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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 : Geotechnical Design and Foundation Plan Review Memo for the San Mateo County
Smart Corridor Project

Note: This memo was originally submitted February 13", 2012 under the EA 04-
4A9201. The chargeable EA for this project has been changed to 04-4A9251.

Per your request, we have reviewed additional design plans dated July 19, 2011 for
Intelligent Transportation System (ITS) device locations, specifically Extinguishable
Message Signs (EMS) and Arterial Dynamic Message Signs (ADMS). Segment 3 of the
San Mateo County Smart Corridor project will be located between the cities of Redwood
City, Menlo Park, and East Palo Alto, primarily on State Routes 82 and 84, and local
arterial streets going to and from, as well as parallel, to US-101. The project is located in
San Mateo and Santa Clara Counties. Please refer to figure 1 — Location Map.

Our understanding is that three sign types are intended for this project. The first sign
type is a Variable Message Sign (VMS), which is referred to in the plans as an Arterial
Dynamic Message Sign (ADMS). The second sign type is called a Trailblazer sign and is
referred to in the plans as an Extinguishable Message Sign (EMS). The third sign type is
referred to in the plans as a Microwave Vehicle Detection System (MVDS). Based on
our review of the plans we understand that four (4) ADMS signs, twenty-two (22) EMS
signs, and nine (9) MVDS are planned for this project. In addition to the signs, two (2)
Closed Circuit TV (CCTV) cameras are also planned.

“Caltrans improves mobility across California”
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PROJECT GEOLOGY, GROUNDWATER, AND LIQUEFACTION

The project site is located in San Mateo and Santa Clara County and lies on the flatland
between the San Francisco Bay and the coastal Santa Cruz Mountains. The area gently
slopes towards the bay and is drained by numerous creeks and streams. The sites are
located in Redwood City to the north and west, Palo Alto to the south, and East Palo Alto
to the east. This area has climate that is considered Mediterranean. It is warm during
summer, when temperatures tend to be in the 60's, and cool during winter, when
temperatures tend to be in the 50's. The warmest months of the year is July and August
with an average maximum temperature of approximately 68° Fahrenheit, while the
coldest month of the year is December with an average minimum temperature of 48°
Fahrenheit. The annual average precipitation ranges from 15.71 inches, in Palo Alto, and
20.16 inches, in Redwood City. Winter months tend to be wetter than summer months.
The wettest month of the year is January with an average rainfall between 3.24 and 4.2
inches.  (Data taken from http://www.idcide.com/weather/ca/redwood-city.htm &
http://www.idcide. com/weather/ca/palo-alto.htm)

Geology & Seismicity

The geology of the area is all Holocene deposits. The sites closest to the bay have
Estuary Deposits (bay mud). This is a water-saturated estuarine mud consisting
predominantly of clay and silty clay underlying tidal mudflats, marshland and salt
evaporators of San Francisco bay. Moving farther away from the bay, the geology are
Flood basin Deposits and Flood basin Deposits (salt affected). The composition of the
Flood basin Deposits is organic-rich dark clay to very fine silty clay deposits occupying
the lowest topographic positions either between the Holocene levee deposits or Holocene
floodplain deposits. While the Flood basin Deposits (salt-affected) are clay to very fine
silty-clay deposits similar to the un-salt-affected deposits except that they contain
carbonate nodules and iron-stained mottles. These deposits may have been formed by the
interaction of bicarbonate-rich upland water and saline water of the San Francisco Bay
estuary. Salt-affected basin deposits are typically in contact with estuary deposits.
Farther away from the Bay, Alluvial Fan Deposits are encountered, and are tan to reddish
brown, dense, gravelly and clayey sand or clayey gravel those grades upward to sandy
clay. These deposits are restricted to areas along the mountain front. Lastly there are
Natural Levee Deposits, which are loose, moderate- to well-sorted sandy or clayey silt
grading to sandy or silty clay. Levee deposits border the channels of creeks. (Quaternary
Geologic Map of the San Jose East Quadrangle, Santa Clara County, CA by E. J. Helley
1 and J. R. Wesling 2 Open-File Report 90-427, Quaternary Geologic Map of the
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Milpitas Quadrangle, Alameda and Santa Clara Counties, CA., by E. J. Helley 1 and J. R.
Wesling 2 Open-File Report 89-671, Quaternary Geologic Map of the San Jose West
Quadrangle, Santa Clara County, CA. By J. R. Wesling 1, and E. J. Helley 2 U. S.
Geological Survey Open-File Report 89-672) Please refer to Figure 2a — Geologic Map
and Figure 2b - Geologic Key.

The controlling faults for the project are the San Andreas (Peninsula section), Cascade,
and Silver Creek faults. The Silver Creek fault is closest to the eastern sign locations, the
Cascade is closest to the southernmost sign location in Santa Clara County, and the San
Andreas is the controlling fault for the remainder of the locations. The project is located
within the seismically active San Andreas Fault zone. The San Andreas and associated
other faults trend north-by-northwest, paralleling the trend of the Coast Ranges. The
controlling fault within the project limits is the San Andreas Fault, which is capable of
producing a maximum moment magnitude (Mw) earthquake of 8.0 and ground motion in
excess of 0.7 g. While the fault does not cross the project area, it does roughly parallel it.

Groundwater

Groundwater elevations could not be found at all locations, but we have attached three
as-built Log of Test Borings sheets (LOTB's) which give a general groundwater elevation
for the vicinity. The actual groundwater elevations could differ from that shown in these
LOTB’s depending on the amount of rain precipitation and site specific hydrogeology of
each site. At SR 84 and SR 82 (which are the attached LOTB's named Five Points
Separation), the groundwater elevation average is 9.5 feet and averages 11.75 feet below
grade. University Avenue OC, at Highway 101, the average groundwater elevation and
depths below grade are 7.7 feet and 13.6 feet, respectively. Highway 101 and SR 84
Interchange, the average elevation is 2 feet, and the depth to groundwater varies from 9 to
30 feet below grade. Please refer to the map of the as-built LOTB locations and the
LOTB’s, which are attached to this memo.

Liquefaction

Liquefaction susceptibility is moderate to very high; the susceptibility levels are
presented on Figure 3 — Liquefaction Map. Please note that susceptibility is not site
specific to each sign location and is a general indication of susceptibility. Based on the
available LOTB’s, the majority of the anticipated subsurface soils are clayey with
medium to high consistency, and sandy soils, which are limited in thickness and
relatively compact to dense. Based on this, liquefaction is either a localized zone where
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very soft cohesional or loose to compact sands are present. Therefore, the consequence
of liquefaction is only ground settlement that may cause tilting and settlement of the
proposed foundation rather than the foundation failing.

Flooding

Flooding varies over the length of the project; the susceptibility levels are presented on
Figure 4 — Flood Map.

Landslides

Most of the locations are located on flat land or have not been evaluated, so landslides are
not an issue. The susceptibility levels are presented on Figure 5 — Landslide Map.

SITE & SUBSURFACE CONDITIONS

During the month of January 2012, a representative from our office visited each proposed
sign location and evaluated it visually for foundation adequacy. Existing signs, overhead
lights, and/or signals, located in close proximity to each proposed site and similar in
nature to what is currently being proposed for each individual site showed no stress or
deformation. In general, the signs are located in areas paved by either asphalt or
concrete.

Subsurface Soil Conditions

Based on the available LOTB’s in the vicinity of the respective sites, the subsurface soil
conditions at the proposed sign locations generally consist of layered compact sand, silty sand/
sandy clay. Local zones of loose sand, silty sand, or soft clayey soil should be anticipated. For
the purpose of the pile foundation installation, groundwater at the sites shall be anticipated at
depths ranging from 5 to 10-ft.

FOUNDATION RECOMMENDATIONS

NOTE: Based on communications with Peninsula Design, 2006 Standard Plan Sheets will
be used on this project where applicable.

We understand that the ADMS signs are to be founded using the 2006 Standard Plan ES-
14C. The foundation details for these signs are located on 2006 Standard Plan S49.
Based on 2006 Standard Plan S49, a 30-inch diameter CIDH pile foundation is required.
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The depth varies between 10 and 11-feet depending upon the wall thickness of the post.

We understand that the EMS signs are to be founded on 24-inch diameter CIDH piles
varying between 7-feet in depth for level ground or 9-feet in depth for sloping ground.
Please refer to sheet SES-3, which is attached.

We understand that the MVDS poles are to be founded on 24-inch diameter CIDH piles
varying between 8-feet in depth for level ground or 10-feet in depth for sloping ground.
Please refer to sheets SES-1 and SES-2, which are attached.

We understand that the CCTV poles are to be founded on 24-inch diameter CIDH piles 6-
feet in depth. Please refer to sheet 2006 Standard Plan ES-16A, which is attached.

It is our opinion that the site conditions for each foundation type and location will be
satisfactory.

Should during the PS&E process, the decision be made to change the use of 2006
Standard Plans to 2010 Standard Plans, the corresponding equivalent 2010 Standard Plan
Sheet should be used. Please contact our office to confirm the equivalent 2010 Standard
Plan sheets to be used.

CORROSION

Corrosion tests for past projects in the general vicinity of this project have indicated the
potential for corrosion. For example, corrosion testing of geotechnical samples for the
San Francisquito Creek Bridge project (04-235621, located at Hwy-101, PM 0.0, in East
Palo Alto) indicated the following:

Chloride Sulfate
pH
ppm ppm
5.14 778 6517

Since the area for this project is so large it is recommended that concrete for each
foundation comply with the special provisions governing Corrosion Control for Portland
Cement Concrete. Corrosion data for the San Francisquito Creek project is attached to
this memo for review.
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CONSTRUCTION CONSIDERATIONS

The field conditions for each planned sign are most likely comprised of variable
thicknesses of engineered fill, which are underlain by native alluvium soils. As discussed
earlier in the Groundwater section of this memo, it is likely that groundwater will be
encountered during CIDH excavation. Due to these relatively high groundwater
elevations, the concrete for the CIDH foundations will need to be placed using a wet
placement method. The contractor can also opt to dewater the CIDH foundation prior to
the placement of concrete. Temporary casing may be needed to prevent caving of the
CIDH prior to the placement of concrete.

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; MMomenzadeh, TJPokrywka, SRajendra, JStayton, ALee

JMoore/jm
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Beach deposits (Holocene) —Loose clastic deposits composed of sand—to

cobble-size fragments in the bay tidal zone. Moderately well-sorted by
wave action. Near Little Coyote Point, deposits are composed mostly
of oyster shell fragments: west of Coyote Point deposits are composed
mostly of rock debris derived from artificial fill ( af)

Bay mud (Holocene) —Water-saturated estuarine mud. predominantly gray.

green and blue clay and silty clay underlying marshlands and tidal
mud flats of San Francisco Bay. Pescadero. and Pacifica. The upper
surface is covered with cordgrass ( Spartina sp.) and pickleweed
(Salicornia sp.). The mud also contains a few lenses of well-sorted,
fine sand and silt, a few shelly layers (oysters). and peat. The mud
interfingers with and grades into fine-grained deposits at the distal
edge of Holocene fans. and was deposited during the post-Wisconsin
rise in sealevel. about 12 ka to present (Imbrie and others, 1984).
Mud varies in thickness from zero, at landward edge. to as much as 40
m near north County line

Basin deposits (Holocene) —Very fine silty clay to clay deposits occupying

flat-floored basins at the distal edge of alluvial fans adjacent to the bay
mud (Qhbm). Also contains unconsolidated, locally organic, plastic
silt and silty clay deposited in very flat valley floors

Floodplain deposits (Holocene) —Medium to dark gray. dense. sandy to

silty clay. Lenses of coarser material (silt, sand, and pebbles) may be
locally present. Flood plain deposits usually occur between levee
deposits ( @hl) and basin deposits ( Qhb)

Natural levee deposits (Holocene) —Loose. moderately to well-sorted

sandy or clayey silt grading to sandy or silty clay. These deposits are
porous and permeable and provide conduits for transport of ground
water. Levee deposits border stream channels. usually both banks, and
slope away to flatter floodplains and basins. Abandoned levee
systems, no longer bordering stream channels, have also been mapped

Alluvial fan and fluvial deposits (Holocene) —Alluvial fan deposits are

brown or tan, mediwm dense to dense, gravely sand or sandy gravel
that generally grades upward to sandy or silty clay. Near the distal
fan edges, the fluvial deposits are typically brown, never reddish.
medium dense sand that fines upward to sandy or silty clay
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2la ® i == fy = 60,000 psi
g[8 2 ENCLOSURE | ! %‘BTEETST:EEL NOTES:
1" CONDUIT 2 :o é ! 1. 4ll steel shall be galvanized ofter fabrication.
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POLE FOUNT ADAPTER MSTI o }ﬂn::r:ﬂ et faguiey L 22
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| ! NOTES:
DETAIL A ] | 1. At
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AROUND CABLE ENTRANCE h 1
—
POLE MOUNT ADAPTER
FRONT VIEW
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AS RECUIRED PER PLAN LL. o CSTRANRELIEFR E
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ST o ST T FPREITE s T TR T A YAl ey 358 Moy 1, 2008
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Contractor for Engineer's opproval —=/ | k. Yoral 4 GENERAL NOTES:
| Camers 7" Bolt circle . . . FICAT
w2 R¥% xe"x8 Design @ AASHTD Stondord specificotions for structural supperts for
| | Camerg highway signs, lumingires and troffic signals dated 2001.
) | mounting plote
| | LOADING n
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(B | quare 1 _STRI 8
Structural Steel: fy = 48,000 psi tapered steel tube
= s U / Cﬁ.MERA MOUNTING PLATE fy = 16:000 psi unless otherwise noted
- i . Anchor bolts = A307T w
E: | Reinforced Concrete : f'c = 3600 psi
=5 | fy = 60,000 psi =]
og | =
2le | =
e|B i o =)
3o | £” Sguare : NOTES: -
B g. 1
§ L | 1. The Contractor shall verify controlling field dimansions before =
afe i ordering or fabricoting any material. o
§§ | 2. Al steel shall be galvanized after fabrication. -
E‘E I Bolt hole = 3. During pole erection, the post sholl be roked os necessory with -
Hle | pla + 4" —=f the use of leveling nuts to provide o plumb pole axis. >
2|® - mBeR, Typicel ]' \
3 =
\ [ m
14-3" Max for \ Hondhole \ ) s
sloped finished | / \ =7 —Detall N ,, N ~~— Base plate ]
groge——1 | _ g?ﬁl;::‘e 1 -~ Morrar pad, SR ipE== ak
1 x“'ﬂ-a.._\ Dlofe\— | ~ 2:;."':0: Bt BASE PLATE (=]
== — {2 Min >
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~—Conduit, see electricol conduit

Anchor bolts
+otal 4,

| see TABLE 2"clr
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#4 Spiral @ 6"

e

€ Pole = § CIOH Pile foundation
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Fole Data
Pole
Extension Min OD
Type Thickness
TOP
| cCTv 5 W
| cCTvV 10 3%
CCTV 15 3%

Camera~_ |
N

Meunting detqils To be
supmitted by Centractar
for Enginesr's approval —

o

S

20 |

Topered stesl pole,
See TABLE ———

Existing ftruss

rLl

9. L Rapn
‘ hiws 1 fyB‘“

~ 4" Dia nole for ¥i"
HS cop screws

SECTION K-k

7" Bolt circle

~Lamerg
5 mounting
plote

2" ¢ Hole— — R=l" Typ

— siors Je' x VW

B a2 x 8" x 8"

PLATE

=—-—§ Exist post

Handnole
A% Bl — - ¥,"-10NC-2" HS Cop screws

/ / Caulk around base plate after
erection for rain tight jaint

Exist upper chord plate
—— Exist upper collar

— Furnish shims 0.012" tnick
and 0.036" thick. Shim
shall be fabricated brass shim
stock or galvanized steel

SHIM DETAIL

tor 4 .
i Exist upper chord plate

Exist 2" Dio hole,
chase edge of hole

— spim @s reguired to plumb pole.
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GEMERAL NOTES: =

SPECIFICATIONS €

Design i AASHTO Stendard specificarions for strucTural supparts for pighwey 3

signs, lumingires ang traffic signais datea 2001. s

LOLDING [ o
wina Loadings : 100 mph

uNiT STRESSES »

S+ructural Steel: fy = 46,000 psl topered steel Tube 1

fy = 36,000 psiunless otherwise noted ~

.

*

NOTES:

1. The Contractor shall verify controlling field dimensions before

ordering or fabricating any marerial.
2. All steel shall be galvonized after fobrication.

3. Bolt nhole locations may vary at tne discretion of the Engineer.
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<Rudy_C_Lopez@dot.ca.gov> To <Tung_Nguyen@dot.ca.gov>

01/26/2011 12:32 PM cc
bee
Subject Corrosion Test Summary Report - Soil, EA: 04-235620, P ID 0400000678 (Corr. #s
CR110034 & CR110035)
History: & This message has been forwarded.

Division of Engineering Services

Materials Engineering and Testing Services

Corrosion And Structural Concrete Field Investigation Branch
Report Date: 1/26/2011

Reported By: Lopez, Rudy

TEST SUMMARY REPORT - Soil/Water

Bridge Name: SAN FRANCISQUITO CREEK
Bridge Number: 35-0013

EA No.: 04-235621

EFIS No.: 0400000678

Dist/Co/Rte/PM or KP: 04 / SM /101 /0.0

SIC Number Sample

Sample Location Minimum Resistivity pH  Chloride Sulfate Content’

Sample Depth

(TL101) Type (ohm-cm) Content’ (ppm) (ppm)
SAN FRANCISQUITO 16.5-20 FEET / BORE

C708227 CREEK SOIL R-10-001,B2 978 T2 163 781
SAN FRANCISQUITO 20-25 FEET / BORE

C708248 CREEK SOIL R-10-002, B2 394 5.14 778 6517

This site is corrosive (see note below for MSE wall backfill).
Controlling corrosion parameters are as follows:
e 5.14 pH

e 778 ppm Chloride
e 6517 ppm Sulfate
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