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Attn: Rosa Candiotti

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Subject: Foundation Report

Scope of Work

A Foundation Report (FR) is provided for a proposed Guardrail Upgrade along the northbound
shoulder of Highway 9, PM 8.0/8.8, in Santa Cruz County, south of the Holiday Lane
intersection (ATTACHMENT 1). The existing 410-foot metal beam guard railing (MBGR)
along the northbound shoulder will be replaced by a Type 732 (Mod) or Type 27 concrete barrier.
The concrete barrier will connect to an existing concrete barrier wall to the south. The new
barrier will be constructed on top of either a reinforced concrete cap beam retaining wall or a
viaduct that will allow four-foot wide shoulders. Both structures will be supported by 16 and 24
inch diameter Cast-in-Drilled-Hole (CIDH) piles respectively.

This report documents geotechnical subsurface conditions, including seismic Acceleration
Response Spectrum analysis using the Caltrans online ARS program and siie specific soil
conditions. Geotechnical foundation recommendations are made for the above proposed
structures based on field investigations, review of published geologic maps, previous
geotechnical reports, and calculations pertinent to the foundation. Pile tip elevations are based
on the loads provided by Structure Design in a Memorandum dated July 30, 2010, and
documented subsurface geotechnical conditions.

This report supercedes the Preliminary Geotechnical Report dated August 19, 2002

Project Description

The proposed project is located in Santa Cruz County, on Highway 9, along a 300-foot radius
curve immediately south of the intersection of Holiday Lane, PM 8.0/8.8. Within the project
limits, Highway 9 is a 2-lane conventional highway which traverses mountainous terrain
following the San Lorenzo River. The existing outside shoulder along this section of alignment
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varies between 1.5-feet and four-feet wide and has longitudinal cracking and local subsidence
from slope displacement below the highway. The MBGR extends from the existing concrete
barrier at Station 13+77.98 to station 17+83.59 at Holiday Lane and is offset 1 to 3 feet from the
slope hinge-point . The existing 0.5:1 to 0.75:1 slopes below the NB-lane are densely populated
by mature Redwoods.

The proposed upgrade will require widening of the existing shoulder by one to four-feet, and
replacement of the existing MBGR by a Type 732 concrete barrier with tubular bike railing. The
new concrete barrier will be connected to an existing concrete barrier to the south and placed on
top of a reinforced concrete cap beam supported by 16 diameter CIDH piles. A segment of the
highway extending from stations 14+75.23 to 16+13.56 will utilize a side-hill viaduct supported
by 24” CIDH piles at the bents and 16 diameter piles at the abutments. The cross slope of the
northbound lane adjacent to the new wall will be modified to a maximum 6% grade, with a 2%
maximum shoulder grade.

Field Investigation and Testing Program

Two rotary mud rock core borings and eight direct drive probes were advanced in August 2009,
to characterize subsurface soils and rock and determine the approximate depth to bedrock along
the length of the proposed project (ATTACHMENT 3). Direct drive probes were driven
approximately 10 feet right of centerline between stations 14435 to 17+85 where drill rig access
was limited by overhead power lines.

The layer contacts established across the proposed construction area are estimated from
geotechnical borings R-09-001 and R-09-002 and correlation of significant increases of time
(seconds) to advance a 2 inch diameter point at one foot intervals. A second investigation was
conducted along the slopes below the highway in November 2009 to assess the approximate
depth to rock. The investigation used a whacker assisted 1-inch diameter probe limited to
assessing approximate depth to refusal. Soils were characterized from one hand auger hole down
to refusal in gravels at 8 fect below the slope surface. The results of these field investigations are
summarized in the following section.

Laboratory Testing Program

Four soil samples were collected from near the surface and approximately 3 feet below the
surface at borings R-09-001 and R-09-002 for corrosion testing. These samples were sent to the
District 5 laboratory for testing of corrosive properties under the guidelines of California Test
Method 643. The results are summarized under the corrosion evaluation section.

Site Geology and Subsurface Conditions

The project area is in the Santa Cruz Mountains within the Coast Ranges Geomorphic Province.
The Santa Cruz Mountains are a 120 km-long, 20 km-wide mountain range that separates San
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Francisco Bay and the Santa Clara Valley from the Pacific Ocean and Monterey Bay. Uplift of
the Santa Cruz Mountains along folds and faults has exposed marine sandstones, mudstones,
shales, and both intrusive and extrusive basaltic volcanic rocks. Rocks exposed west of the San
Andreas Fault are Tertiary sedimentary and volcanic formations deposited in marine basins
formed on older Salinian metamorphic and granitic bedrock. The Santa Cruz Mountains are
divided by major strike-slip faults into a series of blocks that contain different stratigraphic
sequences. The project area is within the Monterey Formation, locally characterized by
micaceous sandy siltstone with interbedded mudstone (ATTACHMENT 2). This formation is
locally overlain by Quaternary alluvium deposited by the San Lorenzo River, and colluvium,
resulting from migration of soils and rock down slope, from the Monterey Formation. The later
deposits are not identified in the geologic map but evident by their composition and
heterogeneity. Depth to bedrock across the project site is about 30 feet. The Monterey Formation
is locally treated as a cohesionless intermediate geomaterial (IGM) in this report because it is
dominantly sandy and friable.

Borings R-09-001 and R-09-002 were completed at Sta. 14+78.69 and 13+86.6 approximately 10
feet right of centerline. From top down, soils consisted of 2 to 8 feet of loose SAND and
GRAVEL (FILL), and 20 to 30 feet of medium dense to dense clayey SAND with GRAVEL and
SILT (alluvial terrace deposits and colluvium), underlain by the Monterey Formation. The
siltstone and interbedded claystone at this location is massive to very thickly bedded, intensely
to slightly fractured and moderately weathered and soft. RQD in the upper 10 feet of the
formation ranges from 2 to 30% and 40 to 90% beyond 10 feet.

Slope displacement, particularly along the southern to central portion of the north bound curve,
is evident by observed cracking and subsidence of the road way. Slope failures are particularly
susceptible during the winter months when the water table is elevated into the overlying soils.
Shallow slope failures typically triggered by saturated conditions after long duration or high
intensity rain, are characterized by mostly shallow (rock-soil interface) translational or debris
flow type failures. Geotechnical reports and records show a long history of landslide repair along
Route 9 on either side of the proposed project area.

Groundwater was observed shortly after completion of two observation wells. The wells were
installed in borings R-09-001 and R-09-002. Tnitial ground water levels coincide roughly with
the top of the IGM described in the geology section above. Ground water elevations are
summarized in Table 1 below.

Table 1. Groundwater Elevations

Boring Date Groundwater Depth to
Elevation(ft) Groundwater (ft)
R-09-001 | 09/08/2009 327.7 30.35
R-09-002 | 09/08/2009 330.3 23.36
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Corrosion Evaluation

Caltrans Corrosion Guidelines (2003) specify a site to be corrosive to foundation elements il one
or more of the following conditions exist for the representative soil and/or water samples taken at
the site: pH of less than 5.5, chloride content greater than 500 ppm, or sulphate content greater
than 2000 ppm. Soluable salt content in a sample are inferred by the resistivity. Soil and/or
water with a resistivity of less than a 1,000 ohms is considered corrosive.

Results show the local soils at surface and 3 foot depths for locations R-09-001 and R-09-002 to

be non-corrosive.  Structural treatment for corrosion, however, should be considered because
soil pH values are near the threshold. The results are summarized in Table 1 below.

Table 1: Soil Corrosion Results

Boring Depth (ft) | Resistance pH
Q/em

R-09-001 1.0 2120 5.7

3.0 2980 5.6

R-09-002 1.0 4300 5.9

3.0 2430 6.0

Seismic Recommendations

Site seismicity is based on the Caltrans Seismic Design Criteria which was revised in 2009.
Faults are selected for the data base under the following criteria: 1) a fault is considered active if
it has ruptured within the past 700,000 years (late-Quaternary to present), 2) the fault must be
greater than or equal to 10 km (6.2 miles), and 3) the fault must have a Maximum Moment
Magnitude of 6.0 or greater. Based on this criteria, the Santa Cruz Mountain section of the San
Andreas Fault Zone (SAFZ) is the controlling fault for site seismicity. The SAFZ is
approximately 8 miles northeast of the site with a Maximum Moment Magnitude of 7.9.

The Caltrans Acceleration Response Spectrum (ARS) On-line program was used to generate
determinisiic and probabilistic site-specific spectral acceleration curves. The average shear wave
velocity (Vssp) in the upper 30 meters (100 feet) of soil at the site is was determined from
Standard Penetration Test (SPT) correlation equations. Soils at the site have an average shear
wave velocity of Vsso= 320 m/s (1,050 ft/s) for the upper 100 feet of soil. A near-fault factor
was applied given that the site is within the 25 km (15.5 mi) distance threshold. The
corresponding design envelope ARS curve is presented in Figure 1.
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Liquefaction is a process where saturated sediments temporarily lose strength and behave as a
viscous liquid in response to earthquake shaking. The presence of liquefiable zones may affect
the design of Caltrans structures and need to be identified prior to design. Liquefaction occurs
primarily in sediments below the water table, usually at depths shallower than 50 feet.
Liquefaction occurs primarily in loose, clean, [ine alluvial sands, areas of dense soils, fine-
grained soils (silts and clays), coarse sands and gravels, residual soils and rock are unlikely to
liquefy.

Liquefaction is not expected to occur because of favorable soil conditions, summarized in the
geology section above.

Table 2. Active and Potentially Active Faults

Fault Name Fault | Moment magnitude Peak ground
Type of maximuimn acceleration T=0
credible earthquake sec
(gravity)

San Andreas Fault RLSS 19 0.47

(Santa Cruz Mountain
section)
Zayante-Vergales Fault RLSS 7.0 0.60
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Figure 1. Seismic Spectra for SCr-009-8.5/8.8
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As-Built Foundation Data

As-built foundation data exists for the pile and tie-back Type 27SV concrete barrier wall at post
mile 8.4 (southern end of proposed project start). The pile and tie-back portion of the barrier was
constructed on 24-inch diameter CIDH piles at 8-foot spacing. The remaining 71 feet of wall
(ending a station 13477.38) was constructed on 16-inch diameter CIDH piles as a Type 275V
barrier. The Log of Test Borings (LOTB), show correlative conditions to those described in the
geology section above. Friable sandstone and micaceous siltstone were logged between 300 to
310 foot elevations (approximately 20 feet below the surface. CLAY, SILT, GRAVEL, and
COBBLES (described as FILL) are shown to overly formation strata. An as-built note on the
general plan sheet indicates that some piles were shorter than 40 feet because of “extremely hard”
drilling at depth.

Foundation Recommendations

Structures Design proposes construction of a Type 732 (Mod) concrete barrier on top of a
combined concrete cap beam and side-hill viaduct supported on 16-inch and 24-inch CIDH piles
respectively. Design calculations for all piles used the Beta Method prescribed in the most recent
2010 FHHWA- Drilled Shafts publication (FHWA-NHI-10-16). Groundwater was conservatively
estimated to be 10 feet higher than measurements recorded in September 2009. Working Stress
Design (WSD) methodology was applied to the abutments and retaining wall piles with a safety
factor of 2.0 for axial compression and tension resistance. The Load Resistance Factor Design
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(LRFD) methodology was applied to the viaduct bent piles using the Caltrans AASHTO
amended resistance factor of 0.7 (Sect. 10: California Amendments to AASHTO LRFD Bridge
Design Specifications-Fourth Addition). Structures Design provided cutoff elevations, and
loads. The piles will derive support primarily in skin friction in the cohesionless soils and
intermediate geomaterials. Recommended pile tip elevations are provided in the tables below.

The specified maximum design load on the cap beam CIDH piles for the retaining wall is 40
kips. Using side resistance of the overlying soils and conservative groundwater clevations 10
feet higher than recorded elevations, pile tip elevations should be 19 feet below the cut-off
elevation for all piles.

Subsidence beneath the existing NB-lane of Highway 9 is attributed to lateral spreading of loose
FILL material and/or slope-wash debris. Based on drilling observations at the south end, this
displacement appears to be occurring at about 5 to 6 feet below the existing highway. The
viaduct cut-off wall should be constructed to a minimum depth of 6.5 feet to guard the bents
from erosion.

Abutment Foundations Design Recommendations
LRFED Service-I |Strength Limit| Required Soecificd
Support ; Cut-off | Limit State Load | State Total | Nominal |Design Tip pee
. Pile . . ; : . Tip
Locatio Elevation |(kips) per Support|Load (kips) perResistance| Elevations :
Type . . : ; Elevation
n (ft) Total [Per : Pile (kips) (ft) (f0)
otal jFermancn (Compression)| (SF=2.0)
16” 333(a),
Abut. 1 CIDH 350.68 90 35 41 90 331(0) 331
16”7 . 336(a),
Abut. 6 CIDH 353.11 90 35 41 90 334(c) 334
Notes:

1) Design tip elevations are controlled by: (a) Compression, and (c) Settlement, respectively.
2) The CIDH specified tip elevation shall not be raised.
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Bent Foundations Design Recommendations
: Required Factored Nominal
SEriee- Resistance (kips)
I Limit Total P Desi Specified Nominal
| .| Cutoff | State |Permissible | StrengthLimit | Extreme Event esign | SPECICa | pyiving
Support | Pile : Tip Tip .
. . Elevation | Load Support ] ; Resistance
Location | Type i ) Rari] Elevations | Elevation Required
ey S pelot ?_ ;2:;“ Comp. | Tension | Comp. | Tension (ft) (ft) ?Ejm;)e
v =0.7) | (9=0.7) | (9=1 ", P
(Kips) (9=0.7) | (@ (p=1) | (p=1)
e 318(a-n)
Bent 2 | | 352.8 210 1 400 0 80 0 336¢a-11) 318 N/A
CIDH
318¢c)
4 319¢a-1)
Bent 3 CIDI 353.53 210 1 400 0 80 0 337(a-11) 319 N/A
319¢c)
24" 319({1—1}
Bent 4 |CIDH | 354.01 | 210 1 400 0 80 0 337 (a-n) 319 N/A
318¢c)
24 3191
Bent 5 |CIDH | 35423 | 210 1 400 0 80 0 337 (a-11) 319 N/A
31 8(c)
Notes:
1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression

(Extreme Event), (b-11) Tension (Extreme Event), (c) Settlement.
The specified tip elevation shall not be raised.
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Pile Data Table

Required Nominal Resistance
Location Pile Type (kips) Disign Hp Spesified Lip
. ; Elevation (ft) Elevation (ft)
Compression Tension
Abut. 1 CIDH 90 0 333(a), 331(c) 331
Bent 2 ClbH 400 0 318 (a-I), 336(a-11), 318(c) 318
Bent 3 CIDH 400 0 319 (a-T), 337(a-11), 318(c) 319
Bent 4 CIDH 400 0 319 (a-1), 337(a-1I), 318(c) 319
Bent 5 CIDH 400 0 319 (a-T), 337(a-11), 318(c) 319
Abut. 6 CIDH 90 0 336(a), 334(c) 334
Notes:

1) Design tip elevations for Abutments are controlled by: (a) Compression and (¢) Settlement.

2) Design tip elevations for Bents are controlled by: (a-I) Compression (Strength Limit), (a-11)
Compression (Extreme Event), and (c) Seitlement.

3) The specified tip elevation shall not be raised.

Special Considerations for CIDH piles

The need for casing during construction will be contingent upon the time of year, During the
winter months, anticipated higher groundwater clevations may cause some caving. Loose soils in
the upper 10 feet may also require casing even in the absence of water.

Approach Fill Earthwork

Native soils contain both granitic alluvial gravels and silty and/or argillaceous slope wash from
the local Monterey Formation. The later material readily weathers into clayey sand. Careful
consideration should be taken in the selection of borrowed materials in order to achieve optimum
compaction. Geotechnical Services should be contacted for inspection and/or testing, if a
significant volume of native soils are borrowed for backfill along the retaining wall or approach
fill at the viaduct.

Construction Considerations
Excavation of the 24-inch diameter CIDH pile holes for the viaduct will penetrate IGM (mostly
friable micaceous siltstone). The RQD varies between 10% and 90%; poorest in the weathered

zone at top. Difficult drilling may be encountered at depths beyond 25 feet below the surface
Groundwater is also anticipated to be intersected at elevations below the IGM contact (varies on
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average between 25 to 30 feet below the existing grade). Grout should be tremmied in wet
conditions.

If you have any questions or comments, please contact Mike Jurasius at (805) 549-3729 or
Michael Finegan at (805) 549-3194.

\ \ S - y Y e @ ’
B 2 /} / s /3
MICHAEL J JURASIUS, PG MICHAEL S. FINEGAN, P.E., CHIEF
Engineering Geologist Geotechnical Design — North
Geotechnical Design — North Branch D
Branch D
é; Roy Bibbens / GDN Records

Job File / Branch D Records

GS Corporate (email Mark_Willian @dot.ca.gov)

Ken Dostalek / Project Manager

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov)
Kelly Holden / DES Office Engineer

Andrew Tan / PCE

“Caltrans improves mobilitv across California”




Gordon Danke
January 19, 2011
Page 12 of 14

Project Information

Foundation Report
Holiday Lane Viaduct
Project No. 05-00000108

Standard Special Provision S5-280, “Project Information”, discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The Departiment
makes the following supplemental project information available:

Supplemental Project Information

Means

Description

Included in the Information Handout

Foundation Report for the Holiday Lane Viaduct dated
December 23, 2010.

Available for inspection at the District Office Rock Core
Available for inspection at the Transportation | None
Laboratory

Available for inspection at ____; telephone (___) — None

Available as specified in the Standard Specifications

Available at:
http://www. Dot.ca.gov/hg/esc/oe/weekly_ads/index.php

Ttems listed to be included in the information Handout will be provided in Acrobat (.pdf) format
to the Addressee of this report via electronic mail.
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Dist| COUNTY |LOCATION CODE TOPTOASLT PMRI<|5JEESCT SHNEOEHT STHOETEATLS
w M 12-20-07
’//////f MODEL 332 OR 334 CABINET T o T
A. Gabriel
POLICE PANEL
PLANS APPROVAL DATE
THE STATE OF CALTFORNIA OF /7S5 OFF/CERS
FRONT / OF AGENTS SHALL NOT BE FKESFONS/IBLE FOR
OO : A o s
NOTE: (THIS SHEET ONLY)
;// >'c NIPPLE MODEL 332 OR 334 CABINET 1. THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332 OR 334 CABINET WITH FOUR 18-8 STAINLESS STEEL
HEX HEAD, FULLY-THREADED, 3%"-16 X 1" BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR 3" BOLTS AND ARE 18-8 STAINLESS STEEL,
. 5 1" OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT THAT IS 18-8 STAINLESS STEEL AND A HEX-NUT.
=2 THE ENGINEER WILL HAVE TO APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION.
[
L \ ° I I /
O | & ~ REAR 2. THE ANCHOR BOLTS SHALL BE 3¥," Dia X 15" WITH A 2"-90° BEND. THE CABINET MANUFACTURER’S SPECIFICATION SHALL
> | EXTERNAL SEE NOTE 1 rooNT —= = DOOR DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION. THE ENGINEER WILL HAVE TO APPROVE THE ANCHOR BOLTS AND
= //// CA%%SET DOOR ////ﬁ*POLICE B ANEL ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION.
o //// =~ REAR 3. THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE MODIFIED
O //// DOOR ——__ | —2"C NIPPLE PORTION OF THE S+d MODEL 332 AND 334 CABINET FOUNDATION. THE ENGINEER WILL HAVE TO APPROVE ANY NECESSARY DEVIATIONS
— = PRIOR TO CONSTRUCTION.
- e EXTERNAL
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= B 26" | ES-3C OF THE STANDARD PLANS FOR MODEL 332 AND 334 CABINETS)
] ° o
— Min 5
- o
= BASE PLAN FOR BBS «
Ll <t Y
= MOUNTED TO THE T
. MODEL 332 OR 334 CABINET ~ A
1]
<| ¢ (FOR DIMENSIONS AND DETAILS NOT SHOWN, SEE SHEET A6-1 TO a0
= A6-4, CABINET HOUSING DETAILS OF THE TRANSPORTATION =
S ELECTRICAL EQUIPMENT SPECIFICATION (TEES)) ELECTRICAL SYSTEMS 59
= - 2
S 'b (BBS FOUNDATION DETAILS) 3F
s/ § ;
2 o
E ih NO SCALE o @
o lg THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY. 2 z
BORDER LAST REVISED 4/11/2008 RELATIVE BORDER SCALE 0 W ‘ 3 USERNAME =>trpierce CU 00000 EA 000000

IS IN INCHES | | | | DGN FILE => BBS Foundation.dgn




PO ES

SHEET
No.

SHEETS

TOTAL

Dis+| COUNTY |LOCATION CODE ST MIL
LEGEND: (THIS SHEET ONLY) TOTAL PROJECT
PTS = POWER TRANSFER SWITCH
UPS = UNINTERRUPTIBLE POWER SUPPLY
UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER 12-20-0
UPSM = UPS MODE REGISTE! ER DATE
BP = BYPASS
MBPS = MANUAL BYPASS SWITCH AC POWER TO PLANS APPROVAL DATE
AC+ = UNGROUNDED CONDUCTOR BBS CABINET THE STATE OF CALIFORNIA OF 7S OFFICERS
AC- = GROUNDED CONDUCTOR (SEE NOTE 3) OF AGENTS SHALL NOT BE RESPONSIBLE FOR
AC+ LINE THE ACCURACY OR COMPLETENESS OF SCANNED
C = COMMON JL TO SF PTS COPIES OF THIS PLAN SHEET.
Grn = GREEN /
Blk = BLACK v
Wht = WHITE
= | B SF = STATE-FURNISHED I
= TB = TERMINAL BOARD T
W Cntl = CONTROL
= | Gnd = GROUND
G Temp = TEMPERATURE
= Batt = BATTERY
SF PTS INVERTER/CHARGER UNIT
o G
NOTES: (THIS SHEET ONLY) o . UPS OUT, fg AC OUTPUT Batt VOLTAGE O+
1. TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A. 2 o BP C”*"—L TEST POINTS O -
2. CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE \f_ﬁ AC INPUT
INSTALLED IN THE BBS CABINET. ACH a
3. THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. + x
4. THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED AC+ IN © @
CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489. 2—hr o &
5. A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE ON BattLOW Batt TIMER t - ek 4
TERMINAL OF THE BATTERY. [000[000]00O0 oo iz f&
6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM OF oo 099 oOo 2Z 82
THE TB IN THE 332 CABINET. z = zZz “zZ=2 Y M O
‘ 7. THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS, !
&% - #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OF
Eal o THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. UPSM @ BP UPS
w L
55| 2 & L
571 8 TO 332 CABINET MBES wl| 2
38| o CIRCUITRY || &
i | i T a
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[Ye] |
= I
= ' BIk BATTERY SET
" : | A A4 (4 TO 8 BATTERIES)
(=]
= SEE NOTE 4 / ﬁ: ~— 1 1
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Dist| COUNTY |LOCATION CODE| 00T MILES o [SHEET) JOTAL
REGISTE! ER DATE
PLANS APPROVAL DATE
THE STATE OF CALIFORNIA OF 175 OFFICERS
SEE NOTE 3 OR AGENTS SHALL NOT BE RESPONSIBLE FOR
THE ACCURACY OF COMPLETENESS OF SCANNED
\ COPIES OF THIS PLAN SHEFT.
DC POWER TO
- ; BBS CABINET
o | > Noh
t & SF PTS e INVERTER/CHARGER UNIT LEGEND: (THIS SHEET ONLY)
> | UPS OUT
Y= Lg AC OUTPUT Batt VOLTAGE O+ PTS = POWER TRANSFER SWITCH
e BP Cntle TEST POINTS O - UPS = UNINTERRUPTIBLE POWER SUPPLY
UPS IN L [ AC INPUT UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER
& 6 2 & N UPSM = UPS MODE
2 I & = o BP = BYPASS
c S MBPS = MANUAL BYPASS SWITCH
(@]
AC+ IN AC+ ouUT N g AC+ = UNGROUNDED CONDUCTOR
2-hr @ > AC- = GROUNDED CONDUCTOR
ON Batt LOW Bat+ TIMER t- .5 ro c = COMMON
[ooo|0o00O]00OO QO tE &5 6rn = GREEN
cgg 029 vgg Y'I'Hml_'l— Blk = BLACK
i Wht = WHITE
SF = STATE-FURNISHED
Batt = BATTERY
UPSM BP UPS
@ Temp = TEMPERATURE
» MBPS TB = TERMINAL BOARD
e g 4 Cntl = CONTROL
Ez o = Yo 6nd = GROUND
w| o 7 —_
55| = + —“& Temp PROBE
35 ; Qo ?3: TOC?Q(?UI%/}%%INET P NOTES: (THIS SHEET ONLY)
<C Ll
oS <2 T 1. TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.
S ox €1 E o 2. CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED
ol 51 = \ IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332
| ! | \ CONTROLLER CABINET.
S Lo + = 3. ITNHETHLEOCFAI‘IFEILODN OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER
4 [ Batt .
> |
i x R N-BUS| G-BUS HARNESS 4, THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH
& o a Lo e e 30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL
@ R o el el 75 TO 80 STANDARD 489.
2 L R O A B AMPERE ZHOURS 5. A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR
g 3 | e il 20 HOUR RATE ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.
F Im—————= T e ]
5 P -~ PER BATTERY 6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL
S Lo 'L__l P le BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.
[
| '—,') ———————————— o 7. THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9
R — ) MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE
o Lo INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OFTHE CONDUCTORS
B e [ BATTERY SET SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
z iy ,—#-Ir—ir:—#ﬂl (4 TO 8 BATTERIES)
— |
= | P
=
= | 1212181
o | | |
(%) ' [ R R
= | lpplpg_|_o
= | 77‘ -t
N ; SEE b
S / | NOTE 6 : |
— |
| |
& SEE NOTE 4 : o .
= | Blk [ =
= e —— N, ;
a \ / T
L | = o
= \\%// hg
1 AN A
L]
=l 0 1 g2
= SINGLE-PHASE, 120 V — BBS CABINET EE
(=) - b =
= 2-WIRE ckt FROM - ELECTRICAL SYSTEMS ee
5 SERVICE EQUIPMENT Wy
S (BBS POWER CONNECTION DIAGRAM, (:F
5 332 CONTROLLER CABINET TYPE A, CASE-2) z
iiRe]
= # NO SCALE 20
w 4l
- N
o} 3 USERNAME =>
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BORDER LAST REVISED 4/11/2008

RELATIVE BORDER SCALE 0
1

S IN INCHES |

DGN FILE => BBS DUIFSM.dgn

Dist| COUNTY |LocaTion cope| 05T MILES. . [SHEET] TOTAL
LEGEND: (THIS SHEET ONLY)
PTS = POWER TRANSFER SWITCH 12-20-0
UPS = UNINTERRUPTIBLE POWER SUPPLY REGIST ER DATE Trerosd
UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER A. Gabrlel
UPSM = UPS MODE T E1s129
BP = BYPASS ggSP%VXE?NE‘? PLANS APPROVAL DATE
Xgis i ﬁﬁggétNgEgAggNgﬁéﬁ-{g—é (SEE NOTE 3) THE STATE OF CALIFORNIA OR 75 OFFICERS
+o=z AC+ LINE S A A
AC GROUNDED CONDUCTOR TO SF PTS COPIES OF THIS PLAN SHEFT.
c = COMMON (
Grn = GREEN
Blk = BLACK
o Wht = WHITE
> | SF = STATE-FURNISHED L
1= Batt = BATTERY
Wl Temp = TEMPERATURE
= T8 = TERMINAL BOARD
&= Cntl = CONTROL
o 6nd = GROUND
SF PTS INVERTER/CHARGER UNIT
NOTES: (THIS SHEET ONLY) UPs oUT CE“AC o E——— 29 or
a <
1. TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B. § E‘E BP Cntlg ACH Né)g RELAY A =& O-
2. CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE L s Nelo o8
INSTALLED IN THE BBS CABINET. \ser| AC INPUT e -
3. THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD. NO|O '-ROEWLAE:(G*B* fao
4. THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED clo -
CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489. AC+ IN NC|O
5. A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE — .
TERMINAL OF THE BATTERY. Nojoy TIMER o 5
o
6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM Temp SENSE N% o 2=
OF THE TB IN THE 332 CABINET. RELAY CONTROL ©]
7. THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS, T -
. #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OF Tomo PROBE
o5 % THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END. P
<3| 2 upsm (%) BP UPS
sinf i
35| 3 MBPS
S0l TO 332 CABINET
sS4l 3 CIRCUITRY
—
X £
a_a: o: =
: = T ACc-
3 Lo el ond
= O o AC+ LINE FROM SF_PTS 75 TO 80
= - | RS AMPERE-HOURS
w m
g S\er e | :‘ljj:: | 20 HOUR RATE
= |
5 EE S e e PER BATTERY
- | |___|\____| |
g | _S____1
2 : I |'
|
ror 9|4 BATTERY SET
PR 5| = (4 TO 8 BATTERIES)
R
|
Z | PE1grg, | T8
= | sl ol |
<t | | | | |
= I P
S | _ael o |
2 | SEE
= | NOTE 6
= : Blk
L | N— /1]
(=} x:
— X
SEE NOTE 4
& = Lo AC+ LINE RED o
= ettt < ) FROM SF PTS §
<< AN B4 )
o N g,
=) % V\’E
1 /"\/"\
= N SINGLE-PHASE, 120 V i BBS CABINET E.@
= 2-WIRE okt FROM — 55
e g SERVICE EQUIPMENT - ELECTRICAL SYSTEM Tz
| ="
<T < =
> N 332 CONTROLLER CABINET (BBS POWER CONNECTION DIAGRAM, SF
S TYPE B, CASE-1) =R
| o =
B i
= L
= I
1 2 3 USERNAME => trcarol cU 00000 EA 000000




REVISED BY
DATE REVISED

CALCULATED-
DESIGNED BY
CHECKED BY

FUNCTIONAL SUPERVISOR

DEPARTMENT OF TRANSPORTATION

3

§

STATE OF CALIFORNIA

SEE NOTE 3

DC POWER TO
BBS CABINET

~

POST MILES

LOCATION CODE| 7oTAL PROJECT

Dist| COUNTY

SHEET| TOTAL
No. |SHEETS!

REGISTER ER

PLANS APPROVAL DATE

THE STATE OF CALIFORNIA OF 175 OFFICERS
OR AGENTS SHALL NOT BE RESPONSIBLE FOR
THE ACCURACY OF COMPLETENESS OF SCANNED
COPIES OF THIS PLAN SHEET.

ELec/,
% or cAL\F‘f‘\A

SF_PTS INVERTER/CHARGER UNIT LEGEND: (THIS SHEET ONLY)
G ]
UPS OUTe [ _ & wn
B8P Cntl AC OUTPUT No[o]on Bat+ =c o PTS = POWER TRANSFER SWITCH
n ‘—L 5 ¢ |o|ReLay A S50 UPS = UNINTERRUPTIBLE POWER SUPPLY
UPS IN N f@ AC INPUT nelo Sa UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER
& L5 2 8 \acE © s UPSM = UPS MODE
s s ¢ . g ?AEPS - 3XE’G§E BYPASS SWITCH
O|RELAY B @ =
AC+ IN AC+ OUT N% P AC+ = UNGROUNDED CONDUCTOR
o I _ AC- = GROUNDED CONDUCTOR
NO|O + =
Temp SENSE c|o| RELAY ¢ 452 g - ggggﬁN
Relay Cntl nelo @ Z BT;‘ - BLACK
SF = STATE-FURNISHED
UPSM @ BP UPS Batt = BATTERY
Temp = TEMPERATURE
Lo MBPS TB = TERMINAL BOARD
zZh v Cntl = CONTROL
i Yo Gnd = GROUND
50 5% | 70 332 CABINET
Q0 +2| TOHRE MR - NOTES: (THIS SHEET ONLY)
<g T HARNESS Temp PROBE 1. TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.
Sl o , L 2. CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED
al &1 S ] IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332
P & CONTROLLER CABINET.
Lo = = 3. THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER
Lo IN THE FIELD.
x I | N-BUS | ©G-BUS 4. THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH
o o Lo M Mo 30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL
- P lel___|gl 75 TO 80 STANDARD 489.
L I R T N R AMPERE ZHOURS 5. A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR
3 | e T 20 HOUR RATE ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.
_______ .—|—
P T e PER BATTERY 6. THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL
Pl L ey BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.
| '—h ———————————— b 7. THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9
I e _ ; MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE
a Lo INVERTER/CHARGER UNIT TO THE CONTROLLER. THE ENDS OF THE CONDUCTORS
& I BATTERY SET SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
r N S (4 TO 8 BATTERIES)
| .
| + | |
| P& 412
| RIRIE T
| P
: I’ | _I_’__,
; EE _/ bl
/ | NOTE e{ Lo
|
| |
SEE NOTE 4 : ol
. Blk o
_________________________ -
N : ///
\%/
SINGLE-PHASE, 120 V e BBS CABINET
ZONIRE cKt fRoM - ELECTRICAL SYSTEM

SERVICE EQUIPMENT
332 CONTROLLER CABINET
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REV

DRAWING NUMBER

MODEL

INIT.
(MB
GAD

DATE

6/06/05

NO SCALE

ORAWN_BY

TITLE:

[TEM

NEXT ASSY

DATE  BY REQD
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REV.

2005 Barrier Sytems Inc.
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3
4
5
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Item
1.00
1.00
1.00
1.00

Qty

Part Description
AB350 PCB Nose Piece rev "D

Adapter Hinge Plt Wldmt AB350
Strap Right Adapter Absorb 350

Strap Left Adapter Absorb 350

Adapter Tapered Absorb 350 PCB

Absorb Adapter Hdw Kit

Part#

B010825
B000611
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B000207
B000518
K001014
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EDGE OF BARRIER

IIAII

o caca
2R

IBFEY 142

815 [32.00]

SYSTEM TYPICAL BARRIER APPLICATION

WIDTH  ["A" TOP OF BARRIER |'"B" BARRIER WIDTH
B10[24.00] 152 [6.00] 610 [24.00]
762030001 305 [12.60] 762 [30.00]
914[36.00] 457 [18.00] 914 [36.00]

* G = GREY or Y = YELLOW

293 [11.52]

BAYS |GO4IVIDTH (76231 VIDTH (94361 WIDTH | SYSTEM LENGTH |EFFECTIVE LENGTH | PLATE LENGTH |MAX DESIGN SPEED | * OF CARTRIDGES

MODEL# |MODEL* |MODEL* | m  ftan m_ ftin m_ ftan km/h [MPH] | TYPE I TYPE II

3 |0z2403p+ |0z3003P+ | 0z36@3Ps | 408 0311 | 356 [(1-8"] 347 O1-5"] 70 [44] 3 1

4 |0z24p4P+ |0z3004P+ | 0Z3604Ps | 498 0611 | 447  04-8'1 | 439 [14-51 80 [50] 3 2

5 |0z24@5P+ |0z3p@5P+ | 0z36@5Ps | 5.82  [9-11 | 538 [7-8'1 | 538  [17'-5" 99 [56] 4 2

6 |0z2406P+ |0z3006P+ | 0z3606Ps | 6.74  [22-1"1 | 638 [20-8"1 |62l [20-5"] 100 (62] 4 3

7 |0z2407p+ |az3p07P+ |0z3607Ps | 7.65 [25-1"1 | 721 [23-8"1  [743  [23-6'1 | 105 [65] 4 4

8 |o0z24@8p+ |az3posP+ |0z36@8Ps | 856 [28-1"1 | 843  [26-8'1 | 8.05 [26'-5'1 | 110 [68] 4 5

9 |0z2409p+ |0z3009P+ | 0z36@9Ps | 948 3111 | 994 (2981  [896 [29-5'1 | 115 [711 4 B
(D) OUADGUARD CARTRIDGE  (4) C.z.PLATE & REFERENCES o SveEl | ENERGY ABSORPTION SYSTEMS, INC,

DIAPHRAGM ASSY. TS e —7 ENGINEERING AND RESEARCH DEPARTMENT
(2) DIAPHRAGM (5) NOSE ASSEMBLY SERIAL* NOSE ASSY, 5
B) FeNDER PANEL ® c.z. sackur SALES OROERS FENDER PANEL ASSY. e e QUADGUARD ®t.z. SYSTEM ON A PLATE
IR, C.Z. BACKUP/PLATE ASSY. _ _
Revisions Date | Rev. | By |[Ckd. |App. LIFTING KIT

DESION SPEED <

NOSE COLOR

ANCHOR KIT

NUMBER OF UNITS

PORTABLE BARRIER ANCHOR
TRANSITON

CAD FILE:

SCALE

SHEET




APPENDIX D

Universal TAU-11® Crash Cushion
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SMART CUSHION® by SCI Products Inc.
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SMART CUSHION® by SCI Products Inc.
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SMART CUSHION® by SCI Products Inc.
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SMART CUSHION® by SCI Products Inc.
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