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Transportation Engineer Chief, Branch C

Office of Geotechnical Design ~West Office of Geotechnical Design -West
Geotechnical Services Geotechnical Services

Division of Engineering Services Division of Engineering Services

subject: Foundation Recommendations for the Freeway Performance Initiative Project on
1-238/580 in Alameda County

Per your request, dated November 9th, 2010, we have reviewed Special Projects' plan
submittals from your office for the Freeway Performance Initiative Project (EPI) for I-
238/580 in Alameda County.

Based on the most recent project design information that our office has received to date,
our understanding is that foundations for twelve (12) closed circuit television (CCTV)
cameras are planned for installation along the 1-238/580 corridor. In addition to the signs,
retaining walls are planned for the Vasco Road/I-580 interchange and the Santa Rita
Road/I-580 interchange. Specifically, the retaining wall located at Vasco Road and I-580
will be founded at the southbound Vasco Road to westbound 1-580 on-ramp. The
retaining wall located at Santa Rita Road and 1-580 will be founded at the northbound
Santa Rita Road to eastbound I-580 on-ramp.

REGIONAL GEOLOGY
The project area is located at Alameda County at the northern end of the Diablo Range of
Central California. The project area is located within the Coast Range Geomorphic

province of California.

The project area is covered by one of three distinct Quaternary depositional environments
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in Alameda County. This environment forming only alluvial fan facies, is mapped in
Livermore Valley and San Joaquin Valley in the eastern part of the county (USGS, OF-
97-97). Helly and Graymer, 1997 mapped eight distinct units in the project area:

- Axtificial fill (Historic)

- Natural levee deposits (Holocene)

- Alluvial Terrace deposits (Holocene)

- Basin deposits (Holocene)

- Alluvial fans and fluvial deposits (Holocene)

- Alluvial fans and fluvial deposits (Pleistocene)
- Alluvial Terrace deposits (Pleistocene)

- Livermore gravels (Pliocene and Pleistocene)

As bedrock, the western portion of the project (I-238 PM 14.4/16.1 and I-580 PM
22.4/31.0) crosses four different geologic formations with a generally linear outcrop
pattern due to being placed in juxtaposition with each other by faulting. These formations
are: Upper Jurassic Knoxville formation, intrusive gabbro and serpentine, the Oakland
conglomerate of early Cretaceous, and Quaternary deposits (Materials file, 1984). The
eastern portion of the project area (I-580 PM 9.5 Vasco Road) is underlain by Livermore
gravels of Pliocene and Pleistocene age indistinctly bedded, cobble conglomerate,
conglomeratic sandstone, and sandstone. Also includes some siltstone and claystone
(USGS, OF 97-97)

The Hayward Fault (Maximum Magnitude 7.3) is located just east of the 1-238 section of
the project area. The Calaveras Fault (Maximum Magnitude 7.4) and Pleasanton Fault
(Maximum Magnitude 6.4), both are located east of Castro Valley Boulevard (the western
portion of I-580 section of the project area). The Greenville Fault (Maximum Magnitude
6.6) is located east of Vasco Road (the eastern section of I-580 portion of the project
area).

Retaining Walls

Vasco Road Westbound Diagonal (in fill).

Geology and Seismicity - The northeastern segment of the Vasco Road retaining wall site
is covered by alluvial fans and fluvial deposits of the Pleistocene age. The southwestern
part of the retaining wall site is covered by floodplain deposits of the Holocene age. The
Alluvial Fans and Fluvial deposits are brown dense gravely and clayey sand or clayey

“Caltrans improves mobility across California”



MR. LAWRENCE JONES
September 26, 2011
Page 3

gravel that fines upward to sandy clay. These deposits display various sorting and are
located along most stream channels. The Floodplain deposits consist of medium to dark
grey, dense, sandy to silty clay. Lenses of coarser material (silt, sand, and pebbles) may
be locally present.

The project site is located 1.5 miles west of the Greenville Fault, 3.28 miles north of the
Las Positas Fault, and 7.3 miles southeast of the Mountain Diablo Thrust. The Greenville
Fault is the controlling fault and has a Maximum Magnitude (MMXx) = 6.9 and the Peak
Bedrock Acceleration is 0.46 g's.

Subsurface conditions — Prior studies by others have indicated that the subsurface soil is
lean clay.

Groundwater — Prior studies by others have indicated that groundwater was encountered
approximately at elevation 503.0-ft and at a depth of 28.0-ft below the ground surface.

Santa Rita Eastbound Diagonal (in fill)

Geology and seismicity — The Santa Rita retaining wall site is entirely covered by
floodplain deposits of Holocene age. The floodplain deposits consist of medium to dark
grey, dense, sandy to silty clay. Lenses of coarser material (silt, sand, and pebbles) may
be locally present (see attached geology map).

The project site is located 1.5 miles east of the Pleasanton Fault, 3.5 miles east of the
Calaveras Fault, 5.9 miles southeast of the Mountain Diablo thrust, and 10.4 miles east of
the Hayward Fault. The Pleasanton Fault is the dominant fault and has a Maximum
Magnitude (MMXx) = 6.6 and the Peak Bedrock Acceleration is 0.45 g's.

Subsurface Conditions — Prior studies by others have indicated that the subsurface soil is
lean clay with gravel.

Groundwater — Prior studies by others have indicated that groundwater was encountered

approximately between elevations 351.0 ft. and 365.8 ft and between depths of 48.0-ft to
60.8-1t. below the ground surface.
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SITE INVESTIGATION

Closed Circuit Television Cameras (CCTV's)

As-built plans containing nearby logs-of-test-borings were researched and compared with
proposed foundation locations for CCTV poles for bearing adequacy. The pole locations
are shown in the following table:

CCTV Locations

Approximate
Distance
from Layout As-built
Number | Direction | Route | Post Mile | Layout Line | Station Line Contract Number
1 SB 238 16.01 70R 128+20 "EB" 54-4TC64
2 5B 238 | 1501 50R 178420 "EB” 54-4TC64
3 WB 580 30.29 80L 232+90 "WB" 04-410911
4 EB 580 29.34 80R 274480 "EB" 04-410924
5 WB 580 28.43 85L 325+20 "WB" 04-410964
6 EB 580 27.94 65R - | 351+90 "ERY 04-410964
7 EB 580 26.24 75R 441400 "EB" 04-410934
8 WB 580 2545 70L 485+20 "wWpB 04-410934
9 WB 580 24.73 70L 521+90 "WB" 04-410934
10 EB 580 23.92 70R 566+05 'EB" 04-410934
11 EB 580 23.09 70R 608+90 "EB" 04-410934
12 EB 580 2208 BOR 660+50 "ER" 04-410934

In general, the field conditions for each planned pole are most likely comprised of
variable thicknesses of engineered fill, which are underlain by native alluvium soils,
and/or cut.

Retaining Walls proposed for I-580 and Vasco and Santa Rita Roads

During the month of May 2011, representatives from our office conducted geotechnical
investigations for each wall using a rotary drilling rig and a hollow stem auger for borings
and a Cone Penetration Test rig for cone penetration test soundings. In-situ Standard
Penetration Test (SPT) blow counts were recorded at 5-ft. intervals to evaluate the
composition of the on-site soils and soil samples were obtained.

A geotechnical investigation consisting-of one boring and one cone penetration test was
performed for the retaining wall located at the southbound Vasco Road to the westbound
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I-580 on-ramp. A geotechnical investigation consisting of one boring and two cone
penetration tests was performed for the retaining wall located at the northbound Santa
Rita Road to the eastbound I-580 on-ramp.

Subsurface Soil Conditions

Retaining Wall at Vasco Road and 1-580

The soil encountered within boring A-11-001 consists of an approximately 15-feet thick
layer of stiff clay (CL), underlain by an approximately 5-feet thick layer of medium
dense, poorly graded sand with silt, followed by a 10-feet thick unit of very stiff silt
(ML), terminating into medium dense poorly graded sand (SP). Groundwater was not
encountered.

Retaining Wall at Santa Rita Road and I-580

Part of this wall is to be founded on an engineered {ill slope between stations 667+70 and
661+450. The rest of the wall will be founded on native material located approximately
between stations 661+50 to 664+25 This office assumes that the engineered fill has been
compacted according to the Standard Specifications. Our boring, A-11-002, is located
approximately at the toe of this slope to facilitate drilling and, in our opinion, accurately
represents the soils found under the engineered fill. The soil encountered within boring
A-11-002 consists of an approximately 30-feet thick layer of silt (ML/MH), with
consistency varying from hard at a depth of 5-feet to stiff at 10-feet, followed by a stiff
consistency between 20 and 30-feet, terminating to medium soft. Groundwater was not
encountered.

The borehole and cone penetration test locations for each retaining wall are shown on the
Log-Of-Test Borings (LOTB) sheets, which are attached to this memo.

FOUNDATION RECOMMENDATIONS

Closed Circuit Television Cameras (CCTV's)

We understand that the proposed CCTV cameras are to be mounted on a CCTV 40 pole
type. Based on 2006 Standard Plan Sheet ES-16A, the CCTV 40 is founded using four

anchor bolts embedded inside a 2-feet diameter by 7-feet deep Cast-in-drilled-hole
(CIDH) pile. Based on our evaluation of the as-built plans, the site conditions for each
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planned CCTV camera will accommodate this type of foundation.
Retaining Walls for I-580 and Vasco and Santa Rita Roads

Type 1 retaining walls with spread footings (see the attached 2006 Standard Plan Sheets
B3-1, B3-8, B3-9), approximately 10 feet in height, are proposed for construction at both
the Vasco and Santa Rita Road locations. Based on subsurface data collected during our
geotechnical investigation and our evaluation of the on-site soils with respect to bearing
capacity and settlement criteria, the Type 1 retaining wall will work for both of these
sites.

CONSTRUCTION CONSIDERATIONS

e Retaining wall footing subgrade excavations located in clay must be protected
against the elements, i.e. rain, traffic construction, etc. Cover the excavations if
they are to be exposed for an extended period of time. If the foundation soils
become disturbed or contain localized soft spots then the material should be
removed and replaced with compacted structural backfill as specified in the latest
edition of the Caltrans Standard Specifications.

e On-site clay excavated from footing subgrades is not suitable for use as backfill.
ADVISORY

The recommendations contained in this memo are based on specific project information
regarding structure type and location. If any conceptual changes are made during final
project design, the Office of Geotechnical Design — West, Design Branch C, should
review those changes to determine if these foundation recommendations are still
applicable. Variations between anticipated and actual subsurface conditions may be
encountered in localized areas during construction. This Office should be contacted for
review and supplemental recommendation if significant variations in the subsurface
conditions are encountered during construction.

Any questions regarding the above recommendations should be directed to the attention
of John Moore at (510) 622-8742 or Mahmood Momenzadeh at (510) 286-5732.

Attachments:

c:  TPokrywka, MMomenzadeh, GWilcox, Structures RE, Pending File, MWaillian,
BKearney, Archive.

JMoore/jm
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