 20% increase in spectral accelerations for periods greater
than or equal to 1.0 second. No modifications were introduced for periods less than or
equal to 0.5 second. The spectral accelerations for periods between 0.5 and 1.0 second
were obtained by linear interpolation.

The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Foundation Recommendations

The following foundation recommendations are for the new proposed Haehl Creek
Bridge (Br. No. 10-129R/L).

Haehl Creek Bridge (Br. No. 10-0129R)

At all structure support locations, driven steel HP 360X132 “H” piles are recommended
for support at the right bridge. The specified pile tip elevations (SPTE), shown below in
Table 1, will provide piles with an ultimate geotechnical capacity that will meet the
required nominal resistance in compression.

Table 1. Pile Data Table for the new proposed Haehl Creek Bridge (Br. No. 10-
0129R).

Design Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Load C{}mpression Tension Cap Elevation Elevation m T'ip Elevation
kN kN kN m (f1) (ft) m (ft)
4455 428.7 (1.2) 428.7
Abutment 1 | HP 360X132 625 1250 0 (1461.6) (1406.6) (1406.6)
: 445.7 428.7(1,2) 428.7
Abutment 2 | HP 360X132 625 1250 0 (1462.4) (1406.6) (1406.6)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev. 442.5
m (1451.8 fi) at Abutments IR and 2R.
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Wingwall Pedestal Foundation

The following foundation recommendations are for the proposed wingwall structure
located at Abutment 1, right bridge location as shown on the foundation plan dated
January 31, 2006. At this location, it is recommended driven steel HP 250X63 “H” piles
be used to support this pedestal. The specified pile tip elevations, shown below in Table
2, will provide piles with an ultimate geotechnical capacity that will meet the required
nominal resistance in compression.

Table 2. Pile Data Table for the new proposed Wingwall Pedestal - Abutment 1,
Right Bridge (Br. No. 10-0129R).

s : Nonnal Resistance Bottom of | Design Pile Specified

, o [ i : : Pile Cap Tip Pile Tip

Costling FHEY PreType e Compressiin Tension Elevation Elevation Elevation
A s kN kN m (f) m (f) m (R)

Abutment IR | 1200 | HP250X63 | 400 800 0 (&583602] E‘f’j;l(é; (;if;i ‘0)

Note: Design Pile Tip Elevation is controlled by the following demand: (1) Compression.

Haehl Creek Bridge (Br. No. 10-0129L)

At all structure support locations, driven steel HP 360X132 “H” piles are recommended
for support at the left bridge. The specified pile tip elevations (SPTE), shown below in
Table 3, will provide piles with an ultimate geotechnical capacity that will meet the
required nominal resistance in compression.

Table 3. Pile Data Table for the new proposed Haehl Creek Bridge (Br. No. 10-
0129L).

Design Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Load Compression Tension Cap Elevation Elevation m Tip Elevation
kN kN kN m (ft) (ft) m (ft)
446.5 426.7 (1,2) 426.7
Abutment 1 HP 360X132 625 1250 0 (1464.9) (1400.0) (1400.0)
444.0 428.7(1,2) 428.7
Abutment 2 HP 360X132 625 1250 0 (1456.7) (1406.7) (1406.7)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.

438.5 m (1438.6 ft) at Abutments 1L and 2L.
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Mr. Gudmund Setberg Hachl Creek Bridge
November 9, 2006 Br. No. 10-0129R/L
Page 7 EA 01-262001

Retaining Wall Foundation

The following foundation recommendations are for the proposed Type 1 Retaining Wall
structure located at Abutment 2, left bridge location as shown on the Foundation Plan
dated January 31, 2006. At this location, it is recommended driven steel HP 250X63 “H”
piles be used to support these retaining wall segments. The specified pile tip elevations,
shown below in Table 4, will provide piles with an ultimate geotechnical capacity that
will meet the required nominal resistance in compression.

Table 4. Pile Data Table for the new proposed Type 1 Retaining Wall Segment —
Abutment 2, Left Bridge (Br. No. 10-0129L).

Retaining Design Nominal Resistance Bqﬂom of Desigp Pile Sp_eciﬁ_cd
Lopafiny Hv:iagll:t File Type L]?;d Compk;:ssinn Te::;io“ g]ﬁ:a(!:g:) Elevgtlﬁm m EI;:J:aEan
mm (ft) m () (ft) m (ft)

Abutment2L | 6700 | HP 250X63 | 400 800 0 (111556.[3) 4?!‘ A?i.l{i)z} (1431‘ 42))
Abutment2L | 5500 | HP250X63 | 400 800 0 (1‘?&?‘2) 4(3]' 4?1‘1{3)2) (1431142))
Abutment2L | 4200 | HP250X63 | 400 800 0 (113577'?5) 4?]' é?i.ld)z) “43114%)
Abutment2L | 3000 | HP250X63 | 400 800 0 {14:786.33) 4;’]‘ 4%.16)2} (1?1] 4%)
Abutment2L | 2400 | HP250X63 | 400 800 0 {1%?7} “f’]' 4%.16? ( 14:114?0)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Eley. 438.5
m (1438.6 fi) at Abutment 2L Type I Retaining Wall Segment.

General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers” 4-2. The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Branch A shall be contacted for further recommendations.
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Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

2. At the left bridge location, scour is predicted to extend to elevation 438.5 m (1438.6
ft). In order to achieve the specified pile tip elevation, predrilling is recommended
for the installation of the steel “H™ piles at the left bridge support locations. It is
recommended the HP 360X132 piles (including battered) shall be driven in pre-
drilled holes that conform to the Standard Specifications in Section 49-1.06, “Pre-
drilled Holes.” The predrilled holes are not to extend below the elevations shown in
Table 5.

Table 5. Predrilled Elevations

Location Predrilled Elevation
Abutment 1L 438.5 m (1438.6 ft)
Abutment 2L 438.5 m (1438.6 ft)

3. At the right bridge location, scour is predicted to extend to elevation 442.5 m
(1451.8 ft). In order to achieve the specified pile tip elevation, predrilling may be
necessary for the installation of the steel “H” piles at the left bridge support
locations. It is recommended the HP 360X132 piles (including battered) shall be
driven in pre-drilled holes that conform to the Standard Specifications in Section 49-
1.06, “Pre-drilled Holes.” The predrilled holes are not to extend below the
elevations shown in Table 6.

Table 6. Predrilled Elevations

Location Predrilled Elevation
Abutment 1R 442.5 m (1451.8 ft)
Abutment 2R 442.5 m (1451.8 ft)

4. The steel “H” pile section below the scour elevation has been designed to develop
the required nominal resistance at all support locations.

“Caltrans improves mobility across California ™
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5. Specialty equipment may be required for installation of the battered steel “H” piles.
The contractor should be prepared to alternate from battered to vertical installation
methods of the steel “H” piles.

6. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

7. The contractor should anticipate hard and erratic driving of the steel “H” piles due
to the presence of very dense foundation material. The contractor should anticipate
field cutting and splicing of the steel “H” piles. Refer to the LOTB sheets for
details.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
7260, or Reid Buell (916) 227-7190, of the Office of Geotechnical Design-North,
Branch A.

Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Haehl Creek Bridge, Bridge No. 10-0129R/L.

Data and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Foundation Report for Haehl Creek Bridge, Bridge No. 10-0129R/L, dated
November 9, 2006.

“Calirans improves mobility across California”
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Report by:
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TIM XLDERMAN JACQUELINE MARTIN
Engineering Geologist Engineering Geologist
Office of Geotechnical Design-North Office of Geotechnical Design-North
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ENGINEERING
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REID BUELL, C.E.G. NO. 1481 REZA MAHALLATI

Senior Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
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Structure OE
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From:

Subject:

State ol California Business, Transportation and Housing Agency

M cemoran d um Fiex your power!

Be energy efficient!
MR. GUDMUND SETBERG pate: June 18, 2008
Senior Bridge Engineer
Division of Structure Design File.  01-MEN-101-KP R73.23/PM R45.50
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 Haehl Creek Bridge (NEW)

Br. No. 10-0159 -
Attention: Mr. Marc Friedheim :

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report -

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Haehl Creek
Bridge (Br. No. 10-0159). The Office of Geotechnical Design North, Branch A
completed a subsurface investigation in July 2005 to October 2006 following the request
by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (July 2005 to October 2006) along
with a review of the General Plan dated March 2, 2006 and a Foundation Plan dated
February 21, 2006. With regards to the current foundation recommendations given in
this report, elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Haehl Creek Bridge (Br. No. 10-0159) will be incorporated as part of
the Willits Bypass Project. The proposed new bridge will consist of one new structure
and will be located within the city limits of Willits in Mendocino County (Figures 1 and
2). The structure will consist of a single span prestressed cast-in-place box girder (3 cell)
type structure with seat type abutments and a wingwall at Abutment 1 and a Type 1
Retaining Wall at Abutment 2. The abutments, wingwall and Type 1 Retaining Wall will
be supported on driven steel piles. B

“Caltrans impraves mobility across California”
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the ‘northern California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
sifuated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streamis.
Geologic investigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple
Junction (Woolace, et al., 2005). '

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary) deposits are identified as the Cache Formation that consists of
laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits bordering
alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

“Caltrans improves mability across California”
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At the project site, the materials encountered during the subsurface investigation are
interpreted as deposits of the Quaternary alluvium. Refer to the field investigation
section of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation during
July 2005 to October 2006.

The subsurface investigation consisted of three mud rotary borings (Nos. B-42, B-58 and
B-77). The mud rotary borings were advanced using a self-casing wireline dnlling
method extending down to a maximum depth of 61.4 m (201.5 ft). The equipment used
to drill the borings consisted of a Mobile B-80 drill rig equipped with a safety hammer
and a CS200 drill rig equipped with a Diedrich automatic hammer. Sampling was
achieved by utilizing the Standard Penetration Test (SPT) sampler at 1.5-meter intervals.
Selected soil samples were bagged for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed bridge (Br. No. 10-0159) generally consist of approximately
16.0 m (52.5 ft) to 22.3 m (73.0 ft) of firm to very stiff clay and clayey sand with gravel
mterbedded with medium dense gravel with clay and sand overlying hard sandy clay
along with very dense sand and gravel with clay and sand with a trace of hard cobbles.
The foundation materials extend from the ground surface to a maximum depth of 61.4 m
(2015 fo).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied in elevation and were encountered at elevation 417.5 m
(1369.8 ft) in Boring B-42, elevation 414.7 m (1360.5 ft) in Boring B-58, and 415.3 m
(1362.5 ft) m Boring B-77 during the July 2005 to October 2006 subsurface
investigation. Ground water surface elevations are subject to seasonal fluctuations and
may occur at higher or lower elevations depending on the conditions at time of
construction. For more details, please refer to the LOTB sheets.

"Caltrans improves mobility ncross Californin®
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Scour Evaluation

A Final Hydraulic Report (dated September 15, 2005) for the Haehl Creek Bridge was
completed by the Office of Structure Mamtenauce and Investigations, Structure
Hydraulics Branch. According to this report, there are no local scour concerns for this
structure since it is a single span structure. The report recommends the abutment
foundations be designed assuming no ground support (lateral and vertical) as a result of
soil loss due to possible degradation or lateral stream migration down to the current
stream thalwag elevation (lowest elevation in channel). The approximate thalwag
elevation provided for the proposed structure (Br. No. 10-0159) is 414.3 m (1359.3 ft).

Rock Slope Protection (RSP) was mentioned and will be designed by the District to
protect the roadway approach fills, if required. _

For further information including site-specific scour assessment and mitigation measures,
the Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the 2006 subsurface
investigation. The Office of Testing and Technology Services, Corrosive Technology
Branch tested the composite samples for corrosive potential. The Corrosion Technology
Branch considers a site to be 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
550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.
The minimum resistivity serves only as an indicator parameter for the possible presence
of soluble salts and is not included to define a corrosive site. It is the practice of the
Corrosion Technology Branch that if the minimum resistivity of the sample is greater
than 1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine
the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site. Refer to Table 1 below
for specific test results.

“Caltrans improves mability across Californin”
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Table 1: Corrosion Test Summary-Composite Samples for Haehl Creek Bridge (Br.
No. 10-0159)

Boring Sample Depth Minimnm Sulfate Chloride

SIC Corrosion Number Number P (m) P pH Resistivity Content Content

- {Ohm-Cm) (PPM) (PPM)
C639871 B-58 0.91-1.52 5.95 8000 N/A N/A
C639925 B-77 3.664.11 6.48 4130 - N/A N/A
C639924 B-77 13.72-14.48 7.49 1534 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: Mechanical Analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Consolidation, Triaxial (Unconsolidated-Undrained) and Soil Corrosion Testing (pH,
Sulfate, Chloride, and Resistivity). All tests were performed in general accordance with
American Society for Testing and Materials (ASTM) standards or California Test
Methods (CTM). Laboratory test results will be available upon request once the results
are received.

Seismic Data and Evaluation

Based on the Caltrans California Seismic Hazard Map 1996, the controlling fault is the
Maacama-Brush with a maximum credible earthquake moment magnitude of Mw=7.25,
and is located about 0.2 kilometers southwest of the site. The Peak Bedrock
Acceleration, based on attenuation equation by Geomatrix’97 is about 0.7g.

A field visit by the Engineering Geologist Martha Merriam, of the Office of Geotechnical
Support, and several other staff from the Office of Geotechnical Design —North,
concluded that the potential for surface rupture at the site due to fault movement is
considered insignificant since there are no known faults projecting towards or passing
directly through the project site.

Based on the foundation investigation dated September 2005, the subsurface geology
generally consists of soft to hard sandy clay, and medium to very dense sandy and
gravelly soil with clay. Liquefaction potential at this site is considered minimal.

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) corresponding to soil profile Type D is recommended for

“Caltrans improves mobility acrass California™
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design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (see Figure 4). The
modification is such that there is no increase in spectral accelerations (SA) for periods
less than 0.5 second, and a 20% increase in SA for periods greater than 1 second.
Between the periods of 0.5 and 1 second, a linear interpolation was used to estimate the
SA.

Foundation Recommendations

The following foundation recommendations are for the new proposed Haehl Creek
Bridge (Br. No. 10-0159).

At the Abutment 1 and 2 support locations, Class 625 Alternative “W” piles are
recommended for support. The specified pile tip elevations (SPTE), shown below in
Table 1, will provide piles with an ultimate geotechnical capacity that will meet the
required nominal resistance in compression.

Table 1. Pile Data Table for the new proposed Haehl Creek Bridge
(Br. No. 10-0159) at Abutment 1 and 2 locations.

Design Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Load Compression Tension Crp Elevation Elevation Tip Elevation
kN kN N m (ft) m {ft) m (1)
Class 625 419.5 396.0(1,2) 396.0
) 7
Abutment 111y 625 1250 0 (1376.3) (1299.2) (1299.2)
Class 625 419.0 396.0 (1,2) 396.0
Abutment2 | 1 ey 625 1250 0 (1374.7) (1299.2) (1299.2)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev,
414.3 m (1359.3 /1) '

Retaining Wall Foundation

The following foundation recommendations are for the proposed Type 1 Retaining Wall
structure located at Abutment 2, bridge location as shown on the Foundation Plan dated
February 21, 2006. At this location, it is recommended driven steel HP 250X62 “H”
piles be used to support these retaining wall segments. The specified pile tip elevations,
shown below in Table 4, will provide piles with an ultimate geotechnical capacity that
will meet the required nominal resistance in compression. '

"Caltrans improves mobility ucross California™
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Table 4. Pile Data Table for the new proposed Type 1 Retaining Wall Segment —
Abutment 2 (Br. No. 10-0159).

Retaining Design Nominal Resistance Bottom of | Design Pile Specified
oo | | e | S o | e | B | o |
mm (f) kN m (f) m () m (ff)
AbutmentZ | 4800 | HP250X62 | 400 800 0 . ;;3%'77 ﬁ) 3(9152'%.'52 (]329969'?,_)
Abutment2 | 3600 | HP 250X62 | 400 800 0 “‘;]-,97‘?7) 3?33;5_12’?) (13299655?2)
Abutment2 | 2400 | HP250X62 | 400 800 0 (1‘;‘?1'}7) 3(916?'_‘; 9(.‘2’)2) (13'299%?2)
Abutment2 | 1800 | HIP 250X62 | 400 800 0 (]‘2282;;) 3 ?]Gégé}zf) “329959'?,_)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Scour potential exists to Elev.
414.3m (1339.3 fi) at Abutment 2 Type I Retaining Wall Segment.

@

General Notes to Designer

1. :All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers” 4-2. The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnic
Design-North, Branch A shall be contacted for further recommendations. '

"Caltrans improves mobility across California”
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Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

2. At the Engineer’s option, any Class 625, Alt. “W” pile or steel “H” pile driven to
within 3.0 meters of the specified pile tip elevation may be considered adequate and
cut off if two times the required pile acceptance criteria is achieved. Refer to the
Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile
driving acceptance criteria.

3. The Contractor should anticipate hard and erratic driving of the Class 625, Alt. “W”
piles and the steel “H" piles due to the presence of hard cobbles and very dense
foundation material. The Contractor should anticipate field cutting and splicing of
the Class 625, Alt. “W” piles and the steel “H” piles. Refer to the LOTB sheets for -
details.

4. At Abutment 2 Retaining Wall location, driven steel HP 250X62 “H” piles shall be
-driven through the new fill embankment in oversized pre-drilled holes (where
applicable) that conform to the Standard Specifications in Section 49-1.06, “Pre-
drilled Holes.” The predrilled holes are not to extend below the elevation 419.0 m

(1374.7 £).

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
7260, Jacqueline Martin at (916) 227-5503, Reza Mahallati at (916) 227-1033 or Reid
Buell at (916) 227-7190, of the Office of Geotechnical Design-North, Branch A.

“Calirans improves mebility across California™
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 dlsclosmg information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Haehl Creek Bridge, Bridge No. 10-0159.

Data and Information included in the Information Handout provided to the bidders and

Contractors are:
- A. Foundation Report for Haehl Creek Bridge, Bridge No. 10-0159, dated June

18, 2008.
Report by: Report by:
fop, Shcsuvecme AR
- TIM ALDERMAN JACQUELINE MARTIN
Engineering Geologist Engineering Geologist
Office of Geotechnical Design-North Office of Gepteshgigal Design-North
_ Q\“

; REZA ",
MAHALLAT! "

No. 49374

Supervised by:

REID BUELL, CE.G. NO. 1481

Senior Engineering Geologist
Office of Geotechnical Design/]

o .

cc: RE. Pending
Structure OE (E-copy)
PCE (E-copy)
DME (E-copy)
GS File Room
GDN File
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Little Lake (Willits) Valley, Northern Coast Range, Califormia, in Abstracts with
Programs, Vol. 37, No. 4, p. 68, Paper No. 25-3, Geological Society of America 101°
Annual Meeting, April 29 through May 1, 2005, San Jose, CA. ' '
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

Memorandum Flex your power!
Be energy efficient!

MR. GUDMUND SETBERG pate: February 23, 2009

Senior Bridge Engineer

Division of Structure Design File:  01-MEN-101-KP R74.37/PM R46.21

Office of Bridge Design North EA#01-262001

Bridge Design Branch 2 FLOODWAY VIADUCT (NEW)

Br. No. 10-0165
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report
Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed Floodway Viaduct
(Br. No. 10-0165). The Office of Geotechnical Design North, Branch A completed a subsurface
investigation from May 2004 to September 2008 following the request by the Office of Bridge
Design North (OBDN), Branch 2 for foundation recommendations for the proposed new
structure.

The following foundation recommendations are based on the subsurface information gathered
during the recent foundation investigation (May 2004 to September 2008) along with a review of
the available General Plan dated May 17, 2008. No Foundation Plan was available at the time of
this report preparation. With regards to the current foundation recommendations given in this
report, elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new Floodway Viaduct (Br. No. 10-0165) will consist of one new structure and
will be incorporated as part of the Willits Bypass (Figures 1 and 2). The structure will consist of
a continuous thirty-three span prestressed cast in place concrete box girder (3 cell) structure with
open end seat abutments with wingwalls and two column bents, supported on driven steel “H”
piles at the abutments and driven steel pipe piles at the bents.

Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of the
Great Valley province, the Coast Ranges province stretches about 960 kilometers from the
Oregon border to the Santa Ynez River. The province contains many elongate ranges and
narrow valleys that are approximately parallel to the coast, although the coast usually shows a
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somewhat more northerly trend than do the ridges and valleys. The province contains
dominantly sedimentary rocks underlain by two unlike kinds of basement rocks that are mostly
of middle Mesozoic age, the Franciscan Formation and granitics with associated meta-
sedimentary rocks. Geologic history of the Coast Ranges is intricately interwoven with the
tectonics of the San Andreas and other major faults, particularly those in the western part of the
state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake Valley is an
intermontane basin within the northern California Coast Ranges in Mendocino County that
contains a record of sedimentation and deformation during the Pleistocene. The basin is
approximately 11.3 kilometers in length and up to approximately 4.8 kilometers wide near the
middle of the valley. The town of Willits is situated in the west-central portion of the valley.
The basin was likely formed by faulting along the Maacama Fault Zone on the southwest and
northeast margins of the valley. Sediments within the basin, in places over 140 m thick, consist
of fine grained lacustrine and overbank deposits, and coarser grained gravel alluvium from
flowing streams. Geologic investigations of the coarse-grained gravel alluvium suggest the
valley formerly drained to the south (Russian River drainage). Currently, the valley drains to the
north into the Eel River system. A suggested cause for the stream drainage changes may be from
tectonic stresses related to the northward progression of the Mendocino Triple Junction
(Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology (Currently
known as the California Geological Survey) indicates the area geology consists of Quaternary
alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine sedimentary deposits underlain by
the Franciscan Formation (KJf) (Figure 3). According to the map explanation, the Quaternary
alluvium deposits consist of alluvium; recent breccia, conglomerate, sand, and valley fill. The
Plio-Pleistocene (Pliocene-Pleistocene nonmarine sedimentary) deposits are identified as the
Cache Formation that consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene
deposits bordering alluviated valleys in Mendocino County. The Franciscan Formation consists
of sandstone, shale, chert, and conglomerate with locally small areas of greenstone, limestone,
basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are interpreted
as deposits of the Quaternary alluvium. Refer to the field investigation section of this report for
more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation from May 2004
to September 2008.

The subsurface investigation consisted of twenty-three mud rotary borings (Nos. B-2, B-12, B-

17, B-18, B-19, B-22, B-23, B-27, B-30, B-31, B-55, B-66, B-72, B-79, B-88, B-89, B-90, B-91,
B-92, B-93, B-94, B-95, and B-96) and one cone penetrometer sounding (C-20). In addition,
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borehole geophysical measurements were acquired in Borings B-2 and B-12. The geophysical
measurements taken in Borings B-2 and B-12 included natural gamma, formation conductivity
and resistivity, and P-S suspension log records. The mud rotary borings were advanced using a
self-casing wireline drilling method extending down to a maximum depth of 73.5 m (241.0 ft).
Sampling was achieved by utilizing the Standard Penetration Test (SPT) sampler. Selected soil
samples were bagged for laboratory testing. The cone penetrometer sounding was used to
supplement the subsurface investigation. A summary of the borings drilled during the subsurface
investigation is included below in Table 1.

Table 1. Subsurface Exploration Summary for the Floodway Viaduct
(Br. No. 10-0165)

. i Approx. Ground :
B No. Completion | Drill Rig H s Toime Surface Boring Depth

Date Type o) (m)
B-2 5/28/2004 Acker Safety 411.6 61.3
B-12 7/15/2004 “%0_2‘713 Safety 408.9 i
B-17 9/14/2004 CS500 Diedrich Auto 409.8 533
B18 [ 10142004 | MOOUC Safety 409.4 o
B-19 10/14/2004 N][;fz‘_j.e Safety 410.0 el
B-22 /52005 | Mobe Safety 4133 e}
Mobile 69.0

B-23 6/16/2005 B-47 Safety 410.1
B27 | 6232005 | Mooue Safety 409.7 oh
B-30 7/7/2005 CMES850 CME Auto 410.3 46.2
Mobile 70.6

B-31 6/30/2005 B “4{7 Safety 410.8
B-55 10/6/2005 MB‘igge Safety 409.5 Lo
B-66 8/16/2006 CS2000 Diedrich Auto 412.3 61.4
B-72 8/29/2006 | CS2000 | Diedrich Auto 412.8 37.0
B-79 10/19/2006 | CME750 CME Auto 411.4 46.2
B-88 10/11/2007 Acker Longyear Auto 411.1 37.0
B-89 8/6/2008 Acker Longyear Auto 411.9 34.0
B-90 8/13/2008 Acker Longyear Auto 411.2 37.0
B-91 8/19/2008 Acker Longyear Auto 409.5 30.9
B-92 8/21/2008 Acker Longyear Auto 409.8 37.0
B-93 8/27/2008 Acker Longyear Auto 409.4 40.1
B-94 8/28/2008 Acker Longyear Auto 409.0 37.0
B-95 9/4/2008 Acker Longyear Auto 408.5 40.1
B-96 9/4/2008 CS2000 Diedrich Auto 408.3 37.0
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The subsurface investigation revealed the foundation materials encountered at the location of the
proposed bridge (Br. No. 10-0165) generally consist of approximately 19.5 m (64 ft) to 33.2 m
(109 ft) of very soft to very stiff clay and sandy clay overlying medium dense to very dense well
graded gravel with clay, silt and sand; medium dense to very dense clayey sand and clayey
gravel along with firm to hard clay.

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-specific
information and conditions. These sheets will be forwarded once completed.
Ground Water

Ground water levels varied from elevation 411.31 m (1349.61 ft) in Boring B-22 to 406.16 m
(1332.56 ft) in Boring B-90 during the May 2004 to September 2008 subsurface investigation.
Ground water surface elevations are subject to seasonal fluctuations and may occur at higher or
lower elevations depending on the conditions at time of construction. For more details, please

refer to the LOTB sheets.
Scour Evaluation

A Final Hydraulic Report (dated March 22, 2005) for the Floodway Viaduct structure was
completed by the Office of Structure Maintenance and Investigations, Structure Hydraulics
Branch. According to this report, the potential local pier scour for piers located within Baechtel
and Broaddus Creeks was calculated to be 3.6 m (11.8 ft.). The report recommends that all new
foundations be placed below the anticipated scour elevation. Based on the March 22, 2005 Final
Hydraulic Report, the scour elevation is interpreted to be 403.9 m at the Bent 24 support
location. No other support locations are located in the creeks.

For further information including site-specific scour assessment and mitigation measures, the
Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected in eight of the borings during the May 2004 to September
2008 subsurface investigation. The Office of Testing and Technology Services, Corrosive
Technology Branch tested the composite samples for corrosive potential. The Corrosion
Technology Branch considers a site to be 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
550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less. The
minimum resistivity serves only as an indicator parameter for the possible presence of soluble
salts and is not included to define a corrosive site. It is the practice of the Corrosion Technology
Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is
considered to be non-corrosive and testing to determine the sulfate and chloride content is not
performed.
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The Office of Testing and Technology Services results of the laboratory tests determined that the
composite samples collected are not corrosive at this site. Refer to Table 2 below for specific
test results.

Table 2: Corrosion Test Summary-Composite Samples for Floodway Viaduct
(Br. No. 10-0165)

Boring Sample Depth Mil}in.m-m Sulfate Chloride
S16 Goryaos Nugabier Number (m) pH Resistivity Content Content
R S oy (Ohm-Cm) (PPM) (PPM)
C640909 B-12 0.0-1.52 6.47 2600 N/A N/A
C640810 B-12 8.53-9.14 1179 2800 N/A N/A
C640811 B-12 16.15-16.76 6.68 1600 N/A N/A
C640631 B-17 0.0-1.52 7.74 5100 N/A N/A
C640632 B-17 5.18-5.49 7.39 2500 N/A N/A
C639851 B-18 1.83-4.57 5.99 3000 N/A N/A
C639852 B-18 4.88-7.62 6.74 2400 N/A N/A
C639853 B-18 7.92-10.67 8.11 2700 N/A N/A
C639858 B-22 0.91-1.22 6.27 3300 N/A N/A
C639859 B-22 3.35-4.11 6.78 2700 N/A N/A
C639863 B-23 3.66-4.57 6.92 2700 N/A N/A
C639864 B-23 10.06-10.67 7.63 2600 N/A N/A
C639903 B-66 2.44-2.74 6.43 5300 N/A N/A
C639904 B-66 5.18-5.49 6.89 2600 N/A N/A
C639907 B-72 3.05-3.81 6.21 5000 N/A N/A
C639908 B-72 9.75-10.36 6.91 2700 N/A N/A
C639916 B-88 0-1.52 6.11 4690 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the subsurface investigation. Tests were performed to determine the corrosion and engineering
properties of the subsurface materials for use in the foundation analysis. The tests performed
included: mechanical analysis (Sieve and Hydrometer), Atterberg Limits (Liquid Limit, Plastic
Limit and Plasticity Index), Unit Weight, Moisture Content, Specific Gravity, Consolidation,
Triaxial  (unconsolidated-undrained), Triaxial (consolidated-undrained),  Unconfined
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Compression and Soil Corrosion Testing (pH, sulfate, chloride, and resistivity). All tests were
performed in general accordance with American Society for Testing and Materials (ASTM)
standards or California Test Methods (CTM). Laboratory test results are available upon request.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs) as
established by the California Geological Survey (CGS, 1997). Based on the Department of
Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault for the site is the
Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault is located approximately
0.8 to 1.5 kilometers southwest of the site and is capable of generating a Maximum Credible
Earthquake (MCE) moment magnitude of M,=7.25. The corresponding Peak Bedrock
Acceleration (PBA) at the site is estimated to be about 0.7g.

The potential for ground rupture hazard due to fault movement is considered low since no known
fault crosses the project site. The potential for liquefaction to occur is considered to be minimal
at the project site.

Based on the boring logs along with availability of shear wave velocity, undrained shear, and
Atterberg limits, a final Caltrans Seismic Design Criteria (CSDC) Acceleration Response
Spectrum (ARS) Curve corresponding to soil profile Type D is recommended for design. Please
note that due to the close proximity of this structure to the fault, we have performed a second
modification to the CSDC ARS curve (see Figure 4). The modification is such that there is no
increase in spectral accelerations (SA) for periods less than 0.5 seconds, and a 20% increase in
SA for periods greater than 1 second. Between the periods of 0.5 and 1 second, a linear
interpolation was used to estimate the SA.

Fill Settlement

Due to the presence of compressible clay soils beneath the proposed approach fills at Abutment 1
and Abutment 34, a settlement waiting period is to be required after completion of the approach
fills and before installing the steel “H” piles for the abutments. Settlement will take place during
and after the construction of the approach fills. Settlement on the order of 250 mm to 500 mm is
anticipated.

Due to the extent of compressible clay soils which may result in excessive settlement beneath the
proposed approach fill at Abutment 34, it is anticipated that additional mitigation measures such
as placement of additional surcharge and/or the use of wick drains will be required. Without
these measures, the duration of the predicted settlement is estimated to be greater than 10 years.
The intent of the surcharge and/or use of wick drains is to decrease the settlement waiting period
to less than one-year. Details of these measures will be included in the Geotechnical Design
Report to be prepared by this Office. Any questions regarding fill settlement, settlement waiting
periods and/or proposed mitigation measures should be directed to John Huang at (916) 227-
1037 or Ben Barnes at (916) 227-1039, of the Office of Geotechnical Design-North, Branch E.
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Regardless of the target settlement or the estimated settlement time period, the rate of settlement
obtained during the settlement monitoring will determine if primary consolidation settlement is
complete. That is, if the settlement rate is noticeably reduced sooner than the end of the
estimated settlement time period, then it would be acceptable for construction of the abutment
foundations to commence. In the opposite case, if the rate of settlement does not change by the
time the estimated settlement time period is over, monitoring shall continue, extending the
settlement time period, until the settlement rate diminishes.

Foundation Recommendations

The following foundation recommendations are for the new proposed Floodway Viaduct (Br.
No. 10-0165).

At Abutment 1 and 34 support locations, driven steel HP 250x85 “H” piles are recommended for
support. The specified pile tip elevations (SPTE), shown below in Table 3 will provide piles
with an ultimate geotechnical capacity that will meet the required nominal resistance in
compression.

Table 3. Pile Data Table for Proposed Floodway Viaduct (Br. No. 10-0165)
Abutment 1 and 34 Support Locations.

Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Compression Tension Cap Elevation Elevation Tip Elevation
kN kN m (ft) m m (ft)
416.5 388.5(1) 388.5
Abutment | HP 250x85 1200 0 (1366.5) (12746 1) (1274.6)
412.2 376.5 (1) 370.5
2
Abutment 34 | HP 250x85 1200 0 (1352.4) (12352 ) (1215.6)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression

At Bents 2 through 33, 610 mm open-ended steel pipe piles are recommended for support. The
specified pile tip elevations (SPTE), shown below in Table 4, will provide piles with an ultimate
geotechnical capacity that will meet the required nominal resistance in compression and tension.

Table 4. Pile Data Table for Proposed Floodway Viaduct (Br. No. 10-0165)
Bents 2 through 33 Support Locations.

Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Compression Tension Cap Elevation Elevation Tip Elevation
kN kN m (ft) m m (ft)
411.500 389.0 (1) 389.0
Bent 2 PP610x 13 1600 250 (1350.1) 4075 2) (1277.2)
PP 610 x 13 411.900 389.0 (1) 389.0
iy ik a5 (1351.4) 406.5 (2) (1277.2)
PP 610 x 13 410.900 385.5(1) 3855
Bevid A5he 150 (1348.1) 406.5 (2) (1264.8)
. PP 610 x 13 410.30 385.5 (1) 3855
Bant3 s % (1346.1) 406.5 (2) (1264.8)
PP610x 13 410.100 385.5 (1) 3855
0.
Hente i i (1345.5) 401.0 (2) (1264.8)
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Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2) Tension (3)Scour
potential exists to Elev. 403.9 m (1325.1 fi) at Bent 24.
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Notes to Special Provisions

1.

Prior to installing driven piling at Bents 2 through 33, the Contractor shall provide a driving
system submittal. A submittal shall be made for five control locations. The first control
location shall consist of Bents 2 through 7. The second control location shall consist of
Bents 8 through 17. The third control location shall consist of Bents 18 through 26. The
fourth control location shall consist of Bents 27 through 28. The fifth control location shall
consist of Bents 29 through 33. All proposed driving systems (i.e. hammer that may be
brought onto the site) shall be included in the submittal.

The Contractor shall select a pile from Bent 5 to be dynamically monitored in the first control
location, one pile from Bent 11, one pile from Bent 13 and one pile from Bent 14 to be
dynamically monitored in the second control location, one pile from Bent 19 and one pile
from Bent 23 to be dynamically monitored in the third control location, a pile from Bent 27
to be dynamically monitored in the fourth control location and a pile from Bent 31 to be
dynamically monitored in the fifth control location. These piles shall be the first piles driven.
No other piles shall be driven until wave equation acceptance criteria has been provided by
the Engineer.

The first pile driven at Bent 24 shall be an indicator pile to be dynamically monitored.

Pile acceptance criteria will be developed using a wave equation analysis in conjunction with
dynamic monitoring. Bearing acceptance criteria curves will be provided by the foundation
Testing Branch of the Office of Geotechnical Support. Please coordinate with Brian Liebich
from the Foundation Testing Branch for this information.

Pile restrikes by PDA monitoring shall be required 1 day and 8 days after installation at all
control locations. Driving operations shall be suspended a minimum of 1.0 meter above
specified tip elevation prior to the 1 day restrike and approximately 0.5 meters above the
specified tip elevation prior to the 8 day restrike, as directed by the Engineer. The total pile
set period shall be considered 8 days.

The Contractor shall provide high-energy hammer blows from the beginning of restrike of
piles. For diesel hammers, the Contractor shall provide a hammer that has been warmed up
at another location prior to performing the restrike.

General Notes to Designer

. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in

“Memo to Designers” 4-2. The plotting of support locations should be made prior to the
foundation review.
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2. Iflateral demands exist on the support piles, the structural design engineer shall indicate on

the plans, in the pile data table, the design pile tip elevations required to meet the lateral
load demands. If the specified pile tip elevations given in the above pile data table are not
adequate for lateral load demands; the Office of Geotechnical Design-North, Branch A
shall be contacted for further recommendations.

Specified pile tip elevations shown in Table 3 above are based on preloading of
compressible clay soils achieved by placement of approach fills prior to construction of the
proposed abutment foundations. If preloading is not performed, the Office of Geotechnical
Design North is to be contacted for revised foundation recommendations.

Construction Considerations

¥

Ground water was encountered during the subsurface investigation. Ground water surface
elevation is subject to seasonal fluctuations and may occur higher or lower than indicated
on the Log of Test Boring Sheets (LOTB) depending on the conditions at time of
construction. Refer to the Log of Test Boring Sheets for details.

Settlement shall be monitored. Monitoring devices shall consist of settlement platforms
placed at the bottom of the approach fill embankments at Abutments 1 and 34. A minimum
of six settlement devises (three or more beneath each approach fill) shall be placed beneath
the centerline of embankments at Abutments 1 and 34 at locations to be determined by the
Engineer. Abutment construction shall not start until primary consolidation is completed
per field monitoring.

Due to presence of compressible clay soils beneath the proposed abutments, the abutment
locations shall be preloaded. A waiting period will be required prior to installation of piles
at Abutments 1 and 34. Additional mitigation measures such as placement of additional
surcharge and/or the use of wick drains may be required. Details of these measures can be
found in the Geotechnical Design Report to be prepared by this Office. The fill settlement
shall be monitored during the waiting period. If it is determined that the settlement has
ceased prior to the end of the recommended waiting period, with the written approval of the
Engineer, the waiting period may be terminated at that time. In the opposite case, if the
rate of settlement does not change by the time the estimated settlement time period 1s over,
monitoring shall continue, extending the settlement time period, until the settlement rate
diminishes. Any questions regarding fill settlement, settlement waiting periods and/or
proposed mitigation measures should be directed to John Huang at (916) 227-1037 or Ben
Barnes at (916) 227-1039, of the Office of Geotechnical Design-North, Branch E.

At the Engineer’s option, any steel piles driven within 2.0 meters of the specified pile tip
elevation may be considered adequate and cut off if two times the required pile acceptance
criteria is achieved. Refer to the Caltrans Standard Specifications 49-1.08 (2006) for
information concerning the pile driving acceptance criteria.

“"Caltrans improves mobility across California”
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5. At Abutment | and 34 locations, driven steel HP 250X85 “H” piles shall be driven through
the new fill embankment in oversized pre-drilled holes that conform to the Standard
Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled holes are not to

extend below the elevations shown in Table 5.

Table 5. Predrilled Elevations

Location

Predrilled Elevation

Abutment 1

413.0 m (1355.0 ft)

Abutment 34

408.5 m (1340.2 ft)

6. The Contractor should anticipate hard and erratic driving of the steel pipe piles at Bents 18
through 26 due to the presence of very dense foundation material.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
conceptual changes are made during final project design, the Office of Geotechnical Design -
North, Branch A should review those changes to determine if the foundation recommendations
provided in this report are still applicable. Any questions regarding the above recommendations
should be directed to Tim Alderman at (916) 227-1035 or Reid Buell at (916) 227-1012, of the

Office of Geotechnical Design-North, Branch A.

“Caltrans improves mobility across California”
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Project Information

Standard special Provisions S5-280, “Project Information,” discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
an excerpt from SSP S§5-280 disclosing information originating from Geotechnical Services.
Items listed to be included in the information handout will be provided in Acrobat (.pdf) format
to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Log of Test Borings for Floodway Viaduct, Bridge No. 10-0165.

Data _and Information included in the Information Handout provided to the bidders and
contractors are:
A. Foundation Report for the Floodway Viaduct, Bridge No. 10-0165, dated February 23,

20009.
Report by: Report by:
TIMOTHY ALDERMAN REZA MAHALLATI
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-North Office of Geotechnical Design-North
Supervised by:

P,

CERTIFIED
ENGINEERING

REID BUELL, C.E.G. NO. 1481
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: OGDSN
GS File Room
Reid Buell
R.E. Pending
Structure OE
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From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your powar!

Ba energy efficient!
MR. GUDMUND SETBERG pate:  June 18, 2008
Senior Bridge Engineer
Division of Structure Design File  01-MEN-101-KP R72.39/PM R44.98
Office of Bridge Design North EA#01-262001
Bridge Design Branch 2 : E_&St Hill Rd UC (NEW)

Br. No. 10-0157-
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

Geotechnical Services—=MS5~
Office of Geotechnical Design — North

Revised Foundation Report

Introduction/Scope of Work

The following recommendations are in response to a request for revised foundation
recommendations made by the Office of Bridge Design North-Branch 2 for the proposed
East Hill Road Undercrossing. The following report supersedes our original East Hill
Road UC (New) memo dated December 22, 2006. This report presents the foundation
recommendations for the new proposed East Hill Road Undercrossing (Br. No. 10-0157).
The Office of Geotechnical Design North, Branch A completed a subsurface
investigation in September 2005 following the request by the Office of Bridge Design
North (OBDN), Branch 2 for foundation recommendations for the proposed new
structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (September 2005) along with a
review of the available General Plan dated April 3, 2008 and a Foundation Plan dated
February 6, 2006. With regards to the current foundation recommendations given in this
report, elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Description

The proposed new EBast Hill Road UC (Br. No. 10-0157) will be incorporated as part of
the Willits Bypass Project. The proposed new bridge will consist of one new structure
and will be located within the city limits of Willits in Mendocino County (Figures 1 and

2). The structure will be a single span prestressed cast-in-place box girder (3 cell) type -

structure with seat type abutments and wingwalls supported on driven steel H-Piles.

“Caltrans improves mobility across California”
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
province contains dominantly sedimentary rocks underlain by two unlike kinds of
basement rocks that are mostly of middle Mesozoic age, the Franciscan Formation and
granitics with associated meta-sedimentary rocks. Geologic history of the Coast Ranges
is intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northem California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from flowing streams.
Geologic mvestigations of the coarse-grained gravel alluvium suggest the valley formerly
drained to the south (Russian River drainage). Currently, the valley drains to the north
into the Eel River system. A suggested cause for the stream drainage changes may be
from tectonic stresses related to the northward progression of the Mendocino Triple
Junction (Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary) deposits are identified as the Cache Formation that consists of
laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits bordering
alluviated valleys in Mendocino County. The Franciscan Formation consists of
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sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.

At the project site, the materials encountered during the subsurface investigation are
mnterpreted as deposits of the Quaternary alluvium. Refer to the field investigation
section of this report for more detailed information.

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation during
September 2005.

The subsurface investigation consisted of two mud rotary borings (Nos. B-52 and B-53).
The mud rotary borings were advanced using a self-casing wireline coring method
extending down to a maximum depth of 31.2 m (102.5 ft). The equipment used to drill
the borings consisted of a Mobile B-80 drill rig equipped with a safety hammer.
Sampling was achieved by utilizing the Standard Penetration Test (SPT) sampler at 1.5-
meter intervals. Selected soil samples were bagged for laboratory testing.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed bridge (Br. No. 10-0157) generally consist of approximately
17.7m (58.0 ft) to 18.9 m (62.0 ft) of firm to very stiff clay and medium dense to very
dense clayey sand and gravel with clay and sand overlying hard clay along with very
dense sand and gravel with clay and sand. The foundation materials extend from the

ground surface to a maximum depth of 31.2 m (102.5 f).

The elevations shown on the Log of Test Borings are based on the NGVD 1929 vertical
datumn.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water levels varied from elevation 422.6 m (1386.5 ft) in Boring B-52 to 421.2 m
(1381.9 i) in Boring B-53 during the September 2005 subsurface investigation. Ground
water surface elevations are subject to seasonal fluctuations and may occur at higher or
lower elevations depending on the conditions at time of construction. For more details,
please refer to the LOTB sheets. '

“Caltrans improves mobility across California™




Mr. Gudmund Setberg East Hill Rd UC
June 18, 2008 Br. No. 10-0157
Page 4 EA 01-262001

Corrosion Evaluation

Composite soil samples were collected in one of the borings during the 2006 subsurface
investigation. The Office of Testing and Technology Services, Corrosive Technology
Branch tested the composite samples for corrosive potential. The Corrosion Technology
Branch considers a site to be 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
550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.
The minimum resistivity serves only as an indicator parameter for the possible presence
of soluble salts and is not included to define a corrosive site. It is the practice of the
Corrosion Technology Branch that if the minimum resistivity of the sample is greater
than 1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine
the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that the composite samples collected are not corrosive at this site, Refer to Table 1 below
for specific test results. |

Table 1: Corrosion Test Summary-Composite Samples for East Hill Road
Undercrossing (Br. No. 10-0157)

‘Boring Sample Denth Minimum Sulfate Chloride

SIC Corrosion Number Number P (m) P pH Resistivity Content Content

S — {Ohm-Cm) (PPM) (PPM) -
C639869 B-52 0.0-1.83 6.22 5800 N/A N/A
C639870 B-52 6.86-7.92 8.07 1500 N/A N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Moisture Content, Specific Gravity, Consolidation, Triaxial (unconsolidated-undrained),
and Soil Corrosion Testing (pH, sulfate, chloride, and resistivity). All tests were
performed in general accordance with American Society for Testing and Materials
(ASTM) standards or California Test Methods (CTM). Laboratory test results will be
available upon request.

"“Caltrans improves mobility across California"
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Seismic Data and Evaluation

Based on the Caltrans California Seismic Hazard Map 1996, the controlling fault is the
Maacama-Brush with a maximum credible earthquake moment magnitude of Mw=7.25,
and is located about 0.5 kilometers southwest of the site. The Peak Bedrock
Acceleration, based on attenuation equation by Geomatrix’97 is about 0.7g.

A field visit by the Engineering Geologist Martha Merriam, of the Office of Geotechnical
Support, and several other staff from the Office of Geotechnical Design—~North,
concluded that the potential for surface rupture at the site due to fault movement is
considered insignificant since there are no known faults projecting towards or passing
directly through the project site.

Based on the foundation investigation dated September 2005, the subsurface geology
generally consists of soft to hard sandy clay, and medium to very dense sandy and
gravelly soil with clay. Liquefaction potential at this site is considered minimal.

Based on the boring logs a final Caltrans Seismic Design Criteria (CSDC) Acceleration
Response Spectrum (ARS) corresponding to soil profile Type D is recommended for
design. Please note that due to the close proximity of this structure to the fault, we have
performed a second modification to the CSDC ARS curve (see Figure 4). The
modification is such that there is no increase in spectral accelerations (SA) for periods
less than 0.5 second, and a 20% increase in SA for periods greater than 1 second.
Between the periods of 0.5 and 1 second, a linear interpolation was used to estimate the
SA.

Foundation Recommendations

The following foundation recommendations are for the new proposed East Hill Road
Undercrossing (Br. No. 10-0157). '

East Hill Road UC (Br. No. 10-0157)

At all structure support locations, driven steel HP 250X85 “H” piles are recommended
for support. The specified pile tip elevations (SPTE), shown below in Table 2, will
provide piles with an ultimate geotechnical capacity that will meet the required nominal
resistance in compression. ' '

“Caltrans improves mobility across Californin”
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Table 2. Pile Data Table for the new proposed East Hill Road UC (Br. No. 10-0157).

Design Nominal Resistance Bottom of Pile | Design Pile Tip | Specified Pile
Location Pile Type Load Compression Tension Cap Elevation Elevation Tip Elevation
kN kN kN m {ft) m (ft) m (ft)
: 427.1 404.6 (1) 404.6
Abutment 1R. | HP 250X85 623 1250 0 (1401.3) (1327.6) (1327.6)
426.8 402.0 (1) 402.0
7
Abutment 2R | HP 250XB5 625 1250 0 (1400.3) (1318.9) (1318.9)

Note: Design Pile Tip Elevation is controlled by the following demand: (1} Compression

General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in *Memo to Designers” 4-2. The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechmical
Design-North, Branch A shall be contacted for further recommendations.

Construction Considerations

1. Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details. ' '

2. At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required
pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications
49-1.08 (2006) for information concerning the pile driving acceptance criteria.

“Caltrans improves mobility across California "
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3. At Abutment 1 and 2 locations, driven steel HP 250X85 “H” piles shall be driven
through the new fill embankment in oversized pre-drilled holes that conform to the
Standard Specifications in Section 49-1.06, “Pre-drilled Holes.” The predrilled
holes are not to extend below the elevations shown in Table 4.

Table 4. Predrilled Elevations

Location Predrilled Elevation
Abutment 1 423.8 m (1390.6 ft)
Abutment 2 423.4 m (1389.4 f)

4. The Contractor should anticipate hard and erratic driving of the steel “H” piles due
to the presence of very dense foundation material. The Contractor should anticipate
field cutting and splicing of the steel “H” piles. Refer to the LOTB sheets for
details.

5. At the abutment locations, where new fill is being placed, a 120-day waiting period
is to be required prior to installing the steel “H” piles. The Contractor may choose
to monitor the settlement by the use of settlement monuments. If it is determined
that the settlement has ceased prior to the end of the 120-day waiting period, with
the written approval of the Engineer, waiting period may be terminated at that time.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations provided by the OBDN, Branch 2. If any
conceptual changes are made during final project design, the Office of Geotechnical
Design - North, Branch A should review those changes to determine if the foundation
recommendations provided in this report are still applicable. Any questions regarding the
above recommendations should be directed to Tim Alderman at (916) 227-1035,
Jacqueline Martin at (916) 227-1051, Reza Mahallati at (916) 227-1033 or Reid Buell at
(916) 227-1012, of the Office of Geotechnical Design-North, Branch A.

“Caltrans improves mobility across Californin "
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP $5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
liandout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail. '

Data and information atiached with the project plans are:
A. Log of Test Borings for East Hill Road UC, Bridge No. 10-0157.

Daia and Information included in the Information Handout provided to the bidders and
Contractors are:
A. Revised Foundation Report for East Hill Road UC, Bridge No. 10-0157, dated
June 18, 2008. '

Report by: Report by:
Mjﬁcaué we MARTIN
TIM ALDERMAN JACQUELINE MARTIN

Engineering Geologist
Office of Geotechnical Design-North

QQ.“FESS/{?; \y

Engineering Geologist
Office of Geotechnical Design-North

Supervised by: /7 '\E“E

O,

78" REZA ™

i s e

2§ MAHALLATI % =}
. £t Nodgaza i
CERTIFIFD A% ExpU2o/d3 ¢

-

ENGINEERING

REZA MAHALLATI
Senior Materials & Research Engineer
Office of Geotechnical Design-North

Senior Engineering Geologist
Office of Geotechnical Design-North

cc: R.E. Pending
Structure OE (E-copy)
PCE (E-copy)
DME (E-copy)
GS File Room
GDN File

“Caltrans improves mobility acress Californin®




Mr. Gudmund Setberg East Hill Rd UC

June 18, 2008 Br. No. 10-0157
Page 9 EA 01-262001
REFERENCES

Federal Highway Administration (FHWA), Design and Construction of Driven Pile
Foundations: Workshop Manual — Volume 1 (Pub. No. FHWA HI-97-013) published
January 1997, Revised November1998.

Harden, Deborah R., 1998, California Geology, Prentice Hall, 252 pp.

Jennings, Charles W. and Strand, Rudolph G., 1960, Geologic Map of Califonia
[Ukiah Sheet] and Index to Geologic Mapping, California Division of Mines, scale
1:250,000, 2 sheets.

Norris, Robert M., and Webb, Robert M., 1990, Geology of California, Second
Edition, John Wiley & Sons, Inc., pp 57, 359, 363.

Seismic Design Criteria (2006), California Department of Transportation, Version 1.4.

State of California, Department of Transportation (Caltrans):

Standard Plans, May 2006
Standard Specifications, May 2006
- Bridge Standard Details Sheets, April 2000.
Memo to Designers, Section 3-1, December 2000.
CT-Corrosion Guidelines, September 2003, Version 1.0.

Woolace, A. C. et al., 2005, Late Neogene and Quaternary Stratigraphy and Structure of
Little Lake (Willits) Valley, Northem Coast Range, California, in Abstracts with
Programs, Vol. 37, No. 4, p. 68, Paper No. 25-3, Geological Society of America 101°
Amnnual Meeting, April 29 through May 1, 2005, San J ose, CA.

“'Caltraus improves mobilfity ncross California ™




Approximate Location
Proposed East Hill Road UC
Br. No. 10-0157

Division of Engineering Services
Geotechnical Services
Geotechnical Design — North

EA: 01-262001

Location Map
June 18, 2008

01-MEN-101 KP R72.39/PM R44.98
East Hill Road UC, Br. No. 10-0157

Figure

e




Z 4510-0L "ON "1g 'On peoy |i!H iseq m@
ainbiy B6'YY INd/6E"2LY dM LOL-NIW-LO YMON — uBjsag [E0lUYE0ag
‘0 ou S0 [B0]UL2RJ0RE)
Qm._.)_ Tlelil=Rlely 800z 81 aunr saojaleg Buusaulbug jo uoisiaig
00292-10 ‘'¥3

LS10-0T 'ON 1

M8 Swssorolapup) peoy [ 1seq pasodorg
uoyge207 arewrxoiddy




- Approximate Location
Proposed East Hill Road Undercrossing
- Br. No. 10-0157

Division of Engineering Services
Geotechnical Services
Geotechnical Design — North

EA: 01-262001 .
Geologic Map

June 18, 2008

01-MEN-101 KP R72.39/PM R44.98 Figure
East Hill Road UC, Br. No. 10-0157 3




East Hili Road UG
Br. No. 10-0157
01-262001

Spectral Acceleration (g)

1.6

1.4 -

1.2 4

0.4

o
ha

| N

[
[
¥
£
[l
'
El
1
[
'
*
'
'

....... A A
: ——Recommended Modified Caltrans Seismic Design
' Criteria for Soil Profile Type D; PBA=0.7g, Mw=7.25
.......... k..
.......... L T e e o A
.......... A
a L] ¢ L] L]
.......... 1;1
T : : : : T

o
(33

2.5 3 3.5

Period Ammno:n_.mv

Figure 4. Acceleration Response Spectrum Recommended for Design

o

L

y




From:

Subject:

State of California Business, Transportation and Housing Agency

M cmoran d um Flex your pmver!

Be energy efficicnt!
MR. GUDMUND SETBERG pate: . October 27, 2006
Senior Bridge Engineer |
Division of Structure Design File  01-MEN-101-KP R70.62/PM R43.88
Office of Bridge Design North ' EA#01-262001
Bridge Design Branch 2 E20-N101 Connector Bridge (NEW)

Br No 10- 0129G
Attention: Mr. Marc Friedheim

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5

Office of Geotechnical Design — North

Foundation Report

Introduction/Scope of Work

This report presents the foundation recommendations for the new proposed E20-N101
Connector Bridge (Br. No. 10-0129G). The Office of Geotechnical Design North,
Branch A completed a subsurface investigation from April 2004 to July 2004 following
the request by the Office of Bridge Design North (OBDN), Branch 2 for foundation
recommendations for the proposed new structure.

The following foundation recommendations are based on the subsurface information
gathered during the recent foundation investigation (April 2004 to July 2004) along with
a review of the available General Plan dated April 27, 2006 and Foundation Plan dated
September 13, 2006. With regards to the current foundation recommendations given in
this report, elevations are based on the NGVD 29 vertical datum, unless otherwise noted.

Project Deseription

The proposed new E20-N101 Connector Bridge (Br. No. 10-0129G) will be incorporated
as part of the Willits Bypass Project. The proposed new bridge will consist of one new
structure and will be located within the city limits of Willits in Mendocino County
(Figures 1 and 2). The structure will consist of a single span with cast-in-place/
reinforced comncrete box girder (4 cell) type structure with diaphragm abutments and
wingwalls supported on driven steel H-Piles.

“Caltrans improves mohility across Califarnia”
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Regional Setting and Area Geology

The project is located within the northern section of the Coast Ranges province. West of
the Great Valley province, the Coast Ranges province stretches about 960 kilometers
from the Oregon border to the Santa Ynez River. The province contains many elongate
ranges and narrow valleys that are approximately parallel to the coast, although the coast
usually shows a somewhat more northerly trend than do the ridges and valleys. The
chain contains dominantly sedimentary rocks underlain by two unlike kinds of basement
rocks that are mostly of middle Mesozoic age, the Franciscan Formation and granitics
with associated meta-sedimentary rocks. Geologic history of the Coast Ranges is
intricately interwoven with the tectonics of the San Andreas and other major faults,
particularly those in the western part of the state (Norris & Webb, 1990).

Locally, the project site is located at the south end of Little Lake Valley. Little Lake
Valley is an intermontane basin within the northern California Coast Ranges in
Mendocino County that contains a record of sedimentation and deformation during the
Pleistocene. ~The basin is approximately 11.3 kilometers in length and up to
approximately 4.8 kilometers wide near the middle of the valley. The town of Willits is
situated in the west-central portion of the valley. The basin was likely formed by faulting
along the Maacama Fault Zone on the southwest and northeast margins of the valley.
Sediments within the basin, in places over 140 m thick, consist of fine grained lacustrine
and overbank deposits, and coarser grained gravel alluvium from through flowing
streams. Geologic investigations of the coarse-grained gravel alluvium suggest the valley
formerly drained to the south (Russian River drainage). Currently, the valley drains to
the north into the Eel River system. A suggested cause for the siream drainage changes
may be from tectonic stresses related to the northward progression of the Mendocino
Triple Junction (Woolace, et al., 2005).

The Geologic Map of California, Ukiah Sheet, scale 1:250,000, compiled by Charles W.
Jennings and Rudolph G. Strand, 1992, California Division of Mines and Geology
(Currently known as the California Geological Survey) indicates the area geology
consists of Quaternary alluvium (Qal) deposits overlying Plio-Pleistocene nonmarine
sedimentary deposits underlain by the Franciscan Formation (KJf) (Figure 3). According
to the map explanation, the Quaternary alluvium deposits consist of alluvium; recent
breccia, conglomerate, sand, and valley fill. The Plio-Pleistocene (Pliocene-Pleistocene
nonmarine sedimentary deposits) deposits are identified as the Cache Formation that
consists of laucustrine and fluvial deposits and unnamed Plio-Pleistocene deposits
bordering alluviated valleys in Mendocino County. The Franciscan Formation consists of
sandstone, shale, chert, and conglomerate with locally small areas of greenstone,
limestone, basalt, glaucophane schist and related metamorphic rocks.
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At the project site, the materials encountered during the subsurface investigation are

- interpreted as deposits of the Plio-Pleistocene nonmarine sedimentary deposits identified

as the Cache Formation. Refer to the field investigation sectlon of this report for more
detailed information. :

Field Investigation and Subsurface Conditions

The Office of Geotechnical Design-North conducted a subsurface investigation in April
2004 to July 2004.

The subsurface investigation consisted of two mud rotary borings (Nos. B-7, and B-11)
and one cone penetrometer sounding (No. C-12). The mud rotary borings were advanced
using a self-casing wireline-diamond coring method extending down to a maximum
depth of 30.9 m (101.5 ft). The equipment used to drill B-7 consisted of an Acker drill
rig equipped with a Central Mine Equipment (CME) automatic hammer. The equipment
used to drill B-11 consisted of a Mobile B-46 drill rig equipped with a safety hammer.
Sampling was achieved by utilizing the Standard Penetration Test (SPT) sampler at 1.5-

meter intervals. Selected soil samples were bagged for laboratory testing. The cone

penetromer sounding was used to supplement the subsurface investigation.

The subsurface investigation revealed the foundation materials encountered at the
location of the proposed bridge (Br. No. 10-0129G) generally consist of approximately
13.4 m (44.0 fi) of alternating layers of stiff to hard clay, very dense sand and clayey sand
overlying hard clay and sandy clay. The foundation materials were encountered down to
the maximum depth explored of 30.9 m (101.5 ft), an elcvation 0f 408.9 m (1341.6 f1).

- The elevations shown on the Log of Test Borings are based on the NGVD 1929 vert:lcal

datum.

For subsurface data and boring locations, please refer to the Log of Test Borings for site-
specific information and conditions. These sheets will be forwarded once completed.

Ground Water

Ground water was measured in both mud rotary borings (B-7 and B-11) drilled during the
subsurface investigation. Ground water levels varied from elevation 443.6 m (1455.4 )
in boring B-7 to elevation 439.9 m (1443.2 f) in Boring B-11. Ground water surface
elevations are subject to seasonal fluctuations and may occur at higher or lower
elevations depending on the conditions at time of construction. For more details, please
refer to the LOTB sheets.
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Scour Evaluation

- A Final Hydraulic Report (dated March 22, 2005) for the Haehl Creek structures was

completed by the Office of Structure Maintenance - and Investigations, Structure
Hydraulics Branch. According to this report, there are no local scour concerns for this
structure since it is a single span structure. The report recommends the abutment
foundations be designed assuming no ground support (lateral and vertical) as a result of
soil loss due to possible degradation or lateral stream migration down to the current
stream thalwag elevation (lowest elevation in channel). The approximate thalwag
elevation provided for the proposed E20-N101 Connector Bridge (Br. No 10- 0129G) 18
4437 m (1455.7 ft).

Rock Slope Protection (RSP) was mentioned and will be designed by the District to
protect the roadway approach fills, if required.

For further information including site-specific scour assessment and mitigation measures,
the Structures Hydraulics Branch should be contacted.

Corrosion Evaluation

Composite soil samples were collected from one of the two borings during the 2006
subsurface investigation. The Office of Testing and Technology Services, Corrosive
Technology Branch tested the composite samples for corrosive potential. The Corrosion
Technology Branch considers a site to be 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 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the
pH is 5.5 or less. The minimum resistivity serves only as an indicator parameter for the
possible presence of soluble salts and is not included to define a corrosive site. It is the
practice of the Corrosion Technology Branch that if the minimum resistivity of the
sample is greater than 1000 ohm-cm, the sample is considered to be non-corrosive and
testing to determine the sulfate and chloride content is not performed.

The Office of Testing and Technology Services results of the laboratory tests determined
that one of the composite samples collected was considered to be corrosive at this site.
The designer should consider remedial measures to protect against a corrosive
environment at all foundation locations. Refer to Table 1 below for specific test results.
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Table 1: Corrosion Test Summary-Composite Samples for E20-N101 Connector
Bridge (Br. No. 10-0129G)

Boring Sample Denth Minimum Sulfate Chloride
SIC Corrosion Number Number P(m) P pH Resistivity Content Content
i ' (Ohm-Cm) {FPM) {PPM)
C538124 B-11 0.0-1.52 5.31 5500 N/A N/A
C538125 B-11 0.75-10.36 771 2000 N/A  N/A

Laboratory Testing

Laboratory testing was performed on selected samples of the subsurface materials
obtained from the subsurface investigation. Tests were performed to determine the
corrosion and engineering properties of the subsurface materials for use in the foundation
analysis. The tests performed included: mechanical analysis (Sieve and Hydrometer),
Atterberg Limits (Liquid Limit, Plastic Limit and Plasticity Index), Unit Weight,
Consolidation, Triaxial (UU) and Soil Corrosion Testing (pH, sulfate, chloride, and
resistivity). All tests were performed in general accordance with American Society for
Testing and Materials (ASTM) standards or California Test Methods (CTM). Laboratory
test results will be available upon request once the results are received.

Seismic Data and Evaluation

The project site is not located within any Alquist-Priolo Earthquake Fault Zones (EFZs)
as established by the California Geological Survey (CGS, 1997). Based on the
Department of Transportation (Caltrans) 1996 Seismic Hazard Map, the controlling fault
for the site is the Maacama Brush Mountain (MLM), a strike-slip fault. The MLM fault
is located approximately 1.2 kilometers (0.7 miles) west of the site and is capable of
generating a Maximum Credible Earthquake (MCE) moment magnitude of M,=7.25.
The corresponding Peak Bedrock Acceleration (PBA) at the site is estimated to be about
0.7g. 'The soil profile at the site may be classified as Type D, as defined in the
Department’s Seismic Design Criteria (SDC, 2006, Version 1.4). The recommended
design Acceleration Response Spectrum (ARS) curve shown in Figure 4 was obtained by
modifying the ARS curve in Figure B.8 of the SDC corresponding to a PBA of 0.7g.
These modifications were introduced to account for the proximity of the controlling
seismic source and included a 20% increase in spectral accelerations for periods greater
than or equal to 1.0 second. No modifications were introduced for periods less than or
equal to 0.5 second. The spectral accelerations for periods between 0.5 and 1.0 second
were obtained by linear interpolation.
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The potential for ground rupture hazard due to fault movement is considered low since no
known fault crosses the project site. The potential for liquefaction to occur is considered
to be minimal at the project site.

Foundation Recommendations

The following foundation recommendations are for the new proposed E20-N101
Connector Bridge (Br. No. 10-129G).

At all structure support locations, driven steel HP 250X85 “H” piles are recommended
for support. The specified pile tip elevations (SPTE), shown below in Table 2, will
provide piles with an ultimate geotechnical capacity that will meet the required nominal
resistance in compression. |

Table 2. Pile Data Table for the new propoesed E20-N101 Connector Bridge (Br. No.
10-0129G).

E20-N101 Connector Bridge

Cut-Off

: Design Nominal Resistance Design Pile | Specified Piie
Location Pile Type Load | Compression | Tension Elevation Tip Elevation | Tip Elevation
kN kN kN m (ft) m (ft) m {ft)
4454 431.0(1,2) 431.0
Abutment 1 | HP 250X85 400 800 0 (1461.3) (1414.0) (1414.0)
. 4453 428.0(1,2) 428.0
Abutment 2 | HP 250X85 400 800 , 0 (1460.9) (1404.2) (1404.2)

Note: Design Pile Tip Elevation is controlled by the following demands: (1) Compression (2} Scour potential
exists to Elev. 443.7 m (1455.7 fi) at Abutments I and 2. _

General Notes to Designer

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as
stated in “Memo to Designers 4-2.” The plotting of support locations should be
made prior to the foundation review.

2. If lateral demands exist on the support piles, the structural design engineer shall
indicate on the plans, in the pile data table, the design pile tip elevations required to
meet the lateral load demands. If the specified pile tip elevations given in the above
pile data table are not adequate for lateral load demands; the Office of Geotechnical
Design-North, Structural Foundations shall be contacted for further
recommendations. |
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Construction Considerations

1.

Ground water was encountered during the subsurface investigation. Ground water
surface elevation is subject to seasonal fluctuations and may occur higher or lower
than indicated on the Log of Test Boring Sheets (LOTB) depending on the
conditions at time of construction. Refer to the Log of Test Boring Sheets for
details.

The steel “H” pile section below the scour elevation has been designed to develop
the required nominal resistance. '

- The contractor should anticipate hard and erratic driving of the steel “H” piles due

to the presence of very dense material. The contractor should anticipate field
cutting and splicing of the steel “H” piles. Refer to the LOTB sheets for details.

It 1s anticipated that hard driving may exist during installation for some of the piles
at Abutment 1 and 2 locations. Drilling to assist driving (“pilot™ drill holes not
greater than the least dimension of the pile) may be necessary. However, drilling to
assist driving shall not be performed without prior authorization from this office.

At the Engineer’s option, any steel piles driven within 2.0 meters of the specified
pile tip elevation may be considered adequate and cut off if two times the required

- pile acceptance criteria is achieved. Refer to the Caltrans Standard Specifications

49-1.08 (2006) for information concerning the pile driving acceptance criteria.

The recommendations contained in this report are based on specific project information
regarding design loads and structure locations that has been provided by the OBDN,
Branch 2. If any conceptual changes are made during final project design, the Office of
Geotechnical Design - North, Branch A should review those changes to determine if the
foundation recommendations provided in this report are still applicable. Any questions
regarding the above recommendations should be directed to Tim Alderman at (916) 227-
7260, or Reid Buell (916) 227-7190, of the Office of Geotechnical Design-North,

Branch A. _ :
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Project Information

Standard special Provisions S3-280, “Project Information,” discloses to bidders and
contractors a list of pertinent information available for their inspection prior to bid
opening. The following is an excerpt from SSP S5-280 disclosing information
originating from Geotechnical Services. Items listed to be included in the information
handout will be provided in Acrobat (.pdf) format to the addressee(s) of this report via
electronic mail.

Data and information attached witli the project plans are:
A. Log of Test Borings for E20-N101 Connector Bridge, Bridge No. 10-0129G.

Data and Information z'ncluded_ in the Information Handout provided to the bidders and

Contractors are:
A. Foundation Report for E20-N101 Connector Bridge, Bridge No. 10-0129G,

dated October 27, 2006.
Report by: Report by:
TIM ALDERMAN JACQUELINE MARTIN
Engineering Geologist Engineering Geologist’

- Office of Geotechnical Design-North

Supervised by:

RFEID BUELL, C.E.G. NO. 1481
Senior Engineering Geologist
Office of Geotechnical Design-North

cc: QCGDSN
G5 File Room
Reid Buell
R.E. Pending
Structure OE

Office of Geotechnical Design-North

g ", .
3¢ MAHALLATI 3 2
1% Nodos7g (S
| : : Y Ex o8 &
CERTIFIED A L B Al s
ENGINEERING /¢ /4 N I
; 9 GEOLOGIST4x./ i

REZA MAHATLLATI - _
Senior Materials & Research Engineer
Office of Geotechnical Design-North
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) EA: 01-262001 G | . M
Division of Engineering Services October 27. 2006 eologic Map
Geotechnical Services .
Geotechnical Design — North 01-MEN-101 KP R70.62/PM R43.88 Figure
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