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May 22, 2015

Scott Kirkish P.E.
Design Engineer, Branch II-D
Central Region-Project Development Division

Dear Mr. Kirkish,

We received your request for the Scotts Valley Water District to supply recycled
bulk water to the Caltrans project to widen shoulders along northbound Highway 17
south of Sugarloaf Road and southbound Highway 17 south of Glenwood Cutoff.

Currently, Scotts Valley Water District can produce up to 1 MGD of Title 22
unrestricted use quality water that is approved by the Regional Water Quality
Control Board Division of Drinking Water for use for construction purposes. We are
able to supply the 90,000 gallons of water that are required for construction
activities on Highway 17.

There are currently four recycled water 4” wharf hydrants at different locations in
Scotts Valley. Recycled bulk water to be used outside of the city limits is billed ata
flat rate of $8.51 per 1,000 gallons, which is in effect until 12/14/15 and subject to
annual renewal. In addition to the charge for water use, the District requires the
following:

e A deposit of $1,000 for a recycled bulk meter

e Arecycled bulk water permit (application attached)

e Contractor attendance at a training for distribution of recycled water

e Purple recycled water stickers (provided by the District) to be affixed to all

bulk water tanks and containers, visible at water supply outlets

Please let me know if you have any additional questions.

Sincerely,

IS Mot

David McNair

2 Civic Center Drive ¢ Scotts Valley, CA 95066 + 831.438.2363
contact@svwd.org *« www.svwd.org




STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

INFORMATIONAL HANDOUT
05-SCr-17-8.2- 10.1
HIGHWAY 17 SHOULDER WIDEING
AND GUARDRAIL UPGRADES
05-0T9801 (05-0002-0244)

May1, 2014

INDEX

Aerially Deposited Lead Concentration Data
and Sample Location Maps

Department of Transportation
Construction Department
1150 Laurel Lane

San Luis Obispo, CA 93403



Lake
Elsman

Loch Lomond
Reservoir

PROJECT _
LIMITS .

BEN

LOMOND

Henry Cowell

Redwoods
State Park
'%/,0/]

SCOTTS

& S
X, VALLEY

Henry Cowell

' Redwoods
\ ' State Park
e L
: “\ ‘Pasiéiiempo
-’ | Golf:
Y University Course,
Y of |
Y California |
| Santa \ .
Cruz \ Dominican
v ] Hospital
: . SANTA @ P~ Sogue D
i ! \ S
: ¢/ cRUz/” g < o
' . \ =)
NS ORFS-
s B GEOCON
N s \ CONSULTANTS, INC
<, N .
S £ \g
: 3160 GOLD VALLEY DR-SUITE 800-RANCHO CORDOVA,CA 95742
PHONE 916.852.9118-FAX 916.852.9132
Route 17 Shoulder Widening
Santa Cruz County,
0 1 2 California VICINITY MAP
Scale n Mites GEOCON Proj. No. S9800-02-08
Task Order No. 8 January 2014 Figure 1




LEGEND:
&% Boring Location

‘v

9 N
i g o Y R B . .
™~ . GLENWOOD - CUTOFF

6671 BRISA STREET, LIVERMORE, CA 94550; PHONE 925 371-5900 - FAX 925 371-5915

SR17 ADL Survey

Glenwood Cutoff,
Santa Cruz, SITE PLAN

California

GEOCON Proj. No. S9800-02-08 December 2013 Figure 2a

SITE1213




@ GEOCON

6671 BRISA STREET, LIVERMORE, CA 94550; PHONE 925 371-5900 - FAX 925 371-5915

SR17 ADL Survey

Sugarloaf Road,
Santa Cruz, SITE PLAN

California

GEOCON Proj. No. S9800-02-08 December 2013 Figure 2b

SITE1213




TABLE 1
Boring Coordinates
SR-17 Shoulder Widening
Santa Cruz County, California

Boring Northing Easting Latitude Longitude
GCo1 1,861,988.468 6,131,173.952 37.099201 -121.976117
GCO02 1,862,050.596 6,131,142.247 37.099370 -121.976229
GCO03 1,862,145.926 6,131,079.230 37.099630 -121.976450
SL1 1,860,140.824 6,130,729.152 37.094108 -121.977542
SL2 1,860,222.943 6,130,794.384 37.094336 -121.977323
SL3 1,860,316.244 6,130,860.683 37.094596 -121.977100

Coordinates shown in feet, NAD 83, Zone 3
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TABLE 2
Summary of Lead and pH Results
SR-17 Shoulder Widening
Santa Cruz County, California

Sample Total WET DI-WET TCLP
Depth Lead Lead Lead Lead
Sample ID (feet) (mg/kg) (mg/l) (mg/l) (mg/l) pH
GCO01-0 0to 0.5 210 3.5 --- -—- -—-
GCO01-1 1t01.5 84 2.5 --- --- ---
GCO01-2 2t02.5 9.6 --- --- --- -
GCO01-3 3t03.5 18 --- --- --- ---
GCO01-4 4t04.5 7.4 --- --- --- -
GCO01-5 5t05.5 8.8 --- - --- ---
GCO01-6 6t06.5 4.3 --- --- --- -
GCO01-7 7t075 7.4 --- - --- ---
GC02-0 0to0.5 50 3.3 --- --- ---
GC02-1 1t0l1.5 85 4.8 --- -—- -—-
GC02-2 2t02.5 62 11 --- --- ---
GCO02-3 3to3.5 18 --- --- --- -
GC02-4 41045 20 --- - --- ---
GCO02-5 5t05.5 21 --- --- --- -
GC02-6 6t06.5 57 3.3 --- --- ---
GCO03-0 0to 0.5 8.0 --- --- --- ---
GC03-1 1t0l1.5 68 2.7 --- -—- -—-
GC03-2 21025 5.1 --- --- --- ---
GCO03-3 3to3.5 42 --- --- --- -
GCO03-4 4t04.5 260 28 2.5 0.55 6.6
GC03-5 5t055 62 5.1 <1.0 -—- -—-
GC03-6 610 6.5 7.9 --- --- --- ---
GCO03-7 7t0o7.5 14 --- --- --- -
SL1-0 0t0 0.5 260 26 1.1 0.69 6.6
SL1-1 1tol1l5 10
SL1-2 2t025 55
SL1-3 3t035 6.8
SL1-4 41045 9.6
SL1-5 5t05.5 55
SL1-6 6106.5 4.4
SL1-7 7t075 4.5
SL2-0 0t0 0.5 360/520* 76 18 3.1 7.6
SL2-1 1tol1l5 190 7.4 1.1 1.7 6.6
SL2-2 2t025 13
SL2-3 3t035 39
SL2-4 41045 7.5
SL2-5 5t05.5 4.4
SL2-6 6106.5 7.6
SL2-7 7t075 16

S9800-02-08 Tables.xIsx Page 1 of 2 January 2014



TABLE 2

Summary of Lead and pH Results
SR-17 Shoulder Widening
Santa Cruz County, California

Sample Total WET DI-WET TCLP
Depth Lead Lead Lead Lead
Sample ID (feet) (mg/kg) (mg/l) (mg/l) (mg/l) pH
SL3-0 0to 0.5 110 26 1.1 0.84 5.6
SL3-1 1tol5 130 2.8
SL3-2 2t02.5 60 <1.0
SL3-3 3t03.5 100 2.2
SL3-4 4t04.5 9.3
SL3-5 5t05.5 50 1.1
SL3-6 61t06.5 4.0
SL3-7 7t07.5 6.1
RB-1 <0.0050 mg/l
Hazardous Waste Criteria
TTLC (mg/kg) 1,000 - i
STLC (mg/l) - 5.0 .
TCLP (mg/l) - - 5.0 -
Notes:

mg/kg = Milligrams per kilogram
mg/l = Milligrams per liter
WET = Wiaste Extraction Test using citric acid as the extraction fluid

TTLC = Total Threshold Limit Concentration
STLC = Soluble Threshold Limit Concentration

DI-WET = soluble lead using deionized water as the extraction fluid

TCLP = Soluble Threshold Limit Concentration
* Denotes initial/re-analysis results. Sample was re-extracted and re-analyzed for confirmation.

S9800-02-08 Tables.xlsx

Page 2 of 2

January 2014



TABLE 3
Summary of CAM 17 Metals Results
SR-17 Shoulder Widening
Santa Cruz County, California
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1D Depth (ft) < < Jos} s} o o o o = = = P %] & [ > N
GCO01-6 6t06.5 <2.0 2.9 55 <1.0 <1.0 15 6.0 11 4.3 <0.10 <1.0 22 <1.0 <1.0 <1.0 42 30
GC02-0 0to0.5 <2.0 17 53 <1.0 <1.0 16 34 17 50 <0.10 2.3 16 <1.0 <1.0 <1.0 19 79
GCO03-3 3t03.5 <2.0 75 19 <1.0 <1.0 6.8 1.7 6.5 42 <0.10 <1.0 12 <1.0 <1.0 <1.0 20 26
<1.0
SL1-0 0to 0.5 <2.0 9.2 51 <1.0 <1.0 11 35 21 260 <0.10 16 10 <1.0 <1.0 <1.0 21 85
SL2-2 2t02.5 <2.0 44 78 <1.0 <1.0 16 75 13 13 <0.10 15 22 <1.0 <1.0 <1.0 14 41
SL3-7 7t07.5 <2.0 6.8 52 <1.0 <1.0 19 5.6 16 6.1 <0.10 1.7 17 <1.0 <1.0 <1.0 14 46
ESLs
Residential Land Use 20 0.39 750 4.0 12 1,000 23 230 80 6.7 40 150 10 20 0.78 200 600
Commercial/Industrial Land Use 40 1.6 1,500 8.0 12 2,500 80 230 320 10 40 150 10 40 10 200 600
Construction Worker Exposure 120 10 61,000 180 110 460,000* 49 12,000 320 27 1,500 6,100 1,500 1,500 3.1 1,500 93,000
Hazardous Waste Criteria
TTLC (mg/kg) 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000
STLC (mg/l) 15 5.0 100 0.75 1.0 5.0 80 25 5.0 0.2 350 20 1.0 5.0 7.0 24 250
TCLP (mg/l) 5.0 100 - 1.0 6.0 - - 5.0 0.2 1.0 5.0
Notes:
Results are shown in milligrams per kilogram (mg/kg).
Values listed for chromium are for Chromium |11, as there is no standard for total chromium.
< = Analyte was not detected above the laboratory reporting limit.
ESLs = Environmental Screening Levels, Tables A and K-3, SFRWQCB, Revised December 2013.
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
TCLP = toxicity characteristic leaching procedure
S9800-02-08 Tables.xlsx lofl January 2014



STATE OF CALIFORNIA

EDMUND G. BROWN. JR.. Governor

DEPARTMENT OF INDUSTRIAL RELATIONS

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

2424 Arden Way, Suite 125

Sacramento, California 95825
doshM&Tsac@dir.ca.gov

June 3, 2015

State of California Dept. of Transportation
50 Higuera St
San Luis Obispo, CA 93401

Attention: Scott Kirkish, P.E.

Telephone  (916) 574-2540
FAX (916) 574-2542

Subject:  Project: 15079 — Route 17 Culvert Replacement, Santa Cruz County
Classification: Potentially Gassy With Special Conditions
Number Attached: 1 (A)

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

When the contractor who will be performing the work is selected, please advise them to notify this office to
schedule the mandated Pre-Job Conference with the Division prior to commencing any activity associated with
boring of the tunnel. A Pre-Job Request Form is enclosed.

Should you have another bore under construction that is not required to have an Underground Classification
(i.e.: less than 30 inches in diameter), please contact the Mining and Tunneling Unit prior to any employee

entry of such a space.

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

Senior Engin er

enc: Classification
Pre-Job Request Form

ce:  scott_kirkish@dot.ca.gov
ballard@dir.ca.gov



State of California
Department of Industrial Relations

DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
MINING AND TUNNELING UNIT

Underground Classification

15079A087CT STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION
of 1150 LAUREL LANE, SUITE 175; SAN LUIS OBISPO, CA 93401
at ROUTE 17 CULVERT REPLACEMENT
has been classified as ##% pOTENTIALLY GASSY WITH SPECIAL CONDITIONS ***

as required by the California Labor Code § 7955.

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

***SPECIAL CONDITIONS***

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

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

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

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

The 30-inch-diameter 255-foot-long tunnel bore beneath Route 17
located approximately 240 feet southeast of the intersection of
Route 17 & Glenwood Cutoff in Santa Cruz, Santa Cruz County

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

June 3, 2015

Douglasﬁe\rson, Senior Engineer




State of California

Diviion of Occupatond! Safty & Heat REQUEST FOR PRE-JOB (TUNNEL)

ATTACH COPY OF CLASSIFICATION AND DIESEL PERMIT

Company Name:

Phone FAX:

DATE FAXED:

PLEASE NOTE: THE BORING CONTRACTOR SHOULD SCHEDULE THE PREJOB AS FAR IN ADVANCE AS
POSSIBLE - AT LEAST 3-4 DAYS IN ADVANCE. THE DIVISION REQUIRES THE JOB TO BE SET UP WHEN
THE FIELD ENGINEER ARRIVES FOR THE PREJOB. THIS MEANS THAT THE BORE PIT HAS BEEN DUG
AND PROPERLY GUARDED, THE CRANE IS IN PLACE AND READY TO LIFT, THE BORING MACHINE IS IN
THE PIT AND READY TO GO, AND THE CREW IS READY TO BEGIN BORING THE TUNNEL. IF THERE IS A
DELAY IN SETTING UP THE JOB, THE BORING CONTRACTOR SHOULD CONTACT THE DIVISION
IMMEDIATELY.

PRE-JOB REQUEST DATE & TIME:

ON-SITE SUPERVISOR & CELL NO.:

CLASSIFICATION #: DIESEL PERMIT #:
BORE DIAMETER AND LENGTH:
(Diameter) ‘ (Length)
IS BORE ENTRY ANTICIPATED? YES NO
(Circie One)

You MUST contact the Division if entry is planned, REGARDLESS of the bore diameter.
MANNER OF EXCAVATION:

JOB-SITE LOCATION AND DIRECTIONS:

GENERAL CONTRACTOR:

SUBMITTED BY:

REVIEWED BY: DATE:

(O Mining & Tunneling Unit, District 1 [l Mining & Tunneling Unit, District 2 [0 Mining & Tunneling Unit, District 3
2424 Arden Way, Suite 125 6150 Van Nuys Bivd., Suite 310 464 West Fourth Street, Suite 354
Sacramento, California 95825-2400 Van Nuys, California 91401-3333 San Bernardino, California 92401-1442

(916) 574-2540; FAX: (916) 574-2542 (818) 901-5420; FAX: (818) 901-5579 (909) 383-6782; FAX: (909) 388-7132




To:

Attn:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flexyour power!

Be energy efficient!

GARY JOE Date: April 16, 2014

Branch Chief

Division of Engineering Services, Structure Design File:  05-SCr-17-8.55

Office of Bridge Design — Central, Branch 17 0500020244 (EA 05-0T9801)
Sugarloaf Road Soil Nail Wall

Rene Coria Br. No. 36E-0040

Project Engineer

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Foundation Report for Sugarloaf Road Soil Nail Wall
Scope of Work

A Foundation Report (FR) is provided for the Sugarloaf Road Soil Nail Wall per your request
dated October 24, 2013.

Work performed for this report includes a literature search, field mapping, a subsurface
investigation performed in December 2013, and geotechnical analyses.

Project Description

State Route 17 in the project area is a rural four-lane divided conventional highway that crosses
the Santa Cruz Mountains. It connects the cities of Santa Cruz and San Jose. The route serves
regional and interregional traffic, including motorists who commute daily to job centers in the
Silicon Valley. The roadway in the project area includes sharp curves and steep grades. The
roadway cross section consists of 0-foot to 2-foot inside shoulders, 11-foot to 12-foot lanes, and
outside shoulders varying in width from less than one foot to over 8 feet. Concrete median
barrier separates northbound and southbound traffic throughout the project area.

It is proposed to widen the northbound roadway in the project area to include a 5-foot inside
shoulder, two 12-foot lanes, and an 8 to 10-foot outside shoulder. A soil nail retaining wall with
sculpted shotcrete facing and an integral concrete barrier is proposed along the edge of the
outside shoulder on a segment of the northbound roadway between “A1” Stations 113+97.15 and
115+80.00 to minimize the excavation footprint.

The following datums were used to reference horizontal and vertical positions of the proposed
structure:

e Horizontal: North American Datum of 1983 (NAD83 (1991.35))

““Caltrans improves mobility across California™



Mr. Gary Joe Foundation Report
April 16, 2014 05-SCr-17-8.55
Page 2 Project ID 0500020244, EA 05-0T9801

Sugarloaf Road Soil Nail Wall
Br. No. 36E-0040

e Vertical: North American Vertical Datum of 1988 (NAVD88)

Pertinent Reports and Investigations

The following publications were used to assist in the assessment of site conditions:
1. Caltrans ARS Online (v2.3.06).

2. Caltrans Seismic Design Criteria, Version 1.7, Division of Engineering Services, April
2013.

3. Geologic Map of Santa Cruz County, California, a Digital Database, U.S. Geological
Survey Open-File Report 97-489.

4. Preliminary Evaluation of Fault Rupture Potential, Sugarloaf Road Sidehill Viaduct,
Santa Cruz County, California, Caltrans Office of Geotechnical Design — North, Branch
D, January 17, 2014.

5. Preliminary Foundation Report for Location 1 Soil Nail Wall, Caltrans Office of
Geotechnical Design — North, Branch D, June 10, 2013.

Field Investigation

A subsurface investigation consisting of two horizontal borings was conducted in December
2013 to determine in situ rock properties and conditions. The borings were advanced using mud
rotary methods with declination angles of 5 to 7 degrees. Continuous rock samples were
obtained from the borings using a core barrel apparatus retrieved via wire line. Rock cores were
visually classified in accordance with the Caltrans Soil and Rock Logging, Classification, and
Presentation Manual (June 2010).

Table 1: 2013 Subsurface Investigation Summary

: Ground . .
. Completion | Drill Rig Location Surface Bo_rlng Boring
Boring No. - . Declination Length
Date Type Station Offset Elevation ©) (ft)
(“Al” Line) (ft)
R-13-004 12/10/2013 | CS-2000 114+56 34’ Rt 1275.6 7 73.0
R-13-005 12/11/2013 | CS-2000 115+23 32’ Rt 1277.3 5 72.0

““Caltrans improves mobility across California”




Mr. Gary Joe Foundation Report
April 16, 2014 05-SCr-17-8.55
Page 3 Project ID 0500020244, EA 05-0T9801
Sugarloaf Road Soil Nail Wall

Br. No. 36E-0040

Laboratory Testing Program

Rock samples obtained during the subsurface investigation were submitted to the District 5
Materials Laboratory for corrosion potential testing.

Physical Setting

The project is located in the Santa Cruz Mountains. Terrain consists of densely vegetated, steep
sided mountains with steeply incised drainages.

The soil nail wall location lies in the Bean Creek water shed. Bean Creek drains to Zayante
Creek southwest of the project area. Zayante Creek is a tributary of the southward flowing San
Lorenzo River, which drains into Monterey Bay.

The climate in the Santa Cruz Mountains is Mediterranean with annual rainfall varying locally
between 25 inches and 60 inches or more. Most of the rain occurs during the winter months, but
summer days are often foggy and wet. Due to these climatic conditions, vegetation is abundant
with thick stands of redwood and fir in the valleys and on lower hills; and oak, pine, and
chaparral on the higher ground.

Geologic Setting and Subsurface Conditions
Regional Geology

The project is located in the Santa Cruz Mountains, in the Coast Ranges geomorphic province.
The terrain is controlled by a regional trending northwest structure of faults and folds. The Santa
Cruz Mountains are composed mostly of Cenozoic marine rocks which unconformably overly
crystalline basement composed of meta-sedimentary and granitic rock characteristic of the
Salinian Block. Paleo-marine terraces such as those preserved in Ben Lomond Mountain were
formed by transpression (compression and lateral movement) along a constraining bend in the
San Andreas Fault, which lies a few miles to the east of the project site. The Santa Cruz
Mountains continue to rise (0.5 mm/yr) as a result of the forces along the San Andreas Fault.

Site Geology

Locally, from south to north, Highway 17 crosses Eocene Butano Sandstone, lower Miocene
Basalt, Upper Miocene Santa Cruz Mudstone, and Pliocence-Upper Miocene Purisma Formation.
These formations have been folded into a northwest-southeast trending plunging syncline, the
axis of which strikes with the Purisma Formation between milepost 9.3 and milepost 9.4. The
Butano sandstone, which underlies the site of the proposed soil nail wall, is locally composed of
thick to very thick interbeds of sandy pebble conglomerate.

““Caltrans improves mobility across California”



Mr. Gary Joe Foundation Report
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Page 4 Project ID 0500020244, EA 05-0T9801
Sugarloaf Road Soil Nail Wall

Br. No. 36E-0040

Subsurface Conditions

The 2013 subsurface investigation in the project area encountered sandstone and conglomerate of
the Butano Formation, with sandstone being the predominant rock type. The consistency of the
sandstone was found to be highly variable. It was primarily described as fine and medium
grained, massive, and intensely fractured. It varied from slightly weathered to decomposed, and
from soft to hard. The conglomerate was encountered in relatively thin lenses, and consisted of
rounded and subrounded lithic clasts of variable composition ranging in diameter between /5"
and ¥2".

Groundwater

The horizontal borings conducted for the subject soil nail wall did not encounter water. However
vertical boring R-13-001, located 29 feet right of “A1” Station 117+27, encountered groundwater
45.5 feet below the ground surface, at elevation 1230.1 feet. Geotechnical boring R-13-001 was
conducted for the foundation design of the Sugarloaf Road Sidehill Viaduct, Bridge No. 36-0120.

Scour Evaluation
Scour is not an issue of concern at the project location.
Corrosion Evaluation

Representative rock samples taken during the subsurface investigation were tested for corrosion
potential. The Department considers a site corrosive to foundation elements if one or more of the
following conditions exist for the representative soil and/or water samples taken at the site:

e Chloride concentration is greater than or equal to 500 ppm
e Sulfate concentration is greater than or equal to 2000 ppm
e ThepHis5.5o0r less

Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests
for sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-
cm or less.

““Caltrans improves mobility across California”
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Sugarloaf Road Soil Nail Wall

Br. No. 36E-0040

Table 2: Corrosion Test Summary

Minimum Chloride Sulfate
Boring Length Resistivity pH Content Content
(Ohm-Cm) (ppm) (ppm)
R-13-004 13’-26° 2570 7.59 N/A N/A
R-13-004 53’-58’ 934 6.96 8 1245
R-13-005 24’27’ 3387 7.52 N/A N/A
R-13-005 37°-42’ 934 6.89 7 1798
Corrosive if: <1000 <5.5 >500 >2000

Based on corrosion test results, and because the project area is not within 1000 feet of salt or
brackish water, the site is considered non-corrosive.

Seismic Recommendations

The project site is potentially subject to strong ground motions from nearby earthquake sources.
Table 3 lists the active and potentially active faults in the project vicinity as described in
Caltran’s 2012 Fault Database. Corresponding Moment Magnitudes and distances to the
retaining wall site are also given. A fault map is included in the attachments to this report.

Table 3: Active and Potentially Active Faults

Moment Distance to
Magnl_tude Fault Type Fault from
Fault of Maximum 2 of :
. ID 3 | Project Area
Credible Fault (Kilometers)
Earthquake®
Zayante-Vergales Upper 2011 CFM 7.0 162 SS 0.1
Zayante-Vergales Lower 2011 CFM 7.0 163 SS 4.1
San Andreas Fault Zone (Santa Cruz Mtn. section) 8.0 158 SS 5.2
Sargent Fault (Northwestern section) 7.0 164 SS 5.5

A design response spectrum for the project area was estimated using Caltrans ARS Online
(v2.3.06), a web-based tool that calculates both deterministic and probabilistic acceleration
response spectra for any location in California based on criteria provided in Appendix B of

! According to Caltrans 2012 Fault Database
2 Caltrans 2012 Fault Database Identifier
¥ SS=strike-slip fault; R=reverse fault; N=normal fault

““Caltrans improves mobility across California”
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Sugarloaf Road Soil Nail Wall

Br. No. 36E-0040

Caltrans Seismic Design Criteria. The procedure used by ARS Online was developed to
calculate the minimum seismic design requirements for bridges on State highways. The method
calculates design response spectra over a range of periods. The design response spectrum is
based on the envelope of a deterministic and a probabilistic spectrum. The deterministic
spectrum is calculated as the arithmetic average of median response spectra computed using the
Chiou & Youngs and Campbell & Bozorgnia ground motion prediction equations (CY-CB
GMPE). These equations are applied to all faults in or near California considered to be active in
the last 700,000 years (late Quaternary age) and capable of producing a moment magnitude
earthquake of 6.0 or greater.

The probabilistic spectrum is obtained from the 2008 USGS Seismic Hazard Map for the 5% in
50 years probability of exceedance (or 975 year return period). The spectral values are adjusted
with a soil amplification factor based on an average of the Boore-Atkinson (2008), Campbell
Bozorgnia (2008), and Chiou-Youngs (2008) ground motion prediction models. For sites
underlain by soils having an average shear wave velocity for the upper 30 meters of soil (Vsso) of
less than 300 meters per second, the 2009 USGS Probabilistic Seismic Hazard Analysis
Interactive Deaggregation Tool is used to develop the probabilistic spectrum.

The controlling fault in the project area is the Zayante-Vergeles Upper 2011 CFM, a strike-slip
fault with a maximum magnitude of 7.0. The peak ground acceleration in the project area due to
an earthquake on the fault is estimated to be 0.79 g (gravity). The design response spectrum was
governed by the probabilistic spectrum with a soil amplification factor for a V3o of 345 meters
per second. The Vs3o value was calculated using correlation equations of SPT values with shear
wave velocities. The SPT values were obtained from the geotechnical borings conducted for the
nearby Sugarloaf Road Sidehill Viaduct, Bridge No. 36-0120.

A fault rupture evaluation of the project area was conducted in accordance with Caltrans’ policy
regarding fault rupture at bridges as described in Memo to Designers (MTD) 20-10. The policy
requires a fault rupture evaluation if a bridge is located within an Alquist-Priolo Earthquake Fault
Zone (APEFZ) or is within 1,000 feet of an un-zoned fault 15,000 years or younger in age. The
fault rupture evaluation depicts the Zayante-Vergales Upper 2011 CFM Fault crossing Route 17 at
approximately “Al1” Station 118, just north of the subject soil nail wall. The Zayante-Vergeles
fault is not classified as an APEFZ, however it is considered by Caltrans as potentially active.
Since the fault does not intersect the proposed soil nail wall there is low potential for surface
fault rupture to occur and no mitigation efforts are necessary.

Soil liquefaction occurs when loose, water-saturated soils lose shear strength in response to the
sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to
support embankments and structures. Loose sands and gravels with 35 percent fines or less that
have the potential of being saturated are susceptible to liquefaction. Generally, the younger and
looser the sediment, and the shallower the water table, the more susceptible the soil is to
liquefaction. Sediments most susceptible to liquefaction include historical and late Holocene age
river channel and flood plain deposits, and poorly compacted fills. Bedrock and dense soils,
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including well-compacted fills have a low susceptibility to liquefaction. Liquefaction is most
prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction
rarely occurs in areas with groundwater deeper than 50 feet.

Based on the prevalence of soft rock at shallow depths, the potential for liquefaction in the
project area is considered to be low.

Geotechnical Analysis and Design

The design of the soil nail wall was accomplished using GoldNail, computer software developed
by Golder Associates of Redmond, Washington. GoldNail is a slip-surface, limiting-equilibrium,
slope-stability model that satisfies overall limiting equilibrium (translational and rotational) of
individual free bodies defined by circular slip surfaces. This design approach is in accordance
with the recommendations of Federal Highway Administration (FHWA) Geotechnical
Engineering Circular No. 7, Soil Nail Walls, Publication No. FHWAO-IF-03-017. The search for
the critical slip surface (the failure surface having the lowest factor of safety) was limited to a
distance behind the soil nail wall equal to two times the design height of the wall. This
methodology was recommended for the analysis of “infinite” slopes in a previous version of the
FHWA manual to keep the soil nail lengths reasonable.

The Allowable Stress Design (ASD) method was used for the design of the proposed soil nail
wall. Factors of safety used to evaluate internal stability were as recommended in the FHWA
manual for Group | and Group VII load combinations. Factors of safety utilized for global
(external) stability were based on Caltrans practice. A Group | global factor of safety of 1.35 and
a Group VII global factor of safety of 1.01 were specified for design.

Group | Loading Factors of Safety

Nail Head Strenath= 1.5

Nail Tendon Tensile Strenath = 1.8

Ground-Grout Pullout Resistance = 2.0
Minimum Global Soil Factor of Safety = 1.35

Group VII Loading Factors of Safety

Nail Head Strenath = 1.1
Nail Tendon Tensile Strenath= 1.35
Ground-Grout Pullout Resistance = 1.5
Minimum Global Soil Factor of Safety = 1.01

The following design parameters were used:

e The maximum contributory area of the soil nail assembly (S, X Sp) < 25 ft* where,
Sy is the vertical spacing of the nails; S,,Max =5 ft
Sh is the horizontal spacing of the nails; Sp,Max =5 ft

e Declination angle (0) of soil nails from horizontal = 15°
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e The top nail profile line was assumed to be parallel to original ground (OG) at the top of
the wall, 2 feet below the top of cut. The bottom nail profile line was designed 2 feet
above the bottom of wall. The bottom of the wall was assumed to be 2 feet below the
roadway finished grade. Intermediate rows of soil nails were evenly spaced between the
top and bottom rows.

Strength parameters for the in situ rock were back calculated from analyses of the global stability
of the existing slopes. Ultimate nail pullout resistance was calculated using ultimate grout to
ground bond strengths recommended in the FHWA manual for weathered shale and dense silty
sands. The design strength and nail pullout characteristics of the rock in the nailing zone were
assumed as follows:

Unit Weight = 125 pcf
Cohesion = 400 psf
Friction Angle = 36°
Design Nail Pullout Resistance = 3000 Ib/ft

A horizontal seismic coefficient, k,, of 0.26 was used in the global stability analysis for Group
VIl load combinations. This value is one-half the design acceleration coefficient at the center of
gravity, An, for a peak ground acceleration of 0.79 g. The FHWA manual recommends a value
between 0.5An, and 0.67An.

The design of the wall facing system is the responsibility of the Office of Bridge Design in
conjunction with the District Landscape Architect, using the design nail head tensile force (To)
calculated by Geotechnical Design.

To = 18Kips
Soil Nail Lengths

Design cross sections along the retaining wall layout line were provided to this Office by Central
Region Project Development, Office of Design Il, Branch D. Required soils nail lengths were
calculated at 5-foot intervals along the length of the wall. Minimum soil nail lengths and bar
sizes are provided in Attachment 4 of this report. Soil nail bar sizes were determined assuming
Grade 75 steel conforming to ASTM Designation A 615/A 615M. If specific bar sizes are
unavailable in the designated steel grade, other steel grades may be used with adjusted bar sizes.
However, all of the soil nails on the project should be manufactured of the same grade steel.

Once the Elevation View of the soil nail retaining wall is finalized, a schedule of soil nail lengths
and bar sizes should be developed. Nail lengths and bar sizes should be generalized as much as
possible to simplify construction inspection and minimize the likelihood of errors. A suggested
soil nail schedule is provided in the attachments to this report.
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Soil Nail Wall Drainage

Construction of a proper drainage system is crucial to prevent the buildup of hydrostatic pore
pressure behind the retaining wall facing. We recommend the following:

e Grade the slopes above the soil nail wall to drain over the wall.

e Install PVC pipe weep holes through the wall facing mid-way between columns of soil
nails, approximately 6 inches above roadway finished grade.

e Place 16-inch wide prefabricated geocomposite drain strips vertically along the
excavation surface, mid-way between soil nail columns, prior to applying temporary
shotcrete facing. Geocomposite drain strips should start 2 feet below the top of the cut
and terminate approximately 2.5 feet above the bottom of the wall, at a perforated pipe
that drains directly to a PVC pipe weep hole.

Soil Nail Pullout Tests

Field verification of the ultimate pullout resistance values used in the design shall be performed
in accordance with the Standard Specifications to assure that the nail design loads can be
accommodated without excessive movement and with an acceptable factor of safety. Two
verification test soil nails shall be installed and tested for each wall zone prior to installing
production nails in that wall zone. Wall zones shall be designated as follows:

Table 4: Wall Zones

Begin End
Wall . Lower Upper . Lower Upper
Zone (“R\?\ﬁt'l’ol?ine) Elevation Elevation (“R\?\ﬁt'l’ol?ine) Elevation Elevation
(ft) (ft) (ft) (ft)
1 113+98 1273.90 1276.88 114493 1276.01 1289.39
2 114+93 1276.01 1289.39 115+88 1278.12 1281.18
3 113+98 1263.91 1268.91 114493 1267.33 1276.01
4 114493 1267.33 1276.01 115+88 1270.00 1275.00

Construction Considerations

Drilling the top rows of soils nails will probably have to be accomplished using an excavator
mounted drill rig or a drill suspended from a crane because existing slopes are very steep, and
there will not be sufficient excavation to create a bench to work from. A crane will probably be
necessary to install the soil nails.

Due to the excessive length of the soil nails for the taller sections of retaining wall, it will
probably be necessary to close both northbound lanes to traffic while placing the nails into the
drilled holes.
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Caving conditions may be encountered during drilling for soil nails due to the intensely fractured
nature of the in situ rock. Use of temporary casing may be necessary to control caving.

Variable drilling conditions will be encountered over the area of the wall due to the variable
hardness of the in situ rock. The consistency of the rock encountered in the exploratory borings
ranged from soft, soil-like to hard.

Depending on the time of year of construction and the yearly precipitation total, perched
groundwater may be encountered while excavating for the wall and drilling the soil nail holes.

Grout loss may occur during the installation of soil nails due to the intensely fractured nature of
the rock.

Additional Information

Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
information originating from Geotechnical Services. Items listed to be included in the
Information Handout will be provided in Acrobat (.pdf) format to the Addressee of this report via
electronic mail.

Data and information attached with the project plans are:

A. Log of Test Borings (Sugarloaf Road Soil Nail Wall, Bridge No. 36E-TBD).

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

A. Foundation Report for Sugarloaf Road Soil Nail Wall dated April 16, 2014.

Data and information available for inspection at the District Office:

A. Core Samples.
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Closure

The recommendations contained in this report are based on specific project information that has
been provided by Central Region Project Development in their bridge submittal package and by
Structure Design in the Foundation Report request. If any conceptual changes are made during
final project design, the Office of Geotechnical Design — North, Branch D should review those
changes to determine if the recommendations contained in this report are still applicable. Any
questions regarding the recommendations contained herein should be directed to the attention of
Dan Appelbaum, (805) 549-3745, or Mike Finegan, (805) 549-3194, at the Office of
Geotechnical Design — North, Branch D.

Supervised by,

D.L. Appelbaum

C 50001

Ded 2. Coprb— odleA T

DANIEL L. APPELBAUM, PE MICHAEL S. FINEGAN, PE, Chief
Transportation Engineer Geotechnical Design - North
Geotechnical Design — North Branch D

Branch D

-5 Reza Mahallati / GDN Records (E-copy)
Steve Wyatt — Design Engineer (E-copy)
GeoDOG - Digital Archive of Geotechnical Data (E-copy)
Doug Hessing — Project Manager (E-copy)
Structure Construction R.E. Pending File (email RE pending_file@dot.ca.gov)
Eric Karlson — District Materials Engineer (E-copy)
Craig Whitten — DES Office Engineer, Office of PS&E (E-copy)
Job File / Branch D Records
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Geologic Map

Sugarloaf Road Soil Nail Wall
05-SCr-17-8.55
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GEOLOGIC UNITS
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Soil Nail Lengths
Sugarloaf Road Soil Nail Wall
05-SCr-17-8.55
05-0T9801, Project ID # 0500020244

Bottom Top
of of
Wall Wall Design Nail
Station Row Elevation Elevation Height #Rows Lengths BarSize
("RW1" Line) No. (ft) (ft) (ft) (ft) (#)
114+00.5 38 1264.01 1270.65 6.64 2 8 6
114+05.5 37 1264.21 1274.00 9.79 3 8 6
114+10.5 36 1264.41 1276.88 12.47 3 9 6
114+15.5 35 1264.61 1277.37 12.76 3 9 6
114+20.5 34 1264.81 1277.87 13.06 3 9 6
114+25.5 33 1265.01 1279.08 14.07 3 10 6
114+30.5 32 1265.24 1280.31 15.07 4 11 6
114+35.5 31 1265.40 1283.85 18.45 4 15 7
114+40.5 30 1265.59 1288.16 22.57 5 24 9
114+45.5 29 1265.76  1288.37 22.61 5 21 9
114+50.5 28 1265.92 1288.44 22.52 5 23 9
114+55.5 27 1266.08 1288.52 22.44 5 25 10
114+60.5 26 1266.24 1288.59 22.35 5 26 10
114+65.5 25 1266.40 1288.67 22.27 5 26 10
114+70.5 24 1266.57 1288.35 21.78 5 25 10
114+75.5 23 1266.73 1287.85 21.12 5 23 10
114+80.5 22 1266.90 1288.29 21.39 5 24 10
114+85.5 21  1267.07 1288.82 21.75 5 24 10
114+90.5 20 1267.24 1289.20 21.96 5 25 9
114+95.5 19 1267.41 1289.58 22.17 5 25 10
115+00.5 18 1267.58 1289.95 22.37 5 26 10
115+05.5 17 1267.75 1290.33 22.58 5 25 10
115+10.5 16 1267.92 1290.71 22.79 5 25 10
115+15.5 15 1268.10 1291.09 22.99 5 24 10
115+20.5 14 1268.27 1291.47 23.20 5 23 10
115+25.5 13 1268.44 1290.28 21.84 5 21 9
115+30.5 12 1268.58 1291.31 22.73 5 21 9
115+35.5 11  1268.71 1291.72 23.01 5 20 9
115+40.5 10 1268.84 1291.06 22.22 5 19 9
115+45.5 9 1268.97 129041 21.44 5 16 8
115+50.5 8 1269.10 1290.41 21.31 5 15 8
115+55.5 7 1269.23  1290.52 21.29 5 15 7
115+60.5 6 1269.36 1290.64 21.28 5 15 7
115+65.5 5 1269.48 1290.75 21.27 5 15 6
115+70.5 4  1269.61 1290.87 21.26 5 15 6
115+75.5 3 1269.74 1290.76 21.02 5 15 6
115+80.5 2 1269.86 1286.33 16.47 4 12 6
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Soil Nail Lengths
Sugarloaf Road Soil Nail Wall
05-SCr-17-8.55
05-0T9801, Project ID # 0500020244

Bottom Top
of of
Wall Wall Design Nail
Station Row Elevation Elevation Height #Rows Lengths BarSize
("RW1" Line) No. (ft) (ft) (ft) (ft) (#)
115+85.5 1 1269.95 1281.18 11.23 3 8 6
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To:

Attn:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flexyour power!

Be energy efficient!

GARY JOE Date: June 11, 2014

Branch Chief

Division of Engineering Services, Structure Design File:  05-SCr-17-8.59

Office of Bridge Design — Central, Branch 17 0500020244 (EA 05-0T9801)
Sugarloaf Road Sidehill Viaduct

Rene Coria Br. No. 36-0120

Project Engineer

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Revised Foundation Report for Sugarloaf Road Sidehill Viaduct
Scope of Work

A revised Foundation Report (FR) is provided for the Sugarloaf Road Sidehill Viaduct per your
revised request dated June 6, 2014. The revision is necessitated by changes to pile cut-off
elevations, submitted by Structure Design. This report supersedes the FR dated April 16, 2014.

Work performed for this report included a literature search, field mapping, a subsurface
investigation performed in November and December 2013, and geotechnical analyses.

Project Description

State Route 17 in the project area is a rural four-lane divided conventional highway that crosses
the Santa Cruz Mountains. It connects the cities of Santa Cruz and San Jose. The route serves
regional and interregional traffic, including motorists who commute daily to job centers in the
Silicon Valley. The roadway in the project area includes sharp curves and steep grades. The
roadway cross section consists of 0-foot to 2-foot inside shoulders, 11-foot to 12-foot lanes, and
outside shoulders varying in width from less than one foot to over 8 feet. Concrete median
barrier separates northbound and southbound traffic throughout the project area.

It is proposed to widen the northbound roadway in the project area to include a 5-foot inside
shoulder, two 12-foot lanes, and an 8 to 10-foot outside shoulder. Construction of an
approximately 9.5-foot wide sidehill viaduct is proposed along a segment of the northbound
roadway between “Al” Stations 116+40.25 and 118+51.75 to facilitate shoulder widening while
minimizing the excavation footprint of the construction.

The following datums were used to reference horizontal and vertical positions of the proposed
structure:
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e Horizontal: North American Datum of 1983 (NAD83 (1991.35))
e Vertical: North American Vertical Datum of 1988 (NAVD88)

Pertinent Reports and Investigations
The following publications were used to assist in the assessment of site conditions:
1. Caltrans ARS Online (v2.3.06).

2. Caltrans Seismic Design Criteria, Version 1.7, Division of Engineering Services, April
2013.

3. Geologic Map of Santa Cruz County, California, a Digital Database, U.S. Geological
Survey Open-File Report 97-489.

4. Evaluation of Fault Rupture Potential, Sugarloaf Road Sidehill Viaduct, Santa Cruz
County, California, Caltrans Office of Geotechnical Design — North, Branch D, June 11,
2014,

5. Preliminary Foundation Report for Location 1 Fill, Caltrans Office of Geotechnical
Design — North, Branch D, June 21, 2013.

Field Investigation

Three geotechnical borings were performed to support foundation design recommendations for
the proposed viaduct. The maximum depth of investigation was approximately 70 feet. The
borings were advanced using mud rotary methods. Continuous soil and rock samples were
obtained from the borings using a core barrel apparatus retrieved via wire line. Subsurface
materials were visually classified in accordance with the Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (June 2010). Standard penetration tests (SPT), ASTM
test method 1586, were performed at approximately 5-foot depth intervals to estimate in-place
density of the native soil. Empirical correlations of soil strength parameters with SPT blow
counts were used to estimate strength parameters of in-situ cohesionless soils.
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Table 1: 2013 Subsurface Investigation Summary
: Ground .
. Completion Drill Rig Hammer H?m.mer Location Surface Boring
Boring No. Efficiency - : Depth
Date Type Type (%) Station Offset Elevation ()
° (“Al” Line) (ft)
R-13-001 | 11/19/2013 | CS-2000 | Automatic 86 117+27 29'Rt. | 1275.7 70.0
R-13-006 | 12/11/2013 | CS-2000 | Automatic 86 116+40 18’Rt. | 12734 50.0
R-13-007 | 12/12/2013 | CS-2000 | Automatic 86 118+73 33'Rt. | 1277.7 415

Laboratory Testing Program

Soil and rock samples obtained during the subsurface investigation were submitted to
Headquarters Transportation Laboratory for particle size analysis, determination of Atterberg
limits, and corrosion potential testing.

Physical Setting

The project is located in the Santa Cruz Mountains. Terrain consists of densely vegetated, steep
sided mountains with steeply incised drainages.

The viaduct location lies in the West Branch Soquel Creek water shed. West Branch Soquel
Creek drains to Soquel Creek southeast of the project area. The southward flowing Soquel Creek
drains into Monterey Bay.

The climate in the Santa Cruz Mountains is Mediterranean with annual rainfall varying locally
between 25 inches and 60 inches or more. Most of the rain occurs during the winter months, but
summer days are often foggy and wet. Due to these climatic conditions, vegetation is abundant
with thick stands of redwood and fir in the valleys and on lower hills; and oak, pine, and
chaparral on the higher ground.

Geologic Setting and Subsurface Conditions
Regional Geology

The project is located in the Santa Cruz Mountains, in the Coast Ranges geomorphic province.
The terrain is controlled by a regional trending northwest structure of faults and folds. The Santa
Cruz Mountains are composed mostly of Cenozoic marine rocks which unconformably overly
crystalline basement composed of meta-sedimentary and granitic rock characteristic of the
Salinian Block. Paleo-marine terraces such as those preserved in Ben Lomond Mountain were

““Caltrans improves mobility across California™




Mr. Gary Joe Revised Foundation Report
June 11, 2014 05-SCr-17-8.59
Page 4 Project ID 0500020244, EA 05-0T9801
Sugarloaf Road Sidehill Viaduct

Br. No. 36-0120

formed by transpression (compression and lateral movement) along a constraining bend in the
San Andreas Fault, which lies a few miles to the east of the project site. The Santa Cruz
Mountains continue to rise (0.5 mm/yr) as a result of the forces along the San Andreas Fault.

Site Geology

Locally, from south to north, Highway 17 crosses Eocene Butano Sandstone, lower Miocene
Basalt, Upper Miocene Santa Cruz Mudstone, and Pliocence-Upper Miocene Purisma Formation.
These formations have been folded into a northwest-southeast trending plunging syncline, the
axis of which strikes with the Purisma Formation between milepost 9.3 and milepost 9.4. The
site of the proposed viaduct is underlain by Butano Sandstone and the lower Miocene Basalt.
The Butano Sandstone is locally composed of thick to very thick interbeds of sandy pebble
conglomerate. The Basalt unit consists of spheroidal-weathering pillow basalt flows.

Subsurface Conditions

Boring R-13-006 encountered approximately 9 feet of medium dense sandy silt with gravel
underlain by about 17 feet of intensely weathered, soft, fine-grained sandstone and claystone. At
a depth of approximately 26 feet the boring encountered granite. The granite was described as
medium grained, fresh to slightly weathered, from hard to soft, and intensely sheared.

Borings R-13-001 and R-13-007 encountered approximately 6 feet to 13.5 feet of very loose to
medium dense silty sand with gravel underlain by poorly indurated sandstone. The sandstone
was described as fine-grained, massive, intensely weathered, and soft to moderately hard.

Groundwater

Boring R-13-001, located 29 feet right of “Al” Station 117+27, encountered groundwater 45.5
feet below the ground surface. That depth corresponds to an elevation of 1230.2 feet.

Scour Evaluation
Scour is not an issue of concern at the project location.
Corrosion Evaluation

Representative rock samples taken during the subsurface investigation were tested for corrosion
potential. The Department considers a site corrosive to foundation elements if one or more of the
following conditions exist for the representative soil and/or water samples taken at the site:

e Chloride concentration is greater than or equal to 500 ppm
e Sulfate concentration is greater than or equal to 2000 ppm
e ThepHis5.5o0r less
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Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests
for sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-
cm or less.

Table 2: Corrosion Test Summary

Minimum Chloride Sulfate
Boring Depth Resistivity pH Content Content
(Ohm-Cm) (ppm) (ppm)
R-13-001 8’-10’ 1515 4.32 14 167
R-13-001 30°-32’ 2838 4.25 9 183
R-13-001 60’-62’ 1930 8.48 N/A N/A
Corrosive if: <1000 <55 >500 >2000

Based on corrosion test results, the site is considered to be corrosive to foundation elements. The
controlling corrosion parameter is a pH of less than 5.5.

Seismic Recommendations

The project site is potentially subject to strong ground motions from nearby earthquake sources.
Table 3 lists the active and potentially active faults in the project vicinity as described in
Caltran’s 2012 Fault Database. Corresponding Moment Magnitudes and distances to the
sidehill viaduct site are also given. A fault map is included in the attachments to this report.

Table 3: Active and Potentially Active Faults

Moment Distance to
Magnl_tude Fault Type Fault from
Fault of Maximum 2 of :
. ID 3 | Project Area
Credible Fault (kilometers)“
Earthquake®
Zayante-Vergales Upper 2011 CFM 7.0 162 SS 0
Zayante-Vergales Lower 2011 CFM 7.0 163 SS 4.2
San Andreas Fault Zone (Santa Cruz Mtn. section) 8.0 158 SS 5.0
Sargent Fault (Northwestern section) 7.0 164 SS 5.3

! According to Caltrans 2012 Fault Database

2 Caltrans 2012 Fault Database Identifier

® SS=strike-slip fault; R=reverse fault; N=normal fault
*Perpendicular distance to fault or fictitious extension of fault
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A design response spectrum for the project area was estimated using Caltrans ARS Online
(v2.3.06), a web-based tool that calculates both deterministic and probabilistic acceleration
response spectra for any location in California based on criteria provided in Appendix B of
Caltrans Seismic Design Criteria. The procedure used by ARS Online was developed to
calculate the minimum seismic design requirements for bridges on State highways. The method
calculates design response spectra over a range of periods. The design response spectrum is
based on the envelope of a deterministic and a probabilistic spectrum. The deterministic
spectrum is calculated as the arithmetic average of median response spectra computed using the
Chiou & Youngs and Campbell & Bozorgnia ground motion prediction equations (CY-CB
GMPE). These equations are applied to all faults in or near California considered to be active in
the last 700,000 years (late Quaternary age) and capable of producing a moment magnitude
earthquake of 6.0 or greater.

The probabilistic spectrum is obtained from the 2008 USGS Seismic Hazard Map for the 5% in
50 years probability of exceedance (or 975-year return period). The spectral values are adjusted
with a soil amplification factor based on an average of the Boore-Atkinson (2008), Campbell
Bozorgnia (2008), and Chiou-Youngs (2008) ground motion prediction models. For sites
underlain by soils having an average shear wave velocity for the upper 30 meters of soil (Vs3o) of
less than 300 meters per second, the 2009 USGS Probabilistic Seismic Hazard Analysis
Interactive Deaggregation Tool is used to develop the probabilistic spectrum.

The controlling fault in the project area is the Zayante-Vergeles Upper 2011 CFM, a strike-slip
fault with a maximum magnitude of 7.0. A design response spectrum is provided in the
attachments to this report. The design response spectrum was governed by the probabilistic
spectrum with a soil amplification factor for a Vs3p of 345 meters per second. The Vs3o value
was calculated using correlation equations of SPT values with shear wave velocities.

A fault rupture evaluation of the project area was conducted in accordance with Caltrans’ policy
regarding fault rupture at bridges as described in Memo to Designers (MTD) 20-10. The policy
requires a fault rupture evaluation if a bridge is located within an Alquist-Priolo Earthquake Fault
Zone (APEFZ) or is within 1,000 feet of an un-zoned fault 15,000 years or younger in age. The
fault rupture evaluation depicts the Zayante-Vergales Upper 2011 CFM Fault crossing Route 17
near the northerly end of the proposed viaduct. The Zayante-Vergeles fault is not classified as an
APEFZ, however it is considered by Caltrans as potentially active. The Evaluation of Fault
Rupture Potential, Sugarloaf Road Sidehill Viaduct, Santa Cruz County, California, dated June
11, 2014, recommends designing the viaduct to accommodate 1.4 inches of offset, perpendicular
to the structure.

Soil liquefaction occurs when loose, water-saturated soils lose shear strength in response to the
sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to
support embankments and structures. Loose sands and gravels with 35 percent fines or less that
have the potential of being saturated are susceptible to liquefaction. Generally, the younger and
looser the sediment, and the shallower the water table, the more susceptible the soil is to
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liquefaction. Sediments most susceptible to liquefaction include historical and late Holocene age
river channel and flood plain deposits, and poorly compacted fills. Bedrock and dense soils,
including well-compacted fills have a low susceptibility to liquefaction. Liquefaction is most
prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction
rarely occurs in areas with groundwater deeper than 50 feet.

Based on the prevalence of soft rock at shallow depths, the potential for liquefaction in the
project area is considered to be low.

Foundation Recommendations

Construction of a sidehill viaduct is recommended to facilitate widening the outside shoulder of
the northbound roadway between “Al” Stations 116+40.25 and 118+51.75. The viaduct is
proposed to be founded on single column bents with 30-inch diameter CIDH (Cast-In-Drilled-
Hole) concrete piles. Abutments are to be supported on pile caps founded on single 30-inch
diameter CIDH concrete piles. Pile settlements of less than 1 inch are expected.

Structure axial demands on the CIDH concrete piles were determined by Structure Design and
presented to Geotechnical Design in Foundation Design Data Tables. Pile axial resistances were
calculated using the methods presented in Federal Highway Administration (FHWA)
Geotechnical Engineering Circular No. 10, Drilled Shafts: Construction Procedures and LRFD
Design Methods, Publication No. FHWA-NHI-10-016. Piles were assumed to obtain their axial
resistance solely from skin friction. Resistance factors applied to calculated nominal
geotechnical resistances were in accordance with the recommendations of the FHWA
publication. Those factors are more conservative than what Caltrans recommends, but were used
because geotechnical borings were not conducted at the location of every structure support.
Recommended pile tip elevations are provided in following tables.

Table 4: Abutment Foundations Design Recommendations

LRFD Service-I Limit | LRFD Service-l o o o o
Cut-off | state Load per Support | Limit State Total : Design Tip | Specified Tip
Support | _. g p pp . Nominal . X
. Pile Type | Elevation (Kips) Load per Pile : Elevations Elevation
Location p : Resistance
(ft) (Compression) (Kips) (ft) (ft)
Total Permanent (kips) P
" 1241.0 (a)
Abut. 1 [30”CIDH | 1266.25 180 100 180 360 1259.6 (c) 1241.0
" 1245.0 (a)
Abut. 8 307 CIDH | 1270.25 180 100 180 360 1262.6 (c) 1245.0
Notes:

1) Design tip elevations are controlled by: (a) Compression, and (c) Settlement
2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, or
tolerable settlement.
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Table 5: Bent Foundation Design Recommendations
Required Factored Nominal Resistance
Service-I Total (Kips) .
- .y Design R
Pile Limit State | Permissible Strenath Limit Extreme Limit Cut-qff Tip Specmeq Tip
Support Load Support 9 Elevation - Elevation
Type Elevations
Per Support | Settlement c - C - (ft) ft (ft)
(Kips) (inches) omp. | Tension omp. | Tension (ft)
(9=0.55) | (9=0.40) | (¢=1.0) | (¢=1.0)
1224.5 (a-1)
30” 1252.5 (a-11)
Bent 2 CIDH 240 1 350 0 120 0 1264.5 12555 (c) 1224.5
TBD (d)
1222.5 (a-1)
30" 1253.5 (a-11)
Bent 3 CIDH 250 1 380 0 130 0 1265.5 1256.5 (c) 1222.5
TBD (d)
1223.0 (a-1)
30" 1254.0 (a-11)
Bent 4 CIDH 250 1 380 0 130 0 1266.0 1257.0 (c) 1223.0
TBD (d)
1223.5 (a-1)
30" 1254.5 (a-11)
Bent 5 CIDH 250 1 380 0 130 0 1266.5 12575 (c) 1223.5
TBD (d)
1224.0 (a-1)
30” 1255.0 (a-11)
Bent 6 CIDH 250 1 380 0 130 0 1267.0 1258.0 (c) 1224.0
TBD (d)
1227.5 (a-1)
30” 1256.5 (a-11)
Bent 7 CIDH 240 1 350 0 120 0 1267.5 12585 (c) 1227.5
TBD (d)
Notes:

1) Design tip elevations are controlled by: (a-1) Compression (Strength Limit), (a-11) Compression
(Extreme Event), (c) Settlement, and (d) Lateral Load.
2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, or
tolerable settlement.
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Table 6: Pile Data Table

Nominal Resistance (kips) Cut-off Design Tip Specified Tip Nominal
Location Pile Type . . Elevation Elevation Elevation Driving
30” 1241.0(a)
Abut. 1 CIDH 360 0 1266.25 1259.6 (c) 1241.0 N/A
30 1224.5 (a)
Bent 2 CIDH 640 0 1264.5 1255.5 (c) 1224.5 N/A
TBD (d)
30 1222.5 (a)
Bent 3 CIDH 690 0 1265.5 1256.5 (c) 1222.5 N/A
TBD (d)
30 1223.0 (a)
Bent 4 CIDH 690 0 1266.0 1257.0 (c) 1223.0 N/A
TBD (d)
30 1223.5 (a)
Bent 5 CIDH 690 0 1266.5 1257.5 (c) 1223.5 N/A
TBD (d)
30 1224.0 (a)
Bent 6 CIDH 690 0 1267.0 1258.0 (c) 1224.0 N/A
TBD (d)
30 1227.5 (a)
Bent 7 CIDH 640 0 1267.5 1258.5 (c) 1227.5 N/A
TBD (d)
30” 1245.0 (a)
Abut. 8 CIDH 360 0 1270.25 1262.6 (c) 1245.0 N/A
Notes:

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement.
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement, and

(d) Lateral Load.
3) The specified tip elevation shall not be raised.
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The following table lists recommended soil parameters for an LPILE analysis of the lateral

capacity of the piles:

Table 7: Recommended Soil Parameters for LPILE

Depth Effective p-y - . .
Station Limits Interval Soil Tvoe Unit Modulus Fﬂgtﬁn Cohismn E;rcé}[:)nr
(“Al” Line) | Below FG yp Weight k g c
(ft) (b/in®3) | (bjin~g) | (degrees) | (Ib/in"2) 1 eq
0-15 Sand (Reese) 0.0637 25 35 N/A N/A
15-30 | Stiff Clay (w/o Water) | 0.0723 N/A N/A 521 | 0.004
116+40t0 L17+15 54 35 sand (Reese) 0.0694 225 40 N/A N/A
35-50+ Sand (Reese) 0.0333 125 40 N/A N/A
0-10 Sand (Reese) 0.0637 25 35 N/A N/A
10-35 Sand (Reese) 0.0666 90 38 N/A N/A
117+15t0 118+52 155 5 sand (Reese) 0.0304 60 38 N/A N/A
50+ Sand (Reese) 0.0333 125 41 N/A N/A

Construction Considerations

Variable drilling conditions should be expected. Subsurface materials varied from very loose dry
silty sand to hard igneous rock. The contractor will need to employ drilling equipment and
tooling capable of penetrating soft to hard sedimentary and igneous rock. The loose density and
dry condition of the upper portions of the embankment fill material may require casing the top
portions of the CIDH pile holes to prevent caving. Considering the likely origin of the
embankment fill, boulder sized sandstone blocks may be encountered in the fill. Drilling through
the sandstone boulders may be problematic because the surrounding loose soil may not provide
sufficient resistance to prevent movement of the boulders.

Specified pile tip elevations are below the measured groundwater elevation. Groundwater
measurements were conducted during a prolonged period of below-average precipitation.
Therefore, it is very likely that groundwater will be encountered at the time of construction when
drilling the holes for the CIDH piles. It may be necessary to pour the concrete for the CIDH piles
using “wet” construction methods. The appropriate specification language should be included in
the contract special provisions to address the possibility of having to construct the piles in wet
holes.

Stability of temporary construction slopes is the responsibility of the contractor. The contractor
will need to provide working plans and calculations documenting that he can safely construct the
proposed improvements. He will need to consider the effects of construction loads on slope
stability.
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Because both lanes of the traveled way will be needed to convey traffic during the peak traffic
hours, the contractor will not be allowed to grade the roadway to provide access for drilling. The
contractor will need to inspect the proposed roadway cross-sections and furnish drilling
equipment with sufficient reach to access the drilling locations from the existing roadway.

Additional Information

Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
information originating from Geotechnical Services. Items listed to be included in the
Information Handout will be provided in Acrobat (.pdf) format to the Addressee of this report via
electronic mail.

Data and information attached with the project plans are:

A. Log of Test Borings (Sugarloaf Road Sidehill Viaduct, Bridge No. 36-0120).

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

A. Revised Foundation Report for Sugarloaf Road Sidehill Viaduct dated June 11, 2014.

Data and information available for inspection at the District Office:

A. Core Samples.
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Closure

The recommendations contained in this report are based on specific project information that has
been provided by Central Region Project Development in their bridge submittal package and by
Structure Design in the Foundation Report request. If any conceptual changes are made during
final project design, the Office of Geotechnical Design — North, Branch D should review those
changes to determine if the recommendations contained in this report are still applicable. Any
questions regarding the recommendations contained herein should be directed to the attention of
Dan Appelbaum, (805) 549-3745, or Mike Finegan, (805) 549-3194, at the Office of
Geotechnical Design — North, Branch D.

Supervised by,

D.L. Appelbaum
C 50001

D awd oL, Qﬂ;&\h/-a W/@VM

DANIEL L. APPELBAUM, PE MICHAEL S. FINEGAN, PE, Chief
Transportation Engineer Geotechnical Design - North
Geotechnical Design — North Branch D

Branch D

c: Reza Mabhallati / GDN Records (E-copy)
Steve Wyatt — Design Engineer (E-copy)
GeoDOG - Digital Archive of Geotechnical Data (E-copy)
Doug Hessing — Project Manager (E-copy)
Structure Construction R.E. Pending File (email RE pending file@dot.ca.gov)
Eric Karlson — District Materials Engineer (E-copy)
Craig Whitten — DES Office Engineer, Office of PS&E (E-copy)
Job File / Branch D Records
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Geologic Map

Sugarloaf Road Sidehill Viaduct
05-SCr-17-8.59
EA 05-0T9801

GEOLOGIC UNITS

Tp Purisima Formation (Pliocene and upper Miocene)

Tsc Santa Cruz Mudstone (upper Miocene)

Ths Basalt (lower Miocene)

Tblc Conglomerate - Butano Sandstone (Eocene)
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Brabb, E. E., Graham, S. E. , Wentworth, C., Knifong, D., Graymer, R., and Blissenbach, J., 1997, Geologic Map of Santa Cruz County, California: A digital database: U.S. Geological Survey Open-File Report 97-489. ATTACHMENT 2
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Sugarloaf Rd Sidehill Viaduct

Bridge No. 36-TBD SDC Controlling Procedure :‘ Probabilistic
Period (s) SDC )
Acceleration Response Spectrum
0.010 0.793
0.030 1.043 2.0
0.050 1.184 18 |
0.075 1.310 16 1 r\ —SDC
0.100 1.407 2]
0.120 1.483 S 14 / \\
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0.200 1.716 o 7 N\
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0.400 1.635 & o6 \\
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) e ——
0.750 1.449 0.4 1
1.000 1.292 0.2
1.500 0.945 00— o - - |
2.000 0.729 0.0 1.0 2.0 3.0 4.0
3.000 0.488 .
4.000 0.353 Period (s)
5.000 0.283
Deterministic Procedure Data
Fault Zayante-Vergeles Upper 2011 CFM Rrup 0.05 km
Fault ID 162 Rip 0.00 km
Style SS Ry 0.06 km
Mmax 7 Vs3o 345 m/s
Dip 60 deg Zig N/A m
Z10oR 0 km Zy5 N/A km

Notes
ARS curve was modified for Near Fault Directivity Effect (SDC Section 6.1.2.1)
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Foundation Report
Sugarloaf Rd Sidehill Viaduct
05-SCr-17-8.59
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Evaluation of Fault Rupture Potential, Sugarloaf
Road Sidehill Viaduct, Bridge No. 36-TBD, Santa

Cruz County, California.
(12 Pages)
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From:

State of California

DEPARTMENT OF TRANSPORTATION California Transportation Agency
Memorandum Flex your power!

Be energy efficient!
MR.TOM OSTROM Date: June 11, 2014

Supervising Bridge Engineer
Office of Earthquake Engineering

Attention: Mark Yashinsky File: SCr-017-8.5
' 05-0T980-1
Project: 0500020244

MICHAEL JURASIUS MICHAEL S. FINEGAN, PE, Chief
Engineering Geologist Geotechnical Design - North
Department of Transportation Branch D

Division of Engineering Services
Geotechnical Services

J.
JURASIUS

No.2567 ]
CERTIFIED
25 5 ' %—A

Subject: Evaluation of Fault Rupture Potential, Sugarloaf Road Sidehill Viaduct, Bridge No.

TBD, Sarta Cruz County, California:
SUMMARY

The Zayante-Vergeles fault zone is a 54 mile (84 km) long right-lateral/oblique reverse-slip fault
striking northwest through the Santa Cruz mountains. The northern segment of the Zayante fault
crosses State Route 17 at the location of a proposed viaduct just south of Sugarloaf Road near
PM 8.5. The Zayante fault is not classified as an Alquist-Priolo Earthquake Fault Zone, and is
considered Quaternary active in the proposed project area (Bryant, 2000; USGS 2010). While the
northern Zayante fault may not be Holocene-active at the bridge site, this evaluation of surface
rupture potential was conducted because:
e Caltrans ARS and UCERF models consider the fault rupture plane to extend north
through the proposed bridge site. :
The fault lies within the proposed viaduct footprint,
The fault is mapped as Holocene/Latest Pleistocene-active to the south of the project site,
Several researchers have investigated the northern Zayante fault, and found evidence
permissive of, but not conclusive of, Holocene activity and present-day seismicity (Clark,
1981, Hall et al., 1974, Gallardo et al., 2004, Nolan, personal communication).

The deterministic fault rupture offset is about 3 feet. The probabilistic method estimates 1.4
inches of offset. If the proposed viaduct cannot tolerate 3 feet of offset, we request the Office
of Earthquake Engineering approve the probabilistic value of 0.04 meters (1.4 inches)
offset for design purposes. The probabilistic method incorporates the low slip rate on the
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Zayante fault. It is our opinion that the deterministic fault offset value may be overly
conservative for this site, due to the
e lack of conclusive evidence of Holocene offset in the northern Zayante fault,
e the designation of Quaternary-active by the USGS (2010), and
e the uncertainty of the connection of the Zayante fault with the San Andreas fault to the
south.

INTRODUCTION

Caltrans policies regarding fault rupture at bridges are described in Memo to Designers (MTD)
20-10 (2013). Caltrans requires a fault rupture evaluation if a bridge is 1) located within an
Alquist-Priolo Earthquake Fault Zone (APEFZ) or 2) within 1,000 feet of an un-zoned fault
15,000 years or younger in age.

A fault rupture study of the Zayante-Vergeles fault was conducted because it crosses the
footprint of the proposed viaduct (Figure 1) and is shown to have possible Late Pleistocene or
Holocene offset approximately 7 miles south of SR-17 (Coppersmith, 1979). The purpose of this
investigation is to:

o Verify evidence for the existence of the fault within project boundaries,

o Evaluate evidence for Holocene offset on the northern segment of the Zayante fault, and

o Assess potential displacement at the location of the proposed viaduct.

LITERATURE, AIR PHOTO, AND FIELD REVIEW
The following is a summary of the most relevant findings to the northern Zayante fault.

Griggs (1973) postulated that sympathetic movement may have occurred on the Zayante during
the 1906 San Francisco earthquake. Evidence for this historic movement, however, was
ambiguous.

Clark and Rietman (1976) examined regional structure of the Zayante-Vergeles fault system
using Bouguer gravity field anomalies (correlative to contrasting subsurface rock density) from
an array of gravimeters at 287 stations across the Santa Cruz Mountains. The resulting Bouguer
gravity map supported stratigraphic correlations found in the field and in exploratory wells on
both sides of the fault. Data showed the structural continuity between the southern Vergeles fault
and the Zayante fault.

Coppersmith (1979) found possible Holocene-age offset on the southern end of the Zayante fault
at two locations approximately 7 miles south of Highway 17, in the vicinity of Aptos Creek
(Figure 2). A road cut exposure along Fern Flat Road exposed offset of a paleosol (soil)
overlying the Pliocence Purisma formation at one location. The age of the paleosol was inferred
from structural development of the soil. Coppersmith also found offset in one of six fault
trenches excavated through segments of the Zayante fault in a small linear depression referred to
as the Bean Hill site. The offset soil layers at Bean Hill, were similarly inferred to be Holocene-
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age by poorly developed soil structure. Coppersmith (1979) calculated a slip rate of 0.1 mm/yr
minimum and 1.3mm/yr maximum.

Jeffrey Nolan (Nolan Associates) suggested that the Zayante fault may be connected to the San
Andreas via the Corralitos fault complex north of Watsonville rather than to the Vergeles fault,
as concluded by Coppersmith (1979). The Corralitos fault complex showed evidence for
Holocene displacement approximately 17 miles south of the project site, while trench studies
near Watsonville showed no evidence that the Vergeles Fault was active in the past 100,000
years (Nolan, personal communication, 2013)

Gallardo, et al. (2004) studied a sequence of 150 small (M=0.8 to 4) earthquakes which began in
December 1998, east of Ben Lomond and approximately 4 miles west-southwest of the proposed
viaduct on SR-17. The study concluded that epicenters occurred south of the main branch of the
Zayante fault along a segment of fault previously thought to be inactive. Focal mechanisms
indicated primarily thrust with minor components of lateral slip. Gallardo states the following
regarding its interpreted connection to the Vergegles segment in Watsonville:

“The ZF is often mapped as being connected to the Vergeles fault further south,
which branches to the west off the SAF. However, this association has been
questioned. Hall and others (cited in Clark, 1981) first suggested that the ZF is
connected to the SAF through the Corralitos fault complex (CFC) north of
Watsonville revealed no offset of 100 ka to recent sediments indicating that this
section of the fault may be inactive (G. Nolan, Nolan Associates, pers. Comm..,
1999).”

Topographic Maps and Aerial Photos

Topographic maps and historical aerial photos were used to examine geomorphic expression of
the mapped main trace of the Zayante fault and possible splays (Figure 3) near Highway 17, PM
8.5. The geomorphology is largely obscured by dense forest canopy. No exposures of the fault or
fresh scarps along the lineament were found in 1:2400 scale aerial photos or on the 7.5” USGS
Laurel, Felton, and Loma Prieta Quadrangles.

Site Visit

Four site visits were conducted between September and December 2013. No evidence for
surface rupture was observed along Sugarloaf Road or along Tucker Drive cut slopes further
down-canyon. The main fault trace, which is exposed in the cut slope along the southbound side
of SR-17, exposes Eocene-aged Butano sandstone-conglomerate sheared at a low angle over
intensely weathered igneous rock, which is mapped as Lower Miocene-aged basalt by Brabb et
al, (1989). The shear zone observed between the two contrasting rock types is approximately one
to two inches thick. The adjacent Tertiary-aged Santa Cruz mudstone to the immediate north also
appears to preserve low angle shearing, though it is less evident because of the homogeneity and
intensely fractured nature of the material (Figure 4).
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Geotechnical borings were conducted in December 2013. A boring advanced on the southern
edge of the viaduct, within the limits of the fault headwall, encountered slickensided shear
surfaces within the (age) Butano sandstone unit from the surface to 25 feet deep, and intensely
sheared granodiorite below 25 feet. Slickensides in the silty portion of the Butano sandstone lay
near-vertical.

Literature Review and Site Visit — Conclusions

Field evidence for Holocene surface rupture on the northern Zayante fault near the proposed
bridge is lacking. The evidence for Holocene surface rupture on the northern Zayante fault
remains inconclusive in the area of the project, because the fault traverses bedrock without
sedimentary basins and with deep forest canopy, so neither obvious fault geomorphology nor
disturbed young sediments are present along the northern Zayante fault. High-definition LiDAR
could be used to map fault expression, but a survey has not been conducted or published.

The Zayante fault is classified as an oblique reverse-dextral strike-slip fault. Coppersmith (1979)
determined that there were approximately equal components of reverse and dextral slip motion
on along the Zayante segment of the fault system approximately 7 miles south of SR-17.

The fault exposed along the cut slope across from the Sugar Loaf Rd. turnout shows structural
evidence of compression evident from lower angle shearing of Butano formation over what is

mapped by Brabb et al (1989) as basalt. This structure 1s interpreted as a flower structure. This 1s
consistent with Coppersmith’s (1979) observation of both revers and strike-slip motion on the
Zayante-Vergeles fault.

CALCULATIONS OF EXPECTED OFFSET

Potential fault offset was calculated using a spreadsheet developed by the Division of Research
and Innovation based on methods presented in Petersen, et al. (2011), and Abrahamson (2008).
For low-slip faults, a Gutenberg-Richter Magnitude-Frequency distribution is used. Input
parameters included:

e Slip rate of 0.1 mm/year (Dawson and Weldon, 2012)

¢ Site-to-source distance of 0 m (Brabb, 1989; field observation for this report)

e b-value of 0.8 (USGS, 2008)

e Mmax of 7.0 (USGS, 2010)

Both a deterministic fault displacement analysis and a probabilistic fault displacement analysis
were performed. The results of the offset calculations for deterministic and probabilistic methods
are summarized in Table 1 below. The graphs of deterministic and probabilistic displacements
are shown in Figures 4 and 5 respectively.

Although the Zayante fault exhibits a mix of strike-slip and reverse offset, this spreadsheet
returns a value for strike-slip motion only. The results could be further broken into vector
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components to quantify vertical and horizontal slip, but because of the geologic uncertainty, we
feel that further breakdown of offset calculations is not appropriate.

Table 1 Results of Offset Calculations

Mmax

Slip Rate (mm/yr)

Site-to-source-
distance (m)

Deterministic offset

Probabilistic offset

7.0!

0.1

0.0

0.96m (3.15-ft)

0.04m (0.13-ft)

1. CT fault database: htip://dap3.dot.ca.gov/shake stable/v2/technical.php
2. UCERF 3, Appendix B, Dawson and Weldon.
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Figure 4: Deterministic fault rupture displacement. The calculated deterministic fault
rupture is 0.95 m (3.12 feet).
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Figure 5: Probabilistic fault displacement. The calculated probabilistic displacement is 0.04
m (1.4 inches).
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RECOMENDATIONS

The deterministic value is calculated with the assumption that the entire fault will rupture. The
probabilistic value incorporates the very low activity of this fault, and accounts for the likelihood
that the maximum possible offset will occur on the fault. We will request that the lower
probabilistic surface rupture value of 1.4 inches, perpendicular to the bridge and within
the bridge footprint be used. In addition, we will recommend to the designers that the
potential for fault rupture be considered in type selection and design.

“Caltrans improves mobility across California”



Mr. Tom Ostrom SCr-17 Shoulder Widening

June 11, 2014 Fault Rupture Potential
Page 7 of 8 Project : 0500020244
REFERENCES

Abrahamson, N., 2008, Appendix C, Probabilistic Fault Rupture Hazard Analysis, San Francisco
PUC, General Seismic Requirements for the Design on New Facilities and Upgrade of
Existing Facilities.

Brabb, E.E., 1986, Preliminary geologic map of Santa Cruz County, California: U.S. Geological
Survey, Open-File Report OF-86-577, scale 1:62,500

Brabb, E. E., Graham, S. E., Wentworth, C., Knifong, D., Graymer, R., and Blissenbach, J.,
1997, Geologic map of Santa Cruz county, California: A digital database: U.S.
Geological Survey Open-File Report 97-489.

Bryant, W.A., compiler, 2000, Fault number 59, Zayante-Vergeles fault zone, in Quaternary fault
and fold database of the United States: U.S. Geological Survey website,
http://earthquakes.usgs.gov/hazards/qfaults.

CGS, 2002, Guidelines for evaluating hazard of surface fault rupture, CGS Note 49, 4p:
http://www.conservation.ca.gov/cgs/information/publications/cgs_notes/note_49/Docu-
ments/note_49.pdf

Caltrans, 2013, Memo to Designers 20-10, Fault Rupture:
http://www.dot.ca.gov/hg/esc/geotech/geo_support/geo_instrumentation/fault rupture/mt
d 20 _10.pdf

Clark, J.C., 1981, Stratigraphy, paleontology, and geology of the central Santa Cruz Mountains,
California Coast Ranges, U.S. Geological Survey Prof. Paper 1168.

Coppersmith, K.J., 1979, Activity assessment of the Zayante-Vergeles fault, Central San
Andreas fault system, California: Santa Cruz, University of California at Santa Cruz,
Ph.D. dissertation.

Dawson, T., and Weldon, R., 2012, UCERF3 Appendix B: Geologic Slip Rate Data and
Geologic Deformation Model (July 9, 2012 draft):
http://wgcep.org/sites/wgcep.org/files/AppendixB_GeologicDeformationModel 2012070
9.pdf

Dibblee, T.W., Brabb, E.E., and Clark, J.C., 1978, Preliminary geologic map of the Laurel
quadrangle, Santa Cruz and Santa Clara Counties, California, U.S. Geological Survey
Open File Report, OF-78-84.

Gallardo, V.A., Begnaud, M.L., Williams, J., McNally, K.C., Stakes, D.S., and Simila, G.W.,
2004, Analysis of the December 1998 Santa Cruz Mountains, California, Earthquake
Sequence, Bulletin of the Seismological Society of America, vol.94, no. 5, pp 1890-1901.

Griggs, G. B., 1973, Earthquake activity between Monterey and Half Moon Bay, California:
California Geology, California Div. Mines and Geology, vol. 26, no. 5, p. 103-110.

McLaughlin, R.J., Clark, J.C., Brabb, E.E., Helley, E.J., and Coldns, C.J., 2002, Geologic
Maps and Structure Sections of the Southwestern Santa Clara Valley and
Southern Santa Cruz Mountains, Santa Clara and Santa Cruz Counties, California:
U.S. Geological Survey Miscellaneous Field Studies MF-2373, 8 sheets scale
1:24,000, pamphlet 13 p., and GIS data, http://pubs.usgs.gov/m{/2002/2373/

MclJunkin, R. D., 1983, Geology of the Big Basin Redwoods State Park, Santa Cruz County,
California, OFR 84-06

“Caltrans improves mobility across California”



Mr. Tom Ostrom SCr-17 Shoulder Widening
June 11, 2014 : Fault Rupture Potential
Page 8 of 8 Project : 0500020244

Petersen, M.D., Dawson, T.E., Chen, R., Cao, T., Wills, C.J., Schwartz, D.P, and Frankel, A.D.,
2011, Fault Displacement Hazard for Strike-slip Faults, Bulletin of the Seismological
Society of America, vol. 101, no. 2, p 805-825.

US Geological Survey, 2008, National Seismic Hazard Maps — Fault Parameters,
http://geohazards.usgs.gov/cfusion/hazfaults search/hf search main.cfm

US Geological Survey, 2010, Quaternary faults in Google Earth
http://earthquake.usgs.gov/hazards/qfaults/google.php

Wells, D., and Coppersmith, K., 1994, New empirical relationships among magnitude, rupture
length, rupture width, rupture area, and surface displacement: Bulletin of the
Seismological Society of America, vol. 84, No. 4, pp. 974-1002.

“Caltrans improves mobility across California”



- 2 R

T e

; ol e Of L R
(Propoded viadlictsR-1

o y

Allardo (2004)

3 o

Q%Mmi& (1979)

Figure 1: Location Map showing USGS Quaternary Faults and Folds Database. Faults are categorized by ag
Zone in red is “historic”(<150yrs) and the Zayante fault is shown in blue as Quaternary (younger than 1.6 million years).




- .,,,‘/.
% ,N/. h /
B, A
D . /
. \\.\\ g s r.nsnummF Owgmm:uw ,.,,,,..
NG ER XY
@ _ \
B e > L 4 i _ ,/
S L bl & 8 N@.V ; i
\ & nwsv
N, e
_qu_oomma <_mn_:nrr.m._ |
7!
> ._._o_n
Legend

_HU Tblc Conglomerate - Butano Sandstone (Eocene)
D Ths Basalt (lower Miocene)

D Tp Purisima Formation (Pliocene and upper Miocene)
D Tsc Santa Cruz Mudstone (Upper Miocene)

45

8.9

Carl p,

ma_% 1986 q
Dibblee, et.al., 1978
.gn_.m:u:__z o_m_.x Brabb, 1988

Yo

0.0.0226,045 ' 0009 , 0435 018
I“HIHI_S__mw

i ?on_:ma from Brabb, E. E. etal, Qmo_ou_nm_ w:2m< Dum: File:Reprot 97-489 :mwd.

B RE

m,.mc..m N ronm_ geology modified mmﬁ. w&.ac (1997), showing the main trace of the
Zayante Fault passing through the northern end of the proposed viaduct.




* 10'N

-

3z

“O0'N

I
o

36

W

-

o
MPGP ,,u, A~
. <

AN

367 40°N

1
10 km

1227 20'W
e Epicenters (NCEDC)

A MBARIVUCSC Seismic Network

o Northern California Seismic Network

122° T0W

1227 00'W

Figure 3: Micro

(M-0.8 to 4), Gallardo (2004)

-seismicity detected just south of the Zay
The red star marks the ap

]

21°50'W 1217 40'W
~~ Faulis (CGS)
CGS Active Near Fault
Zoning, for ZVT
nte fault starting in December 1998
roximate location of the proposed viaduct.




Figure 4: Exposure of Zayante Fault at SR-17/Sugar Loaf Rd, showing nearly horizontal shear plane with
the Butano sandstone sheared above the intensely weathered basalt in an interpreted “flower structure”.
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State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION
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Be energy efficient!

GARY JOE Date: June 11, 2014
Branch Chief
Division of Engineering Services, Structure Design File:  05-SCr-17-9.00

Office of Bridge Design — Central, Branch 17 0500020244 (EA 05-0T9801)
Glenwood Cutoff Sidehill Viaduct
Rene Coria Br. No. 36-0121

Project Engineer

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Revised Foundation Report for Glenwood Cutoff Sidehill Viaduct
Scope of Work

A revised Foundation Report (FR) is provided for the Glenwood Cutoff Sidehill Viaduct per your
revised request dated June 6, 2014. The revision is necessitated by changes to pile cut-off
elevations, submitted by Structure Design. This report supersedes the FR dated April 16, 2014.

Work performed for this report included a literature search, field mapping, a subsurface
investigation performed in December 2013, and geotechnical analyses.

Project Description

State Route 17 in the project area is a rural four-lane divided conventional highway that crosses
the Santa Cruz Mountains. It connects the cities of Santa Cruz and San Jose. The route serves
regional and interregional traffic, including motorists who commute daily to job centers in the
Silicon Valley. The roadway in the project area includes sharp curves and steep grades. The
roadway cross section consists of 0-foot to 2-foot inside shoulders, 11-foot to 12-foot lanes, and
outside shoulders varying in width from less than one foot to over 8 feet. Concrete median
barrier separates northbound and southbound traffic throughout the project area.

It is proposed to widen the southbound roadway in the project area to include a 5-foot inside
shoulder, two 12-foot lanes, and an 8-foot outside shoulder. Construction of an approximately
9.5-foot wide sidehill viaduct is proposed along a segment of the southbound roadway between
“Al” Stations 137+80.00 and 139+77.00 to facilitate shoulder widening while minimizing the
excavation footprint of the construction.

The following datums were used to reference horizontal and vertical positions of the proposed
structure:
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e Horizontal: North American Datum of 1983 (NAD83 (1991.35))
e Vertical: North American Vertical Datum of 1988 (NAVD88)

Pertinent Reports and Investigations
The following publications were used to assist in the assessment of site conditions:
1. Caltrans ARS Online (v2.3.06).

2. Caltrans Seismic Design Criteria, Version 1.7, Division of Engineering Services, April
2013.

3. Geologic Map of Santa Cruz County, California, a Digital Database, U.S. Geological
Survey Open-File Report 97-489.

4. Preliminary Foundation Report for Location 2 Fill, Caltrans Office of Geotechnical
Design — North, Branch D, June 21, 2013.

Field Investigation

Two geotechnical borings were performed to support foundation design recommendations for the
proposed viaduct. The maximum depth of investigation was approximately 80 feet. The borings
were advanced using mud rotary methods. Continuous soil and rock samples were obtained from
the borings using a core barrel apparatus retrieved via wire line. Subsurface materials were
visually classified in accordance with the Caltrans Soil and Rock Logging, Classification, and
Presentation Manual (June 2010). Standard penetration tests (SPT), ASTM test method 1586,
were performed at approximately 5-foot depth intervals to estimate in-place density of the native
soil. Empirical correlations of soil strength parameters with SPT blow counts were used to
estimate strength parameters of in-situ cohesionless soils.

Table 1: 2013 Subsurface Investigation Summary

Hammer Location Ground Borin
. Completion Drill Rig Hammer - Surface g
Boring No. Efficiency - : Depth
Date Type Type (%) Station Offset Elevation ()
° (“Al” Line) (ft)
RC-13-002 | 12/3/2013 CS-2000 Automatic 86 138+28 32’ Lt. | 1199.8 75.4
R-13-003 12/4/2013 CS-2000 Automatic 86 138+93 28’ Lt. | 1196.1 80.0
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Laboratory Testing Program

Soil and rock samples obtained during the subsurface investigation were submitted to
Headquarters Transportation Laboratory for particle size analysis, determination of Atterberg
limits, and corrosion potential testing.

Physical Setting

The project is located in the Santa Cruz Mountains. Terrain consists of densely vegetated, steep
sided mountains with steeply incised drainages.

The viaduct location lies in the West Branch Soquel Creek water shed. West Branch Soquel
Creek drains to Soquel Creek southeast of the project area. The southward flowing Soquel Creek
drains into Monterey Bay.

The climate in the Santa Cruz Mountains is Mediterranean with annual rainfall varying locally
between 25 inches and 60 inches or more. Most of the rain occurs during the winter months, but
summer days are often foggy and wet. Due to these climatic conditions, vegetation is abundant
with thick stands of redwood and fir in the valleys and on lower hills; and oak, pine, and
chaparral on the higher ground.

Geologic Setting and Subsurface Conditions
Regional Geology

The project is located in the Santa Cruz Mountains, in the Coast Ranges geomorphic province.
The terrain is controlled by a regional trending northwest structure of faults and folds. The Santa
Cruz Mountains are composed mostly of Cenozoic marine rocks which unconformably overly
crystalline basement composed of meta-sedimentary and granitic rock characteristic of the
Salinian Block. Paleo-marine terraces such as those preserved in Ben Lomond Mountain were
formed by transpression (compression and lateral movement) along a constraining bend in the
San Andreas Fault, which lies a few miles to the east of the project site. The Santa Cruz
Mountains continue to rise (0.5 mm/yr) as a result of the forces along the San Andreas Fault.

Site Geology

Locally, from south to north, Highway 17 crosses Eocene Butano Sandstone, lower Miocene
Basalt, Upper Miocene Santa Cruz Mudstone, and Pliocence-Upper Miocene Purisma Formation.
These formations have been folded into a northwest-southeast trending plunging syncline, the
axis of which strikes with the Purisma Formation between milepost 9.3 and milepost 9.4. The
site of the proposed viaduct is underlain by Purisma Formation. The Purisma Formation is
locally composed of fine, poorly indurated sandstone.
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Subsurface Conditions

Borings RC-13-002 and R-13-003 encountered approximately 2 feet to 9 feet of medium dense
silty sand underlain by poorly indurated sandstone. The sandstone was described as fine-grained,
massive, moderately weathered, soft to moderately hard, and moderately to intensely fractured.

Groundwater

Boring RC-13-002, located 32 feet left of “Al” Station 138+28, encountered groundwater 69.7
feet below the ground surface. That depth corresponds to an elevation of 1130.1 feet.

Scour Evaluation
Scour is not an issue of concern at the project location.
Corrosion Evaluation

Representative rock samples taken during the subsurface investigation were tested for corrosion
potential. The Department considers a site corrosive to foundation elements if one or more of the
following conditions exist for the representative soil and/or water samples taken at the site:

e Chloride concentration is greater than or equal to 500 ppm
e Sulfate concentration is greater than or equal to 2000 ppm
e ThepHis5.5o0r less

Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests
for sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-
cm or less.

Table 2: Corrosion Test Summary

Minimum Chloride Sulfate
Boring Depth Resistivity pH Content Content
(Ohm-Cm) (ppm) (ppm)
RC-13-002 26’-28’ 1383 6.37 N/A N/A
RC-13-002 58’-60’ 2431 5.63 7 27
RC-13-002 68’-70’ 2639 5.80 7 26
R-13-003 2°-4 3016 6.05 N/A N/A
R-13-003 35’-37’ 3255 6.15 N/A N/A
R-13-003 53’-55’ 3178 6.27 N/A N/A
Corrosive if: <1000 <5.5 >500 >2000
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Based on corrosion test results, and because the project area is not within 1000 feet of salt or
brackish water, the site is considered non-corrosive.

Seismic Recommendations

The project site is potentially subject to strong ground motions from nearby earthquake sources.
Table 3 lists the active and potentially active faults in the project vicinity as described in
Caltran’s 2012 Fault Database. Corresponding Moment Magnitudes and distances to the
sidehill viaduct site are also given. A fault map is included in the attachments to this report.

Table 3: Active and Potentially Active Faults

Moment Distance to
Magnl_tude Fault Type Fault from
Fault of Maximum 2 of :
. ID 3 | Project Area
Credible Fault (kilometers)“
Earthquake®
Zayante-Vergales Upper 2011 CFM 7.0 162 SS 0.4
San Andreas Fault Zone (Santa Cruz Mtn. section) 8.0 158 SS 4.6
Zayante-Vergales Lower 2011 CFM 7.0 163 SS 4.7
Sargent Fault (Northwestern section) 7.0 164 SS 4.8

A design response spectrum for the project area was estimated using Caltrans ARS Online
(v2.3.06), a web-based tool that calculates both deterministic and probabilistic acceleration
response spectra for any location in California based on criteria provided in Appendix B of
Caltrans Seismic Design Criteria. The procedure used by ARS Online was developed to
calculate the minimum seismic design requirements for bridges on State highways. The method
calculates design response spectra over a range of periods. The design response spectrum is
based on the envelope of a deterministic and a probabilistic spectrum. The deterministic
spectrum is calculated as the arithmetic average of median response spectra computed using the
Chiou & Youngs and Campbell & Bozorgnia ground motion prediction equations (CY-CB
GMPE). These equations are applied to all faults in or near California considered to be active in
the last 700,000 years (late Quaternary age) and capable of producing a moment magnitude
earthquake of 6.0 or greater.

! According to Caltrans 2012 Fault Database

2 Caltrans 2012 Fault Database Identifier

® SS=strike-slip fault; R=reverse fault; N=normal fault
*Perpendicular distance to fault or fictitious extension of fault
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The probabilistic spectrum is obtained from the 2008 USGS Seismic Hazard Map for the 5% in
50 years probability of exceedance (or 975-year return period). The spectral values are adjusted
with a soil amplification factor based on an average of the Boore-Atkinson (2008), Campbell
Bozorgnia (2008), and Chiou-Youngs (2008) ground motion prediction models. For sites
underlain by soils having an average shear wave velocity for the upper 30 meters of soil (Vs3o) of
less than 300 meters per second, the 2009 USGS Probabilistic Seismic Hazard Analysis
Interactive Deaggregation Tool is used to develop the probabilistic spectrum.

The controlling fault in the project area is the Zayante-Vergeles Upper 2011 CFM, a strike-slip
fault with a maximum magnitude of 7.0. A design response spectrum is provided in the
attachments to this report. The design response spectrum was governed by the probabilistic
spectrum with a soil amplification factor for a Vs3o of 285 meters per second. The Vs3o value
was calculated using correlation equations of SPT values with shear wave velocities.

No known active or potentially active faults project towards or cross the highway alignment
within the project limits. Therefore, there is low potential for surface fault rupture to occur, and
no mitigation measures are necessary.

Soil liquefaction occurs when loose, water-saturated soils lose shear strength in response to the
sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to
support embankments and structures. Loose sands and gravels with 35 percent fines or less that
have the potential of being saturated are susceptible to liquefaction. Generally, the younger and
looser the sediment, and the shallower the water table, the more susceptible the soil is to
liquefaction. Sediments most susceptible to liquefaction include historical and late Holocene age
river channel and flood plain deposits, and poorly compacted fills. Bedrock and dense soils,
including well-compacted fills have a low susceptibility to liquefaction. Liquefaction is most
prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction
rarely occurs in areas with groundwater deeper than 50 feet.

Based on the prevalence of soft rock at shallow depths, the potential for liquefaction in the
project area is considered to be low.

Foundation Recommendations

Construction of a sidehill viaduct is recommended to facilitate widening the outside shoulder of
the southbound roadway between “Al” Stations 137+80.00 and 139+77.00. The viaduct is
proposed to be founded on single column bents with 30-inch diameter CIDH (Cast-In-Drilled-
Hole) concrete piles. Abutments are to be supported on pile caps founded on single 30-inch
diameter CIDH concrete piles. Pile settlements of less than 1 inch are expected.

Structure axial demands on the CIDH concrete piles were determined by Structure Design and
presented to Geotechnical Design in Foundation Design Data Tables. Pile axial resistances were
calculated using the methods presented in Federal Highway Administration (FHWA)

““Caltrans improves mobility across California™
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Geotechnical Engineering Circular No. 10, Drilled Shafts: Construction Procedures and LRFD
Design Methods, Publication No. FHWA-NHI-10-016. Piles were assumed to obtain their axial
resistance solely from skin friction. Resistance factors applied to calculated nominal
geotechnical resistances were in accordance with the recommendations of the FHWA
publication. Those factors are more conservative than what Caltrans recommends, but were used
because geotechnical borings were not conducted at the location of every structure support.
Recommended pile tip elevations are provided in following tables.

Table 4: Abutment Foundations Design Recommendations

LRFD Service-I Limit | LRFD Service-l o o o o
Cut-off | state Load per Support | Limit State Total : Design Tip | Specified Tip
Support | _. g p pp : Nominal . X
. Pile Type | Elevation (Kips) Load per Pile : Elevations Elevation
Location p : Resistance
(ft) (Compression) (Kips) (ft) (ft)
Total Permanent (kips) P
" 1162.0 (a)
Abut.1 [30”CIDH | 1195.25 210 120 210 420 1185.7 (c) 1162.0
" 1152.0 (a)
Abut. 7 |30”CIDH | 1185.25 210 120 210 420 1175.7 (¢) 1152.0
Notes:

1) Design tip elevations are controlled by: (a) Compression, and (c) Settlement
2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, or
tolerable settlement.
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Table 5: Bent Foundation Design Recommendations
Required Factored Nominal Resistance
Service-I Total (Kips) .
- .y Design R
Pile Limit State | Permissible Strenath Limit Extreme Limit Cut-qff Tip Specmeq Tip
Support Load Support 9 Elevation - Elevation
Type Elevations
Per Support | Settlement c - C - (ft) ft (ft)
(Kips) (inches) omp. | Tension omp. | Tension (ft)
(9=0.55) | (9=0.40) | (¢=1.0) | (¢=1.0)
1141.0 (a-1)
30” 1177.0 (a-11)
Bent 2 CIDH 260 1 390 0 140 0 1191.0 1181.0 (c) 1141.0
TBD (d)
1140.0 (a-1)
30" 1176.0 (a-11)
Bent 3 CIDH 260 1 390 0 140 0 1190.0 1180.0 (c) 1140.0
TBD (d)
1138.5 (a-1)
30" 1174.5 (a-11)
Bent 4 CIDH 260 1 390 0 140 0 1188.5 11785 (c) 1138.5
TBD (d)
1136.5 (a-1)
30" 1172.5 (a-11)
Bent 5 CIDH 260 1 390 0 140 0 1186.5 1176.5 (c) 1136.5
TBD (d)
1135.0 (a-1)
30” 1171.0 (a-11)
Bent 6 CIDH 260 1 390 0 140 0 1185.0 1175.0.(c) 1135.0
TBD (d)
Notes:

1) Design tip elevations are controlled by: (a-1) Compression (Strength Limit), (a-11) Compression,
(Extreme Event), (c) Settlement, and (d) Lateral Load.
2) The specified tip elevation shall not be raised above the design tip elevations for tension, lateral, or
tolerable settlement.
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Table 6: Pile Data Table
Nominal Resistance (kips) Cut-off Design Tip Specified Tip Nominal
Location Pile Type . . Elevation Elevation Elevation Driving
A1 | S2 420 1195.25 P 5‘3 1162.0 N/A
30 1141.0 (a)
Bent 2 CIDH 710 1191.0 1181.0 (c) 1141.0 N/A
TBD (d)
30 1140.0 (a)
Bent 3 CIDH 710 1190.0 1180.0 (c) 1140.0 N/A
TBD (d)
30 1138.5 (a)
Bent 4 CIDH 710 1188.5 1178.5 (c) 1138.5 N/A
TBD (d)
30 1136.5 (a)
Bent 5 CIDH 710 1186.5 1176.5 (c) 1136.5 N/A
TBD (d)
30 1135.0 (a)
Bent 6 CIDH 710 1185.0 1175.0 (c) 1135.0 N/A
TBD (d)
Abut. 7 C?;(I)DH 420 1185.25 ﬂ?gg 5‘3 1152.0 N/A
Notes:

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement.
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement, and

(d) Lateral Load.
3) The specified tip elevation shall not be raised.

The following table lists recommended soil parameters for an LPILE analysis of the lateral
capacity of the piles:

Table 7: Recommended Soil Parameters for LPILE

Depth Interval Effective Unit | p-y Modulus Friction Angle
(from FG) Soil Type Weight k (degrees)
(ft) (Ib/in"3) (Ib/in"3)
0-50 Sand (Reese) 0.0666 90 35
50-65 Sand (Reese) 0.0304 60 35
65+ Sand (Reese) 0.0391 125 38
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Construction Considerations

Variable drilling conditions should be expected. Moderately hard sandstone boulders were
encountered in the loose sandy embankment fill across the highway from the subject viaduct and
are likely to be encountered at the viaduct site. The drilling contractor for a soldier pile wall
construction project on the northbound side of the highway had problems drilling through the
boulders because the surrounding loose soil did not provide sufficient resistance to prevent
movement of the boulders while drilling. Lenses of hard sandstone may also be encountered.
The contractor will need to employ drilling equipment and tooling capable of penetrating soft to
hard sedimentary rock. The loose density and dry condition of the upper portions of the
embankment fill material may require casing the top portions of the CIDH pile holes to prevent
caving.

In spite of the fact that groundwater elevations were below pile tip elevations at the time the
subsurface investigation was conducted, groundwater may be encountered at the time of
construction while drilling the holes for the CIDH piles. The subsurface investigation occurred
during a prolonged period of below-average precipitation. It may be necessary to pour the
concrete for the CIDH piles using “wet” construction methods. The appropriate specification
language should be included in the contract special provisions to address the possibility of having
to construct the piles in wet holes.

Stability of temporary construction slopes is the responsibility of the contractor. The contractor
will need to provide working plans and calculations documenting that he can safely construct the
proposed improvements. He will need to consider the effects of construction loads on slope
stability.

Because both lanes of the traveled way will be needed to convey traffic during the peak traffic
hours, the contractor will not be allowed to grade the roadway to provide access for drilling. The
contractor will need to inspect the proposed roadway cross-sections and furnish drilling
equipment with sufficient reach to access the drilling locations from the existing roadway.

Additional Information

Standard Special Provision 2-1.06B “Project Information”, discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
information originating from Geotechnical Services. Items listed to be included in the
Information Handout will be provided in Acrobat (.pdf) format to the Addressee of this report via
electronic mail.

Data and information attached with the project plans are:

A. Log of Test Borings (Glenwood Cutoff Sidehill Viaduct, Bridge No. 36-0121).
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Data and information included in the Information Handout provided to the Bidders and
Contractors are:

A. Revised Foundation Report for Glenwood Cutoff Sidehill Viaduct dated June 11,
2014.

Data and information available for inspection at the District Office:

A. Core Samples.
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Closure

The recommendations contained in this report are based on specific project information that has
been provided by Central Region Project Development in their bridge submittal package and by
Structure Design in the Foundation Report request. If any conceptual changes are made during
final project design, the Office of Geotechnical Design — North, Branch D should review those
changes to determine if the recommendations contained in this report are still applicable. Any
questions regarding the recommendations contained herein should be directed to the attention of
Dan Appelbaum, (805) 549-3745, or Mike Finegan, (805) 549-3194, at the Office of
Geotechnical Design — North, Branch D.

Supervised by,

D.L. Appelbaum
C 50001

N ok 3. C;i-)f“;,\.f--— M 9/ @Mﬂ\

DANIEL L. APPELBAUM, PE MICHAEL S. FINEGAN, PE, Chief
Transportation Engineer Geotechnical Design - North
Geotechnical Design — North Branch D

Branch D

o Reza Mahallati / GDN Records (E-copy)
Steve Wyatt — Design Engineer (E-copy)
GeoDOG - Digital Archive of Geotechnical Data (E-copy)
Doug Hessing — Project Manager (E-copy)
Structure Construction R.E. Pending File (email RE pending file@dot.ca.gov)
Eric Karlson — District Materials Engineer (E-copy)
Craig Whitten — DES Office Engineer, Office of PS&E (E-copy)
Job File / Branch D Records
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Geologic Map

Glenwood Cutoff Sidehill Viaduct
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GEOLOGIC UNITS
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Tsc Santa Cruz Mudstone (upper Miocene)
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Glenwood Cutoff Sidehill Viaduct
SDC Controlling Procedure :‘ Probabilistic

Bridge No. 36-TBD

Period (s) SDC )

—— —— Acceleration Response Spectrum
0.030 0.987 1.8
0.050 1.109 16 1 A ‘
0.075 1.217 o —SDC
0.100 1.300 14 [ B
0.120 1.372 TR / \
0.150 1.465 o ] \
0.200 1.595 2 1.0
0.250 1.626 = o8 | \\
0.300 1.651 = 7] \
0.400 1.596 g 06 —~—
0.500 1.555 @ o4 |
0.750 1.507 o o
1.000 1.382 0.2
1.500 1.038 0.0 1— | o o | | | |
2-888 g-g% 0.0 1.0 2.0 3.0 4.0 5.0
4.000 0.417 Period (s)
5.000 0.334

Deterministic Procedure Data

Fault Zayante-Vergeles Upper 2011 CFM Rrup 0.40 km

Fault ID 162 Rip 0.40 km

Style SS Ry 0.40 km

Mmax 7 Vs30 285 m/s

Dip 60 deg Zio N/A m

Z1oR 0 km Zss N/A km

Notes

ARS curve was modified for Near Fault Directivity Effect (SDC Section 6.1.2.1)

Design Response Spectrum
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To:

Attn:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flexyour power!

Be energy efficient!

STEVE WYATT Date: June 16, 2014

Senior Design Engineer

Office of Design Il, Branch D File:  05-SCr-17-8.3/9.4

Central Region Project Development 0500020244 (EA 05-0T9801)

SCr-17 Shoulder Widening
Scott Kirkish
Project Engineer

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Geotechnical Design Report for Drainage System No. 7
Scope of Work

A Geotechnical Design Report (GDR) is provided for Drainage System No. 7 per your email
request on May 27, 2014.

The recommendations presented herein are based on reviews of published data, site
reconnaissance, subsurface investigations performed in October 2008 and December 2013, and
laboratory testing. The purpose of this report is to document subsurface geotechnical conditions
and to provide analyses of anticipated site conditions as they pertain to the project described
herein. This report also establishes a geotechnical baseline to be used in assessing the existence
and scope of differing site conditions.

This report is intended for use by the project design engineer, construction personnel, bidders,
and contractors.

Project Description

State Route 17 in the project area is a rural four-lane divided conventional highway that crosses
the Santa Cruz Mountains. It connects the cities of Santa Cruz and San Jose. The route serves
regional and interregional traffic, including motorists who commute daily to job centers in the
Silicon Valley. The roadway in the project area includes sharp curves and steep grades. The
roadway cross section consists of 0-foot to 2-foot inside shoulders, 11-foot to 12-foot lanes, and
outside shoulders varying in width from less than one foot to over 8 feet. Concrete median
barrier separates northbound and southbound traffic throughout the project area.

It is proposed to widen the roadway at spot locations within the project limits to provide a 5-foot
inside shoulder, two 12-foot lanes, and an 8-foot outside shoulder for each direction of travel.
The proposed work includes construction of two sidehill viaducts and a soil nail retaining wall.
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Drainage System No. 7, the subject of this report, will install a 30” welded steel pipe under the
highway approximately 240 feet southeast of Glenwood Cutoff. Drainage System No. 6 will
abandon the existing 24” corrugated metal pipe (CMP) culvert at approximately the same
location. The existing pipe, placed as part of the highway construction in 1932, is partially
collapsed, and the invert of the pipe is corroded through. The horizontal alignment of the new
welded steel pipe will deviate slightly to the northeast from the alignment of the existing pipe to
avoid trees near the outlet end of the culvert.

The following datums were used to reference horizontal and vertical positions of the proposed
drainage system:

e Horizontal: North American Datum of 1983 (NAD83 (1991.35))
e Vertical: North American Vertical Datum of 1988 (NAVD88)

Pertinent Reports and Investigations
The following publications were used to assist in the assessment of site conditions:
1. Caltrans ARS Online (v2.3.06).

2. Caltrans Seismic Design Criteria, Version 1.7, Division of Engineering Services, April
2013.

3. Geologic Map of Santa Cruz County, California, a Digital Database, U.S. Geological
Survey Open-File Report 97-489.

4. Foundation Report for Glenwood Cutoff Sidehill Viaduct, Caltrans Office of
Geotechnical Design — North, Branch D, April 16, 2014,

5. Foundation Report for Retaining Wall 6, Caltrans Office of Geotechnical Design — North,
Branch D, December 31, 2008.

Field Investigation

Two geotechnical borings were performed in December 2013 to support foundation design
recommendations for the Glenwood Cutoff Sidehill Viaduct. Those borings straddle Drainage
System No. 7 on the southbound side of the highway. Three geotechnical borings were
performed in October 2008 to support foundation recommendations for a soldier pile retaining
wall along the northbound side of the highway. Those borings also straddle the drainage system.
The maximum depth of investigation was approximately 80 feet. The borings conducted as part
of the 2013 subsurface investigation were advanced using mud rotary methods. Continuous soil
and rock samples were obtained from the borings using a core barrel apparatus retrieved via wire
line. The 2008 borings were performed using 6” hollow-stem augers. Standard penetration tests
(SPT), ASTM test method 1586, were performed at approximately 5-foot depth intervals in all of
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the borings to estimate in-place density of the native soil. Subsurface materials were visually
classified in accordance with the Caltrans Soil and Rock Logging, Classification, and
Presentation Manual (June 2010).

Table 1: Subsurface Investigation Summary

Hammer Location Ground Borin
. Completion Drill Rig Hammer - Surface g
Boring No. Efficiency - : Depth
Date Type Type (%) Station Offset Elevation ()
° (“Al” Line) (ft)
A-08-029 | 10/23/2008 B-47 Safety 60 136+84 22’ Rt. | 1207.6 41.1
A-08-030 | 10/23/2008 CME-75 Automatic 82 138+14 21’ Rt. | 1200.3 40.5
A-08-031 | 10/23/2008 CME-75 Automatic 82 139+71 24’ Rt. | 1193.3 44.5
RC-13-002 | 12/3/2013 CS-2000 Automatic 86 138+28 32’ Lt. | 1199.8 75.4
R-13-003 12/4/2013 CS-2000 Automatic 86 138+93 28’ Lt. | 1196.1 80.0

Laboratory Testing Program

Soil and rock samples obtained during the subsurface investigations were submitted to
Headquarters Transportation Laboratory for particle size analysis, determination of Atterberg
limits, and corrosion potential testing.

Physical Setting

The project is located in the Santa Cruz Mountains. Terrain consists of densely vegetated, steep-
sided mountains with steeply incised drainages.

Drainage System No. 7 lies in the West Branch Soquel Creek water shed. West Branch Soquel
Creek drains to Soquel Creek southeast of the project area. The southward flowing Soquel Creek
drains into Monterey Bay.

The climate in the Santa Cruz Mountains is Mediterranean with annual rainfall varying locally
between 25 inches and 60 inches or more. Most of the rain occurs during the winter months, but
summer days are often foggy and wet. Due to these climatic conditions, vegetation is abundant
with thick stands of redwood and fir in the valleys and on lower hills; and oak, pine, and
chaparral on the higher ground.
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Geologic Setting and Subsurface Conditions
Regional Geology

The project is located in the Santa Cruz Mountains, in the Coast Ranges geomorphic province.
The terrain is controlled by a regional trending northwest structure of faults and folds. The Santa
Cruz Mountains are composed mostly of Cenozoic marine rocks which unconformably overly
crystalline basement composed of meta-sedimentary and granitic rock characteristic of the
Salinian Block. Paleo-marine terraces such as those preserved in Ben Lomond Mountain were
formed by transpression (compression and lateral movement) along a constraining bend in the
San Andreas Fault, which lies a few miles to the east of the project site. The Santa Cruz
Mountains continue to rise (0.5 mm/yr) as a result of the forces along the San Andreas Fault.

Site Geology

Locally, from south to north, Highway 17 crosses Eocene Butano Sandstone, lower Miocene
Basalt, Upper Miocene Santa Cruz Mudstone, and Pliocence-Upper Miocene Purisma Formation.
These formations have been folded into a northwest-southeast trending plunging syncline, the
axis of which strikes with the Purisma Formation between milepost 9.3 and milepost 9.4. The
site of Drainage System No. 7 is underlain by Purisma Formation. The Purisma Formation is
locally composed of fine, poorly indurated sandstone.

Subsurface Conditions

Inspection of the Log of Test Borings (LOTB) indicates that the subsurface stratigraphy in the
area of Drainage System No. 7 generally consists of loose to dense silty sand overlying poorly
indurated fine sandstone. The sandstone was described as fine-grained, massive, moderately
weathered, soft to moderately hard, and moderately to intensely fractured. The depth to
sandstone in the geotechnical borings varied from 2 feet to over 40 feet.

Groundwater

Boring RC-13-002, located 32 feet left of “Al” Station 138+28, encountered groundwater 69.7
feet below the ground surface. That depth corresponds to an elevation of 1130.1 feet. The
existing 24” CMP of Drainage System No. 6 intercepts groundwater; groundwater gets into the
pipe through the corroded invert and drains at the pipe outlet.

Corrosion Evaluation

Representative rock samples taken during the subsurface investigation were tested for corrosion
potential. The Department considers a site corrosive to foundation elements if one or more of the
following conditions exist for the representative soil and/or water samples taken at the site:

e Chloride concentration is greater than or equal to 500 ppm

““Caltrans improves mobility across California™
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e Sulfate concentration is greater than or equal to 2000 ppm
e ThepHis5.5o0r less

Since resistivity serves as an indicator parameter for the possible presence of soluble salts, tests
for sulfate and chloride are usually not performed unless the resistivity of the soil is 1,000 ohm-
cm or less.

Table 2: Corrosion Test Summary

Minimum Chloride Sulfate
Boring Depth Resistivity pH Content Content
(Ohm-Cm) (ppm) (ppm)
A-08-029 15°-20° 1470 6.1 N/A N/A
A-08-030 15°-20° 3380 6.9 N/A N/A
A-08-031 18°-23’ 740 4.6 39 1930
RC-13-002 26’-28’ 1383 6.4 N/A N/A
RC-13-002 58’-60’ 2431 5.6 7 27
RC-13-002 68’-70’ 2639 5.8 7 26
R-13-003 2°-4 3016 6.1 N/A N/A
R-13-003 35’-37’ 3255 6.2 N/A N/A
R-13-003 53’-55’ 3178 6.3 N/A N/A
Corrosive if: <1000 <5.5 >500 >2000

Based on the results of the corrosion analyses, the site is considered corrosive. Controlling
corrosion parameters are as follows:

e 46 pH
Seismic Recommendations
The project site is potentially subject to strong ground motions from nearby earthquake sources.
Table 3 lists the active and potentially active faults in the project vicinity as described in

Caltran’s 2012 Fault Database. Corresponding Moment Magnitudes and distances to the
drainage system site are also given. A fault map is included in the attachments to this report.

““Caltrans improves mobility across California™
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Table 3: Active and Potentially Active Faults

Moment Distance to
Magnl_tude Fault Type Fault from
Fault of Maximum 2 of :
. ID 3 | Project Area
Credible Fault (kilometers)“
Earthquake®
Zayante-Vergales Upper 2011 CFM 7.0 162 SS 0.4
San Andreas Fault Zone (Santa Cruz Mtn. section) 8.0 158 SS 4.6
Zayante-Vergales Lower 2011 CFM 7.0 163 SS 4.7
Sargent Fault (Northwestern section) 7.0 164 SS 4.8

The controlling fault in the project area is the Zayante-Vergeles Upper 2011 CFM. The peak
ground acceleration in the project area due to an earthquake on the fault is estimated to be 0.7 g

(gravity).

No known active or potentially active faults project towards or cross the highway alignment
within the project limits. Therefore, there is low potential for surface fault rupture to occur, and
no mitigation measures are necessary.

Soil liguefaction occurs when loose, water-saturated soils lose shear strength in response to the
sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to
support embankments and structures. Loose sands and gravels with 35 percent fines or less that
have the potential of being saturated are susceptible to liquefaction. Generally, the younger and
looser the sediment, and the shallower the water table, the more susceptible the soil is to
liquefaction. Sediments most susceptible to liquefaction include historical and late Holocene age
river channel and flood plain deposits, and poorly compacted fills. Bedrock and dense soils,
including well-compacted fills have a low susceptibility to liquefaction. Liquefaction is most
prevalent in areas where groundwater lies within 30 feet of the ground surface; liquefaction
rarely occurs in areas with groundwater deeper than 50 feet.

Based on the prevalence of soft rock at shallow depths, the potential for liquefaction in the
project area is considered to be low.

! According to Caltrans 2012 Fault Database

2 Caltrans 2012 Fault Database Identifier

® SS=strike-slip fault; R=reverse fault; N=normal fault
*Perpendicular distance to fault or fictitious extension of fault

““Caltrans improves mobility across California™
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Construction Considerations

It is proposed to construct the new 30” welded steel pipe culvert of Drainage System No. 7 using
trenchless installation methods. Based on the age of the highway, it can be assumed that the
existing 24” CMP was installed in an existing drainage and an embankment was constructed over
it. The new culvert will deviate slightly from the horizontal alignment of the existing CMP, but
will probably still be within the limits of the original man-made fill. The fill consists primarily
of medium dense to dense silty sand, but may contain a significant quantity of sandstone boulders
and cobbles from excavating the native Purisma sandstone. The drilling contractor for the
recently constructed soldier pile wall along the northbound side of the highway encountered
numerous sandstone boulders while drilling holes for the soldier piles. Contractors who submit
bids for the construction of the new welded steel pipe culvert should anticipate encountering soft
to moderately hard sandstone boulders while installing the pipe.

The existing culvert intercepts groundwater. Based on recent groundwater measurements and the
proposed profile of the new culvert, it is very likely that the excavation for the new pipe will
encounter groundwater.

Caltrans Maintenance reports that they have had to remove debris from the drainage basin at the
inlet end of the existing 24” CMP on numerous occasions. It is presumed that loose soil and
organic debris is present to at least the depth of the bottom of the existing inlet riser,
approximately 20 feet below the ground surface. The location may not be suitable for a jacking
pit; the existing soil may not have sufficient bearing capacity to jack against while installing the
new welded steel pipe.

Gassy/ Non Gassy Determination

We recommend that the soils at the location of Drainage System No. 7 be classified as NON
GASSY. The GeoTracker website does not list any contaminated sites near the project area. The
Purisma Formation evident in the project area is of marine origin and may contain organics, but
locally there is no evidence of bituminous organics.

Recommendations

It is recommended that the Drainage System No. 7 Log of Test Borings attached to this report be
included in the contract plans. This report should be included in the Materials Information
Handout. The contract special provisions should contain language that allows the contractor to
select the trenchless technology that he feels best suits the site conditions spelled out in this
report.

““Caltrans improves mobility across California™
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Closure

The recommendations contained in this report are based on specific project information that has
been provided by Central Region Project Development. If any conceptual changes are made
during final project design, the Office of Geotechnical Design — North, Branch D should review
those changes to determine if the recommendations contained in this report are still applicable.
Any questions regarding the recommendations contained herein should be directed to the
attention of Dan Appelbaum, (805) 549-3745, or Mike Finegan, (805) 549-3194, at the Office of
Geotechnical Design — North, Branch D.

Supervised by,

D.L. Appelbaum
C 50001

cD wa:/? {;i, foﬂ“‘ _— W

DANIEL L. APPELBAUM, PE MICHAEL S. FINEGAN, PE, Chief
Transportation Engineer Geotechnical Design - North
Geotechnical Design — North Branch D

Branch D

o Reza Mabhallati / GDN Records (E-copy)
Steve Wyatt — Design Engineer (E-copy)
GeoDOG - Digital Archive of Geotechnical Data (E-copy)
Doug Hessing — Project Manager (E-copy)
District Construction R.E. Pending File
Eric Karlson — District Materials Engineer (E-copy)
Job File / Branch D Records
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Geologic Map

Drainage System No. 7
05-SCr-17-9.02
EA 05-0T9801

GEOLOGIC UNITS

Tp Purisima Formation (Pliocene and upper Miocene)

Tsc Santa Cruz Mudstone (upper Miocene)
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Brabb, E. E., Graham, S. E. , Wentworth, C., Knifong, D., Graymer, R., and Blissenbach, J., 1997, Geologic Map of Santa Cruz County, California: A digital database: U.S. Geological Survey Open-File Report 97-489. ATTACHMENT 1
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ATTACHMENT 3

Geotechnical Design Report
Drainage System No. 7
05-SCr-17-9.02
EA 05-0T9801, Project ID 0500020244

Drainage System No. 7
Log of Test Borings

(3 Pages)
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LINDSAY"

TRANSPORTATION SOLUTIONS

ESTIMATE FOR BUDGETING #1506-0027B

Scott D. Kirkish, P.E.
Caltrans

Project: SCR-17-PM 8.3/9.4
Dear Mr. Kirkish,

Lindsay Transportation Sales & Service (LTSS&S) is pleased to provide you with the
following estimate for the above mentioned project. We will have to re-quote these
numbers with updated prices as we get closer to the project start date. Prices will be
adjusted and reflect increases BSI experiences. For planning purposes please use an
inflation factor of 2.5% per year.

Series 200 Construction Barrier - Lease/Rental

800 LF (1,402M) "black" hardware and reinforcements (not painted,
galvanized, or epoxy coated). The barriers do not include reflectors or striping.
Barriers may be new or used.

Term of Lease Price per foot* Additional Months

6 months $42.00 $8.00 per foot per month

Variable Length Barrier — VLB

All VLB’s for the job as designed will be included in the price above. VLB units
will be substituted one for one for concrete pieces and will be charged at the same
unit price as concrete units.

BARRIER SYSTEMS" [g RAILROAD PRODUCTS & SNOLINE"

180 River Road < Rio Vista CA 94571 < Tel. +1 (707) 374-6800 - Fax. +1 (707) 374-6801



Barrier Transfer Machine - BTM-3

One Standard Machine with No Options per Specification TB 960515 Rev-3
Machine may be new or reconditioned.

Term of Lease Price Per Each* Additional Months

6 months $108,000.00 $20,000.00 per month

NOTE: Machine is shipped partially disassembled. The mainframe has lifting
lugs and a 20-ton crane or similar equipment must be available for unloading. In
conjunction with training, we will furnish a technician to supervise the assembly
of the machines using your labor and equipment. The approximate time required
is two men for a day. The equipment required in addition to the crane for
unloading is a forklift and a set of general mechanic's tools.

Cost of machine includes 2 consecutive days set-up and training (2 weeks notice
required). Additional days are available as follows:

- Consecutive days: $1,300.00 per day (Portal to portal) plus air fare.
- Non-consecutive days: $1,300.00 per day(Portal to portal) plus air fare.

Maintenance: Regular maintenance of the machine is required and periodic
adjustment of the wall may be necessary.

Lessor will provide all parts to maintain the machine to factory
specifications (not including consumables such as fuel, lubrication
and hydraulic fluids). Lessor will also provide quarterly
inspections to help Lessee maintain the machine to factory
specifications. Lessee is responsible for providing access to the
machine for Lessor’s employees and for providing the labor for
routine maintenance. Any parts damaged due to an accident or
negligence will be the responsibility of Lessee.

If additional information is required, please contact our Field
Services Department at 707-374-6800.



Any additional specifications, other than the standard, required to
be performed to the machine to comply with local regulations
will result in additional costs not included in this Estimate for
Budgeting.

Taxes: This quotation is exclusive of federal, state and local taxes, which
the parties agree are the responsibility of the buyer. Lindsay
Transportation Sales & Service will add the amount of any
applicable federal, state or local sales or equivalent taxes to the
invoice unless the buyer provides seller with an acceptable resale
or exemption certificate.
Delivery:
Barriers: All barriers will be delivered to and made available for pickup at a
location within 120 miles from the jobsite to be designated by
Lindsay Transportation Sales & Service LLC. Loading, trucking
and unloading at the designated location is the responsibility of
Lessee and shall be at the Lessee’s Expense.
Machines: Ex-Works Rio Vista, CA
VLB’s Ex-Works Rio Vista, CA
Terms of
Payment: Lease/rental payments shall be due and payable as follows:

Barrier &

VLB’s: Lease Period starts upon delivery. The full lease amount is payable
net 30 days from date of invoice, upon approval of credit. No
retentions will be withheld from Lessor. No rebates will be
allowed.

Machine: Lease Period starts upon delivery. The full lease amount is payable
net 30 days from date of invoice, upon approval of credit. No
retentions will be withheld from Lessor. No rebates will be
allowed.

* If additional month-by-month lease/rental is continued, payment is due

monthly, in advance.



Finance
Charge:

Return on

Completion:
of Project:

A Financing Charge of 1-1/3% per month (16% per annum) will be
computed on past due amounts. Lessee agrees that all collection costs,
court costs, investigation costs, legal fees and all other incidental costs
incurred in the collection of his past due account will be paid by the
lessee.

PLEASE NOTE THAT THE TERMS OF THIS QUOTATION ARE
INDEPENDENT OF THE TERMS OF PAYMENT BY THE STATE
TO THE LESSEE.

All barriers shall be returned to a location within 120 miles from the
jobsite to be designated by Lindsay Transportation Sales & Service.

Trucking, unloading and stacking (see TB-000626 Rev.0) at the
designated return location is the responsibility of Lessee and shall be at the
Lessee’s Expense.

Machines and VLB’s will be returned to Rio Vista, Ca. Freight Prepaid
with Insurance.

Lessee will be responsible for unloading barriers at Lessor’s yard and for
loading machine for return to Rio Vista, Ca.

All items shall be returned in "as received" condition less ordinary wear
and tear.

All barrier sections, which are not reusable, will be invoiced at $492 per
24” barrier and $6,000 per VLB.

Unusual damage or wear to the machine will be repaired at Lessee's
expense.

Delivery Time:

Barrier: Auvailable 90-120 days after receipt and acceptance of a signed

Lease Agreement.

Machines: Available 90-120 days after receipt and acceptance of a signed

Lease Agreement.



Note: * Prices will be subject to change and be representative of cost
increases Lindsay Transportation Sales & Service may have
experienced at the time of signature and contract approval. This
budget pricing is representative of what we quote for 180 days
from the date of this document.

-

Warranty and This quotation is subject to the following attachments which
Terms: are herewith made a part of this quotation:

Warranty - W030587 Rev. 9

24” QMB Barrier Specification - TB 950222 Rev. 3
Quick-Lock VLB Specification - TB990831 Rev. 4

BTM-3 Specification - TB 960515 Rev 3

Barrier Deployment — TB 941025 Rev 3

QMB 24” Barrier Stacking Specification — TB000626 Rev. 0

We are pleased to provide you with this quotation for your budgeting purposes. Prior to
formalizing a final quote we would require additional information about the project
which would allow us to develop the specifications for a system suited to your particular
needs. In the meantime please feel free to contact us with additional questions.

Cordially,
Lindsay Transportation Solutions Sales & Service LLC

ERLL L

Erik Weber, P.E.
Applications Engineering Manager



Scott Kirkish TRAFFIC SAFETY & SIGNS

District 5 P.E.
(805) 594-6199
5.19.2015

Dear Scott,

The ARMORGUARD Barrier is moveable longitudinal steel barrier with low deflection that has been
designed and tested to meet the rigorous requirements of NCHRP Report 350, Test Level 3 (62 mph, 100
km/h). This moveable steel barrier offers maintenance workers and contractors a reliable and easy
method to protect their work zone. The ARMORGUARD Barrier can be attached to the end of permanent
or portable concrete barrier (pcb) or can stand alone with a minimum of 8 attached pieces to obtain TL-
3 status. There is no need to anchor the system to the roadway surface. The barrier can easily be
moved laterally or longitudinally to optimize traffic flow and work zone space.

As the California Distributor for the ARMORGUARD Barrier, Statewide Traffic Safety & Signs hereby
agrees to rent the ARMORGUARD Barrier to any contractor or subcontractor on any State Highway

Contract. All rentals are to be in accordance with Statewide Traffic Safety & Signs conditions and credit
policies in effect at the time of the order submittal.

These products meet the requirements of California Department of Transportation’s specifications and
are manufactured by:

Lindsay Traffic Solutions/Barrier Sysytems
180 River Road

Rio Vista, Ca 94571
Phone: (707) 374-6800
Fax. (707) 374-6801

The ARMORGUARD Barrier is distributed by:
Northern California Central California Southern California

Statewide Traffic Safety & Signs Statewide Traffic Safety & Signs  Statewide Traffic Safety & Signs

130 Grobric Court 522 Lindon Ln 13755 Blaisdell PI.
Fairfield, Ca 94533 Nipomo, Ca 93444 Poway, Ca 92064
Phone 800.770.2644 Phone 800.559.7080 Phone 800.547.9683

Fax 707.864.9956 Fax 805.929.5786 Fax 858.679.7117



The prices shown below are guaranteed for all for all bidders. Price guarantee is good for orders
received prior to May 31, 2016 with delivery within 60 days from receipt of the Purchase Order.

The following rental price is quoted for EA for project 05-0T9801, Hwy 17 in Santa Cruz
County, expected quantity 24 barriers.

4 Week 4 Week Total Est. Project Total
System Number Description Rate Each 24 Barriers 210 WD, 42 weeks
08ABMS ARMORGUARD Barrier, 26’ length  $1200.00 $28,800.00 $316,800.00
The price includes delivery to job site. The price does not include installation.
If you have questions or | can be of further assistance with Barrier Products, please contact me.

Regards,

TRAFFIC SAFETY & SIGNS

Vance Ezell

Specialty Products Manager

3049 S. Golden State Frontage Rd.
Fresno, Ca 93725

Office 559.291.8500

Fax: 559.291.8501

Cell:  559.999.5015

E-Mail: vezell@stssi.com
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ABSORB 350°

Non-Redirective, Gating
Crash Cushion System

The ABSORB 350® Crash Cushion
System has been fully designed and
tested to comply with the evaluation
requirements of the National Coop-
erative Highway Research Program
Report 350 (NCHRP 350] for Test
Levels 2 (70 km/h) and 3 (100
km/h). The Test Level 2 system
contains five energy absorbing
elements and the Test Level 3
system contains nine energy
absorbing elements.

It is sometimes desirable to have a
crash cushion that has an energy
absorbing capacity that is less than
Test Level 2, between Test Level 2
and Test Level 3, or greater than
Test Level 3. Therefore, the follow-
ing table indicates the number of
elements, and the element place-
ment configuration, that would be
required to absorb the kinetic
energy of a 2000 kg (4400 Ib)
vehicle impacting the front of the
ABSORB 350® system, head-on and
at the velocity indicated.

Roadside safety features, such as
crash cushions, must be installed in
accordance with the AASHTO Road-
side Design Guide, state and local
standards and in conformance with
the manufacturer’s instructions.
Instructions from the manufacturer

are available by contacting Barrier
Systems, Inc., Customer Service
Department.

One System, Numerous Applications

ABSORB 350° Attaches Easily to Portable,
Permanent and Moveable Barriers

ABSORB 350° attached to SafeGuard® Link System

il

ABSORB 350° attached to Portable Concrete Barrier

ABSORB 350° attached to Bar‘r‘ier‘Guar‘dTM 800

ABSORB 350° Advantages & Benefits:

Attaches to Portable, Permanent and Moveable Barriers

Easy to Install, Maintain and Relocate

Requires No Foundation or Anchoring

Tested and Approved to NCHRP Report 350 Test Levels 2 and 3
Easy Clean-up Reduces Worker Exposure

Narrow Profile Ideal for Permanent or Temporary Sites
Superior Overall Performance to Sand Barrels

Interchangeable System Components

High and Low Speed Applications

Treat More Sites and Spend Less!



Impact Speed

ABSORB 350° System Configuration Chart
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*Refer to the configuration chart in the ABSORB 350° Installation Manual for specific instructions.

Where to Use ABSORB 350°

Exits

Wide Medians

Narrow Hazards

Portable Barrier Ends

Moveable Barrier Ends

Edge of Road Locations

Permanent Barrier Ends

Where other non-directive or partially
redirective systems are often used




What type of equipment is needed to
fill the modules with the water and
antifreeze mix?

No special equipment is required for filling the
ABSORB 350° units. The hole in the top of the
ABSORB 350° is three inches (3”) in diameter. A
standard water truck with a two and one half inch
(2.57) diameter hose is completely adequate for
filling the ABSORB 350° elements.

How long does it take to fill a module?

To fill an ABSORB 350° element with a standard two
and one-half inch hose using gravity drain from a
water truck will take approximately one minute. It
requires approximately 70 gallons of water to fill
each unit. If the water is transferred via a power
pump, it will take less than one minute to fill each
unit.

Does your company teach installers
to service and repair the system?

Barrier Systems, Inc. will train installers to service
and repair the ABSORB 350° system. ABSORB 350°
has been designed with the consumer in mind. For
most impacts, the ABSORB 350° system should be
able to be refurbished in less than one-half hour. In
many cases, local distributors of the ABSORB 350°
system can provide assistance in this regard.

What type of environmentally safe
antifreeze does your company recom-
mend?

Customers should consult with local agencies to use
solutions that conform to local requirements. Some
customers have indicated that common deicing and
dust control chemicals that are used on the highway
make excellent choices for antifreeze agents.

Can the ABSORB 350© “nose piece”
be angled off the barrier to better
face traffic?

The ABSORB 350° system is designed to be flexible
allowing “small angle adjustments” and movement
at the job site. The “nose piece” can be angled off to
face traffic as long as all of the ABSORB 350° units
remain pinned and fully connected. For larger
angles, it is recommended that the last barrier
section be moved to face traffic to reduce tension on
the system.

Can the ABSORB 350® be moved
while filled with water?

The ABSORB 350° unit has been designed to be
picked up and laterally transferred through the
Barrier Transfer Machine (BTM) or it can be moved
with forklifts. Additionally, portable wheel mecha-
nisms specially designed for the ABSORB 350° can
be used to manually move the full units within
minutes utilizing minimal manpower.

Can the ABSORB 350® units be
easily damaged by “vandalism?”

The ABSORB 350° system has been designed to
minimize the potential for vandalism. The units are
made of durable linear low density polyethylene
(LLDPE) that is approximately one quarter inch
(7mm) thick to reduce the likelihood of blunt or
sharp objects pentetrating the top or side walls.

Why Use ABSORB 350°Crash Cushions:

¢ Improved life-saving performance over traditional sand-barrel systems.

* Requires no anchoring to the roadway surface, simplifying installation.

e Lightweight modular design offers exceptional portability - Components
can be transported easily without special lifting equipment.

Portable Application

Portable Steel Barrier

General Product Specifications:

Performance:
« NCHRP Report 350, Non-Redirective, Gating, Crash Cushion System designed
for attachment to Permanent or Portable Barrier.

Nine Element System - Approved to NCHRP Report 350, Test Level 3 (100 km/h)
Five Element System - Approved to NCHRP Report 350, Test Level 2 (70 km/h)

Material Characteristics:
« System Length and Height

Nine Element System - 32 feet (9.7 m)
Five Element System - 19 feet (5.7 m)
Height - 32 in (0.8 m)
» Weights
Empty Weight per Element - 85 pounds (39 kg)
Filled Weight per Element - 670 pounds (304 kg )
Approximately 70 gallons per element (265 liters)

Materials:

« Plastic Elements - Polyethylene

o Steel components - ASTM A-36 mild steel
Structural element galvanized to ASTM 123

BARRIER SYSTEMS

Local Distributor

Barrier Systems Sales and Service
180 River Road, Rio Vista, California 94571
Tel. 707.374.6800 - Toll Free U.S. 888.800.3691
Fax 707.374.6801
www.barriersystemsinc.com
Email: info@barriersystemsinc.com

PTAB03-042507
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Quickchange® Moveable Median

Moveable Barrier System Reconfigure Existing Lanes to Maximize Peak Capacity
For Managed Lanes While Maintaining Positive Barrier Separation

Quickchange® Moveable Barrier
(AMB™) is designed to cost effec-
tively increase capacity and reduce
congestion by making more efficient
use of new or existing roadways.
Applications include high volume
highways where additional right-of-
way may not be available, where
environmental concerns may exist,
or where the lack of funding may
slow or inhibit support for new
construction.

The system can transfer up to two
lanes per pass of high performance
concrete barrier at a speed of up to
10 mph (15 km/h]), offering DOT's
an innovative strategy for making
our congested highway system
more efficient, safe and functional. . | [ &l \

These benefits can be realized in Barrier being transferred as a moveable median during off peak period - Ben Franklin Bridge, Philadelphia, USA
less than one year, depending on (Inset Photo) Two lanes reconfigured per pass to meet peak capacity demands - San Juan, Puerto Rico
options, and at a fraction of the cost
of building new highway lanes, espe-
cially lanes for bridges, tunnels and
viaducts. moving the median on a regular basis. By utilizing moveable median barrier, the

Reconfigure the Median to Accommodate Directional Demand
Using the existing space, additional lanes can be created in the peak direction by

Moveable barrier  technology lanes can be reconfigured to meet regular peak capacity demands.

provides a quick and cost effective
solution for highway capacity
improvements without having to
wait for time consuming study
reviews. This “reusable asset” can o Bridges, causeways, tunnels and viaducts
also be used during construction
and when it is no longer needed it . . . ) )
can be moved to other congested o City streets and thoroughfares with high directional flows

locations.

Typical Applications:

 Urban expressways and freeways with limited right of ways

Reconfigure Moveable Medians to Accommodate Directional Demand

Moveable Barrier

Creates Additional
Lane(s) in Peak Direction

Moveable Barrier

Can Easily be Moved on
a Regular Basis
Depending on Demand

Moveable Barrier

Increases Capacity and
Reduces Congestion




Contraflow Applications

Reconfigure Existing Lanes from the Unused Capacity in the Off-Peak Direction
to Maximize Peak “Through Put” While Maintaining Positive Barrier Separation

Barrier Creates
(%" Additional HOV Lane
X

Barrier being transferred off of the median to create contraflow lane - Dallas, Texas, USA

Transfer Unused Directional Capacity

Reversible lanes can be opened to exploit unused lane capacity
in the off peak direction. The new lanes can accommodate
HOV lanes, HOT lanes, BRT (Bus Rapid Transit) or be used to
accommodate tidal flows.

Typical Applications:

« Roads with directional flow

« Highways with fixed medians or on dual structures
« Roads with limited expansion room

T U o o e -

Deployed Moveable
Barrier Creates
Additional HOV Lane

After | ’ g |

Deployed barrier creates additional lane in the peak direction - Dallas, Texas, USA

Moveable Barrier
Stored on Shoulder
When Not Deployed

i

Safe, Flexible Highways to
Meet Rush Hour Demands

The Problem

Typical Freeway Congestion Costs America
$78 Billion Annually, Delays Increased 236%*

¢ Lost Productivity
¢ Increased Fuel Consumption
e Added Pollution

The Solution

Moveable Barrier Adds Lanes to Meet
Rush Hour Traffic Demands

* The Road Information Program (TRIP) 5-01, Texas Transportation Institute 12-98

Transfer Unused Directional Capacity with Dual Contraflow Lanes

1 —
@ Morning Commute

Moveable Barrier
Stored on Shoulder
When Not Deployed

Deployed Barrier
Creates Additional
HOV Lane

Permanent Median
Shoulder

[
® Normal Traffic

Permanent Median

[
© Evening Commute

Moveable Barrier
Stored on Shoulder
When Not Deployed

1

Shoulder
Permanent Median

Deployed Barrier
Creates Additional

HOV Lane I




Advantages & Benefits of Quickchange®

e Safer Highways
* Improved Air Quality

e Congestion Relief
¢ Decreased Fuel Consumption

* Improve Highway Capacity Utilizing Existing Infrastructure

What is the Quickchange® Reactive
Tension System?

QMB-RTS™ is a new barrier system which
significantly outperforms other longitudinal

barriers, both moveable and permanent, that
are designed to keep vehicles from penetrating
into opposing lanes of traffic. Key advantages s
of the system include its narrow profile (13"
wide steel encased barrier or 18" wide

reinforced concrete barrier) making it ideal for

Before

Barrier being transferred from the stored median position ~ QMB™ borrows lanes from underutilized side and adds
creating additional contraflow lanes - Honolulu, Hawaii lanes to peak traffic side. - Honolulu, Hawaii

General Product Specifications:

tight applications where limited right of way
exists. In addition, QMB-RTS™ provides
extremely low deflection upon impact with
superior vehicle stability and trajectory.

How does the barrier wall affect
emergency vehicle access?

Increased emphasis on national defense and
"homeland security" increase the need for a
more expandable and flexible transportation
system that can be reconfigured for multiple
purposes to meet changing traffic conditions
and needs. Moveable barrier adds an additional
degree of flexibility to accommodate
emergency traffic. It actually improves access
on bridges because only traffic on one side of
the barrier will be affected rather than the
entire bridge. Additionally, the barrier hinge

design facilitates opening the barrier wall in

minutes using only hand tools. If desired, a
variable-length barrier "gate" system can be
installed.

What happens to a barrier when a
vehicle impacts it?

The barrier wall will be slightly deflected,
depending on the angle of impact, speed and
the weight of the vehicle. The deflecting barrier
wall absorbs energy from the impact rather
than being transferred to the occupants of the
vehicle.

What is the life expectancy of a
barrier?

Both the concrete and steel versions are
designed to withstand the rigors of an adverse
environment, and are extremely durable. The
only reason for replacing barrier would be due
to damage from impacting vehicles or severe
abuse. A number of our barriers and machines
have been in continual service for over 15
years.

[4 3" 1345mm)1

Concrete Reactive Tension System f I
o Heavily reinforced concrete barrier
sections with Reactive Tension elements to

reduce deflection while providing a narrow [z %@
profile. N
« Outstanding performance for locations
I -

where low deflection is required. N |
18

13—
(330mm)

Steel Reactive Tension System
« High strength steel structure filled with ﬁ @

concrete and Reactive Tension elements
resulting in the narrowest profile and low = w i
(815mm) ‘
|
i 1 -
=
LZA"qsmmm) A 39°(1.0m) |

deflection.

o Ideal for locations where low deflection is
required and minimum lane width exists.

Performance:

o Tested and approved to NCHRP Report 350, Test Level 3 (100 km/h)
o Maximum deflection at Test level 3: less than 28 inches (0.7m)

o BS EN 1317-2 Test Level H2*

Mass of each barrier element:
 Approximately 1500 pounds (680 kg)

Barrier Transfer Machine:
o Transfer speed - up to 10 mph (15 km/h)
o Lateral Transfer - up to 26 feet (8 meters) per transfer

« Auto-guidance options available * For 18” Concrete Barrier

BARRIER SYSTEMS

Local Representative

Barrier Systems Sales and Service
180 River Road, Rio Vista, California 94571
Tel. 707.374.6800 - Toll Free U.S. 888.800.3691
Fax 707.374.6801
www.barriersystemsinc.com
Email: info@barriersystemsinc.com

PTML02-042507



ROAD SAFETY PRODUCTS

ARMORGUARD® BARRIER | MOVABLE LONGITUDINAL STEEL BARRIER

e ANCHORLESS INSTALLATION
e LOW DEFLECTION
e NCHRP 350 TL-3 ACCEPTED

BARRIER SYSTEMS’

BY LINDSAY




ARMORGUARD® | MOVABLE LONGITUDINAL STEEL BARRIER

PNEUMATIC OR MANUAL JACK
PHYSICAL SPECIFICATIONS

Classification Longitudinal Barrier
Length 26
Width 28"
Height 33"

Weight 3300 Ib. ® - - - WHEELS

NAVIGATION AND BRAKING TILL

Unanchored 6" PIN ASSEMBLY
TL-3 Deflection :

BARRIER PANELS

DESIGNED FOR SAFE, FAST, & EASY BARRIER DEPLOYMENT
FEATURES

The ArmorGuard Movable Steel Barrier is designed for short term - short duration
work zones where maximum portability and low deflection is needed. Each Quick and easy
ArmorGuard Section is 26’ (8 m) long. The ArmorGuard System can be quickly and deployment

easily opened and positioned without electricity or heavy equipment. ArmorGuard
Can be moved laterally or

longitudinally to optimize
traffic flow and work

Steel Barrier Sections are easily raised and lowered manually or with optional

compressed air. Sections can be moved laterally with a forklift, pickup truck or by

hand. Barrier can also be moved longitudinally with a pickup truck. Sections can also

be attached or joined to create controlled access gates. zone space
High mobility provides
flexibility

FREQUENTLY ASKED QUESTIONS

What is the minimum length of barrier needed to meet NCHRP 350 Criteria?

To meet NCHRP 350 TL-2 four sections are required, for NCHRP 350 TL-3 eight Pneumatic option for

sections are required. wheel activation available

Low deflection

Are end treatments available?

Yes, The ABSORB 350 System easily attaches to the ArmorGuard Barrier. The
ABSORB 350 System can be moved while attached to the ArmorGuard Barrier with protect road surface
the use of an optional wheel / jack assembly. during moves

Rubber pads and wheels

What needs to be done to move the ArmorGuard Barrier System? No special equipment
The ArmorGuard Barrier is raised to engage the wheels either manually or with
compressed air. Two workers can push the ArmorGuard Barrier to the desired
location, or it can be moved with a vehicle or piece of equipment. When the No electrical / control
ArmorGuard Barrier is in the desired location it is then lowered into deployed systems required to
stationary mode.

required at work site

operate

DISTRIBUTED BY:

”ZLINDSAY ' ..coueoverne 60nninons erouszs () svoyms

BY LINDSAY BY LINDSAY
TRANSPORTATION SOLUTIONS BY LINDSAY

Lindsay Transportation Solutions Sales and Services, Inc.
180 River Road e Rio Vista, CA 94571 ¢ +1 707.374.6800 U.S. Toll Free: 888.800.3691 ® www.barrriersystemsinc.com
General details for the ArmorGuard Barrier System are subject to change without notice to reflect improvements and upgrades.

Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc.
PT # AGB04-03252013



REACT 350°

Reusable Energy Absorbing Crash Terminal

The REACT 350® consists of High * Minimal maintenance and repair * Units arrive fully assembled.
Molecular Weight/High Density Poly- of major components. e NCHRP 350 testing impacts require
ethylene (HMW/HDPE) cylinders. The e Systems available for various little to no major component

system is NCHRP 350 Test 1, Test Level lengths, widths and speeds. replacement resulting in low life

2 and Test Level 3 compliant as a * Delivered pre-assembled. cycle cost.

redirective, non-gating crash cushion. The * Low lifecycle costs.  Installs on new or existing concrete pad.
REACT 350® has proven self-restoring e Cylinder covers available. * Anchorage options include: asphalt,
characteristics after being impacted at 62 concrete, or soil-drive pile.

Back-Up Structures and Attachments
mph by a 1,808 Ib (820 kg) car, and then P

* Portable or permanent concrete Specifications
two (2) successive impacts by a 4,409 ) P P . . . .
. . . barrier(s). Typical nine cylinder unit
Ib (2,000 kg) pick-up truck without being . : : . .
red + The REACT 350° can be * Bridge pier(s). (Custom configurations available):
repaire or_ reset. e Bridge parapet(s). e 30'3" Long (9.35 m) Self contained
used to shield narrow hazards of up to 36"
910 » e Square block(s). back-up structure
( mm) wide. * W-beam. e 28'9" Long (8.80 m) Concrete
The system can be utilized in permanent ¢ Thrie-beam. back-up structure
and work zone sites, or where traffic * Self-contained backup structure(s). e 36" (910 mm) width at backup structure
congestion and maintenance management is e Concrete back-up structure. * 4080 lbs. (1851 kg) Self contained
a concern for work crews. . . back-up structure
Insxrlllatl.on and ggpe:::::;a;;gges e 4310 Ibs. (1955 kg) Concrete
Features en Impacted in _ _ back-up structure
 Sectional construction with energy- testing, the system typically regains
absorbing, reusable HMW/HDPE 90% of its original shape and capacity
cylinders. with minimal maintenance and repair

of major components.

‘ ' TRI N IT I BUILDING TOMORROW’S HIGHWAY SAFETY SOLUTIONS TODAY

ENERGY ABSORPTION SYSTEMS




Reusable Energy Absorbing Crash Terminal

© HMW/HDPE Cylinders

@ Redirective Cable

© Simple Anchorage

(4] Directional, Reflective Nose
@® Backup




Compressor” Attenuator

Features

Passed all required NCHRP 350 TL-3 Tests — FHWA Acceptance Letters CC95 and CC95A
Compressor is categorized by the FHWA as a "Low Maintenance / Self Restoring" Attenuator
Overall length 21’ 3” — Attenuator Module/Effective length 16’ 6”

Delivered assembled and ready to install — eliminates on-site assembly

Compressor is up to 30% shorter than other Low Maintenance / Self Restoring Attenuators on
the market today

Galvanized steel Uni-Base™ platform requires only 14 bolts to secure Compressor to concrete
pad or roadway

Compressor’s assembled design combined with the Uni-Base™ construction makes job site
installation fast, easy and safe — one crew can safely install several units in one day

Compressor’s specially formulated attenuator modules are injection molded from HDPE
plastic and are designed to more efficiently absorb energy in a shorter distance

Attenuator modules are pre-flattened to provide more consistent results after repeated impacts

Compressor’s telescoping ultra high strength steel side panels re-direct side impacts with
minimal damage to the attenuator's modules or panels

TrafFix
Devices Inc. —-4
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Compressor Specifications
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Distributed by:
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A& SCI Products Inc.

The World’s Only =y
Speed-Dependent

Crash Attenuators.

SHART CUSHION LIV YTV

NCHRP 350 Approved

Marketed and Distributed by

Work Area Protection




SMART CUSHION ||[)//:\[J) 3¢

The World's Only Speed-Dependent Crash Attenuators <-----------------------~--~-~--~-——- :

The Smart Cushion Innovations (SCI) crash attenuator is a revolutionary, speed-dependent product
that varies stopping resistance during an impact. The Smart Cushion Innovations (SCI) crash
attenuator allows lighter and slower-moving vehicles to have longer ridedown distances and lower

ridedown G forces.

Unlike fixed-resistance attenuators, the Smart Cushion Innovations (SCI) attenuator does not reach maximum
stopping resistance unless a vehicle is traveling at the maximum design speed. This fully redirective,

non-gating, bi-directional, impact attenuator was designed for maximum safety and reusability, as well

as outstanding durability before, during and after an impact.

The SCl is the only attenuator with a reverse-tapered design to eliminate side panel stress during a collapse. It also V

has an extremely low angle of exit on side impacts (<1°) to keep vehicles from rebounding back into traffic and causing

secondary accidents. This is the lowest angle of exit for any redirective attenuator on the market.

How It Works

The hydraulic porting of the attenuator ensures that the proper resistance is used to stop the vehicle before it reaches the end of the cushion’s usable length.

The SCI was specifically designed for durability and resetability to enable resets to be performed in less than one hour. After a frontal impact,
an experienced crew can perform the two-stage reset in less than 45 minutes. Side impacts within NCHRP 350 specifications should not damage

the attenuator.

After an impact, the cushion requires a dual-stage pull-out with the replacement of two 1/4” shear bolts. The crash attenuator requires a minimal
inventory of spare parts because of the new side panels” durability and the normal requirement of only two shear bolts on the frontal impact reset.

Minimal damage means quick resetting and reduced worker exposure to traffic, as well as lower costs for traffic control, replacement parts and labor.
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Ready To Install
SCl attenuators come fully assembled for a pick-and-set install. A typical installation can be performed in less than 1-1/2 hours. The units require

no backstops for permanent or temporary construction applications.

NCHRP 350 Test Results
All NCHRP 350 tests were performed on the same unit in four consecutive days. All tests showed outstanding results for ridedown G forces and low

angle of exit. There were no replacement parts required prior to the next test except for shear bolts.




— Tyler Chicoine, Garcia-Chicoine Enterprises Inc., Lincoln, Nebraska

Repair Costs
Based on NCHRP 350 Test results, the SCI100GM required the

following parts and labor:

NCHRP 350 TEST LEVEL Il REPAIR RESULTS Part Names Repair Hrs. Total Cost

#3-31 2000 kg vehicle 0 degree frontal impact at 102 km/h 2 — Shear Bolts $1 2 man hours $80 $81
#3-32 820 kg vehicle 15 degree frontal impact at 101 km/h 2 - Shear Bolts $1 2 man hours $80 $81
#3-33 2000 kg vehicle 15 degree frontal impact at 101 km/h 2 - Shear Bolts $1 2 man hours $80 $81
#3-37 2000 kg vehicle 20 degree side impact at 99 km/h 0 $0 0 $0 $0
#3-39 2000 kg vehicle 20 degree rev. side impact at 99 km/h 0 $0 0 $0 $0

Test Levels Available
The SCI70GM is our Test Level 2 (45 MPH) attenuator and the SCI100GM is our Test Level 3 (62 MPH) attenuator. Both attenuators can protect a wide

range of hazards including bridges, median barriers and highway signs.

The first speed-dependent,

variable-resistance attenuator

that can ramp resistance up or

down to provide the smoothest *.

ridedown of any system on

the market.

— Ron Jones, Trafficade Services Inc., Phoenix, Arizona




Support Gussets.

Gussets located behind the
panels reduce gap formation
and deformation to prevent
snagging on reverse side
impacts.

-
Stronger Side Panel.

Our panels are over 90% stronger
than curved praofiles. The profile
allows the edges to be beveled,
reducing the potential for snagging
and damage on reverse-
direction impacts. The panel
also smoothly redirects vehicles
on side impacts. The side panel
is fabricated from 10-gauge,
60-ksi, minimum-yield steel with
a G90 galvanized coating.

Cable & Cylinder System.
This system allows longer
ridedown distances for
smaller vehicles, as well
as smoother ridedown
with lower G forces for all
vehicles. The cylinder's
hydraulic porting assures
a controlled ridedown by
applying the necessary
resistance required based

on the speed of the vehicle.

SCI Test Test
Dimensions Level 2 Level 3
A 136" 21'6"
B 24" 24"

© 34" 34"
Weight 2470 Ibs. 3450 Ibs.

Weights are for attenuators only

Side Guide Design.
This new design withstands

side impacts with no damage.

It also allows individual
replacement of the support
frames.

Front Rollers.

The roller guide design on the
front sled produces a smooth,
aligned collapse by reducing
friction and binding.
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Safety Benefits

Variable force (speed-dependent), not fixed force, provides consistent deceleration during ridedown.

Longer ridedown distances and lower sustained G forces for lighter or slower-moving vehicles.

i et ° i ; i i 02 06-23-03 PLAY 000OTI
Low angle of exit on side impacts (<1°) to keep vehicle from deflecting back into traffic. FUD30 0000 1580560

Quick and easy resetting for reduced worker exposure to traffic.

Reduced out-of-service time to maximize highway safety. 1450"N CENTER  SOOFPS

WO W W sV

Cost Benefits

Minimal replacement parts requirement reduces spare parts inventory and parts costs.

Quick, easy resetting reduces labor and traffic control costs.

The new, reverse-tapered design eliminates side panel stress on frontal impacts to reduce damage and system

N N W

fatigue from multiple impacts.

Low life cycle cost benefits increase dramatically as impacts occur.

NV




About Work Area Protection Corporation
Work Area Protection Corporation is the international leader in traffic control devices and waork zone safety products. Since 1969, we have been
meeting customer needs and exceeding quality standards with a wide range of highway and construction safety products. We back those products with

knowledgeable, personalized customer service and strong distributor support.

Part No. Description Weight
Attenuators

9400 SCI100GM Attenuator 24" wide w/Concrete Anchors Test Level 3 3500 Ibs.
9450 SCI100GM Attenuator 24" wide w/Asphalt Anchors Test Level 3 3575 Ibs.
9451 SCI70GM Attenuator 24" wide w/Concrete Anchors Test Level 2 2500 Ibs.
9452 SCI70GM Attenuator 24" wide w/Asphalt Anchors Test Level 2 2550 Ibs.
Anchor Kits

9401 Concrete Anchor Kit for SCI100GM

9402 Asphalt Anchor Kit for SCI100GM

9453 Concrete Anchor Kit for SCI70GM

9454 Asphalt Anchor Kit for SCI70GM

Accessories

9406 Shear Bolt

9424 Delineator Panel Yellow Test Level 3

9456 Delineator Panel Yellow Test Level 2

9439 Epoxy 22 oz. Cartridge Required for Attenuator Part No. 9400=4/9450=12/9451=3/9452=9

9440 Nozzle Epoxy Mixing — 1 nozzle required per cartridge

9444 Spare Parts Kit Test Level 3

9458 Spare Parts Kit Test Level 2

Transitions

9431 Transition 24" Jersey Barrier - Right (viewed from front) ¢ Transition 24" Jersey Barrier
9432 Transition 24" Jersey Barrier - Left (viewed from front)

9433 Transition 24" Concrete - Left & Right

Call for other transition design availability

Transition 24" Concrete

Disclaimer

This product is only intended for use as a redirective impact attenuator. Installations must be performed according to manufacturer's specification. Improper installations,
modifications or unintended use creates a hazardous condition that can cause personal injury, property damage or death. Any modification or unintended use of this
product shall immediately void all manufacturers” warranties. SCI Products Inc. disclaims all liability for injuries to persons or property resulting from any modifications to,
unintended use of or unspecified installation of this product.

Designs are subject to change without notice.
SMART CUSHION INNOVATIONS is a trademark of SCI Products Inc.
PATENT PENDING.

A\

SCI Products Inc.

Permanent Message Boards e Attenuators e Speed Awareness Products e LED Signals e Advanced Warners

Distributed by:

Work Area Protection Corp.

P.0. Box 4087 e 2500 Production Drive e St. Charles, IL 60174-9081
. Phone: 630.377.9100 e Orders: 800.327.4417 e Fax: 630.377.9270
& \Web: www.workareaprotection.com

Member ATSSA

©2005 SCI Products Inc. WAP 0905 ATT
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