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Addendum No. 1

Dear Contractor:

This addendum is being issued to the contract for CONSTRUCTION ON STATE HIGHWAY IN LOS ANGELES
COUNTY IN BURBANK FROM WEST MAGNOLIA BOULEVARD OVERCROSSING TO 0.3 MILE NORTH OF
BUENA VISTA STREET/WINONA AVENUE UNDERCROSSING.

Submit bids for this work with the understanding and full consideration of this addendum. The revisions declared in this
addendum are an essential part of the contract.

Bids for this work will be opened on Thursday, October 4, 2012.

This addendum is being issued to revise the Project Plans, the Notice to Bidders and Special Provisions, the Bid book and
provide an additional Information Handout.

Project Plan Sheets 2, 24, 27, 28, 29, 78, 146, 151, 158, 163, 170, 179, 188, 192, 206, 227, 233, 237, 239, 242, 247, 252, 254,
255, 258, 259, 260, 261, 262, 263, 264, 265, 268, 272, 273, 276, 278, 279, 280, 281, 286, 287, 289, 298, 301, 302, 303, 306,
307, 308, 311, 312, 323, 324, 326, 329, 330, 331, 338, 339, 351, 363, 364, 370, 371, 379, 402, 404, 407, 408, 409, 414, 416,
417,418, 419,420,421, 425, 427, 428, 435, 454, 478, 479, 480, 482, 487, 492, 516, 520, 523, 920, 921, 922, 923, 924, 927,
931, 932, 950, 964, 977, 978, 988, 992, 1020, 1021, 1022, 1023, 1040, 1041, 1118, 1121, 1122, 1127, 1136, 1152, 1153,
1154, 1155, 1156, 1157, 1158, 1185, 1186, 1187, 1188, 1189, 1190, 1198, 1217, 1218, 1220, 1221, 1222, 1223, 1226, 1244,
1258, 1280, 1281, 1302, 1304, 1305, 1306, 1308, 1309, 1319, 1326, 1329, 1384, 1486, 1496, 1497, 1502, 1550, 1606, 1609,
1626, 1634, 1654, 1662, 1684, 1686, 1687, 1688, 1690, 1691, 1693, 1696, 1698, 1720, 1721, 1722, 1723, 1727, 1728, 1729,
1733, 1734, 1735, 1736, 1737, 1738, 1739, 1740, 1741, 1742, 1743, 1744, 1763, 1765, 1771, 1775, 1826, 1828, 1834, 1835,
1837, 1838, 1847 and 1914 are revised. Copies of the revised sheets are attached for substitution for the like-numbered
sheets.

Project Plan Sheets 242A, 255A, 262A, 278A, 278B, 278C, 278D, 278E, 278F, 278G, 278H, 2781, 278J, 278K, 278L, 278M,
281A, 292A, 326A, 326B, 359A, 362A, 505A, 505B, 607A AND 1827A are added. Copies of the added sheets are attached
for addition to the project plans.

In the Notice to Bidders and Special Provisions, in the Registered Person signature and seal sheet, the signature and seal sheet
are added as attached.

In the Special Provisions, Section 5-1.15, "SUPPLEMENTAL PROJECT INFORMATION," is revised as attached.

In the Special Provisions, Section 8-1.02, "STATE-FURNISHED MATERIALS," is revised as attached.
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In the Special Provisions, Section 9, "DESCRIPTION OF BRIDGE WORK," is revised as attached.

In the Special Provisions, Section 10-1.20, "TEMPORARY DRAINAGE SAN FERNANDO BOULEVARD
EXCAVATION," subsection "PAYMENT," the first paragraph is revised as follows:

"The lump sum price paid for temporary drainage San Fernando Boulevard excavation includes full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work
involved in constructing the concrete slurry backfill and temporary drainage inlet protection, complete in place,
including removal of materials, cleanup and disposal of retained sediment and debris, and backfilling and repairing
holes, depressions and other ground disturbance, as shown on the plans, as specified in the Standard Specifications
and these special provisions, and as directed by the Engineer."

In the Special Provisions, Section 10-1.40, "EXISTING HIGHWAY FACILITIES," subsection "MODIFY INLET," is added
after-the subsection "ADJUST INLET," as attached.

In the Special Provisions, Section 10-1.725, "TEMPORARY SCREENING WALL," is added as attached.

In the Special Provisions, Section 10-1.73, "PILING," subsection "CONSTRUCTION," the sixth paragraph is revised as
follows:

"Permanent Steel Isolation Casing Installation

Permanent steel casings shall be installed by placing in a drilled hole. The provisions of Section 49-1.08, "Pile
Driving Acceptance Criteria," of the Standard Specifications shall not apply to permanent steel casings."

In the Special Provisions, Section 10-1.73, "PILING," subsection "MEASUREMENT AND PAYMENT (PILING)," the
following paragraph is added after the second paragraph.

"The contract price paid per pound for isolation casing shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing isolation
casing, complete in place, as shown on the plans, as specified in the Standard Specifications and these special
provisions, and as directed by the Engineer."

In the Special Provisions, Section 10-1.103, "UNDERDRAIN," is revised as attached.
In the Special Provisions, Section 10-1.112, "MISCELLANEOUS METAL (AUSTIN VAULT)," is revised as attached.
In the Special Provisions, Section 10-1.1125, "MISCELLANEQUS METAL (BRIDGE)," is added as attached.

In the Special Provisions, Section 14-1, "RAILROAD TRACK CONSTRUCTION," is revised as attached.
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To Bid book holders:

Replace the entire "Bid Item List" in the Bid book with the attached revised Bid Item List. The revised Bid Item List is
to be used in the bid.

Attached are copies of the Information Handout for Railroad General Safety and Track Maintanence.

Inquiries or questions in regard to this addendum must be communicated as a bidder inquiry and must be made as noted
in the Notice to Bidders section of the Notice to Bidders and Special Provisions.

Indicate receipt of this addendum by filling in the number of this addendum in the space provided on the signature page
of the Bid book.

Submit bids in the Bid book you now possess. Holders who have already mailed their book will be contacted to arrange
for the return of their book.

Inform subcontractors and suppliers as necessary.

This addendum and attachments are available for the Contractors' download on the Web site:

http://www.dot.ca.gov/hq/esc/oe/project ads addenda/07/07-1218W4

If you are not a Bid book holder, but request a book to bid on this project, you must comply with the requirements of this
letter before submitting your bid.

Sincerely,

Chief, Office of Plans, Specifications & Estimates
Office Engineer
Division of Engineering Services

Attachments



5-1.15 SUPPLEMENTAL PROJECT INFORMATION
The Department makes the following supplemental project information available:

Supplemental Project Information

Means Description
Included in the Information Handout (the State) Foundation Report for Burbank Blvd OC (Replace), Bridge
No. 53-3057.
Revised Foundation Report for Burbank Blvd OC, Bridge
No. 53-3057

Foundation Report for Abut3-Right Retaining Wall.
Foundation Report for Abut3-Left Retaining Wall.
Foundation Report for Retaining Wall No.1561(L-shaped
Wall).

Foundation Report for MSE Wall No.1565.

Foundation Report for MSE Wall No.1567.

Foundation Report for Type 1 Wall No.1576.

Foundation Report for MSE Wall No.1585.

Foundation Report for Stough Canyon Culvert Cover
Structure No. 53-3077M.

Foundation Report for Retaining Wall No.1575 from STA
575+68 to STA 580+58.

Foundation Report for Retaining Wall 1575 over Stough
Canyon Channel and Burbank Western Channel, from STA
573473 to STA 575+68.

Foundation Report for Buena Vista - Winona Undercrossing
Widening, Bridge No.53-1110.

Foundation Report for Empire Ave Undercrossing, Bridge
No0.53-2920.

Foundation Report for Victory Place Separation (New),
Bridge No.53C-2171.

Foundation Report for LAFCD Burbank Western Channel
(Cover), Bridge No. 53-3078.

Foundation Report for Retaining Wall No.25 with
Addendum.

Foundation Report for Retaining Wall No.26 with
Addendum.

Foundation Report for Soundwall No.1584.

Foundation Report for Retaining Wall No.1595.
Foundation Report for Retaining Wall No.1601.
Foundation Report for Retaining Wall No.1604 with
Addendum.

Foundation Report for Retaining Wall No.1605.
Foundation Report for Retaining Wall No.1606 with
Addendum.

Foundation Report for Retaining Wall No.1607.
Foundation Report for Retaining Wall No.1610.
Foundation Report for Retaining Wall No.1613 with
Addendum.

Foundation Report for Retaining Wall No.1615.
Foundation Report for Retaining Wall No.1630.
Foundation Report for Retaining Wall No.1635.
Foundation Report for Retaining Wall No.1655.
Foundation Report for Retaining Wall No.1662.
Foundation Report for Retaining Wall No.1665.
Foundation Report for Retaining Wall No.1670.
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Structure Hydraulics and Hydrology Preliminary Hydraulic

Report, Burbank Western Channel.

Foundation Report for Victory Place Separation (New),
Bridge No. 53C-2171.

Lead Site Investigation Report.

Parcel Acquisition Site Investigation Report.

Revised Site Investigation Report.

Addendum to Revised Site Investigation Report.

California Environmental Protection Agency, Department of
Toxic Substances Control - Variance No. VOOHQSCDO006

Included in the Information Handout (Los Angeles County,
Metrolink, and the City of Burbank)

Los Angeles County Flood Control Permit No. PCFL
T201200741.

Los Angeles County Flood Control Permit No. PCFL
T201200801.

Right of Entry and Construction Permit ROE 012013.

City of Burbank Offsite Excavation Permit No. PW1208293.
Geotechnial Exploration for the Empire Avenue Storm Water
Pump Station.

The American Railway Engineering and Maintenance-of-
Way Association (Manual).

Burbank Depratment of Power and Water Standard Plans.
Geotechnical Investigation.

Addendum to Geotechnical Investigation report.

LADOT Camera Poles Details.

SCRRA Excavation support Guidelines.

SCRRA Engineering Standards.

SCRRA Form 6. Tempoerary Right of way Entry.

SCRRA Track Charts 2008.

Site Investigation - Phase II Hazardous Waste.

Standard Specifications for Public Works Construction.
General Safety Regulations for Third Party Construction and
Maintenance Activity on SCRRA Member Agency Property.
Track Maintenance, Right of Way and Structures,
Engineering Instructions 5th Edition.

Available as specified in the Standard Specifications

Cross sections
Bridge as-built drawings
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8-1.02 STATE-FURNISHED MATERIALS
The State furnishes you with:

*  Loop detector sensor units

*  Model 2070 and 170E controller assemblies, including controller unit, completely wired controller cabinet, and
detector sensor units

¢ Model 2070-6B Modems

*  Components of battery backup system as follows:

Inverter/charger unit

Power transfer relay
Manually-operated bypass switch
Battery harness

Utility interconnect wires

Battery temperature probe

Relay contact wires

*  Components of railroad signaling equipments and warning devices:

1. 8 foot x 10 foot Prewired Main Crossing House for Roadway/Pedestrian Crossing. Batteries Included.

10 foot x 10 foot Prewired North East End of Siding House for CP Hollywood. Batteries and local control point
are included.

3. (9) Safetran S-40 Gate Complete with 5 inch x 16 foot Mast, Split (clamp) Base, S-40 Gate Mechanism with
Hardware, 2-way flasher assembly, Complete Gate Assembly, Electronic Bell, Cross bucks, Pedestrian
Crossing Sign and Hardware (see Standard 8309), adjustable wind guard, and 60-inch foundation.

4. (2) 6 foot x 6 foot Prewired House for Intermediate Single Track. Batteries included. 6 foot x 6 foot Prewired
House for Intermediate Double Track. Batteries are included. M-23A Switch Machine and #24 LH Layout.

The State furnishes you with completely wired controller cabinets with auxiliary equipment and controller unit for ramp
metering systems and traffic monitoring stations at the Department of Transportation, District Maintenance Yard at 7310 East
Bandini Boulevard, Commerce, CA 90040. At least 48 hours before you pick up the materials, inform the Engineer what you
will pick up and when you will pick it up.

The State furnishes you with components of railroad signaling equipments and warning devices at SCRRA Free On
Board (F.O.B.) Contractor's trucks at 186 University Parkway, Pomona, CA 91768. At least 48 hours before you pick up the
materials, inform the Engineer what you will pick up and when you will pick it up.
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SECTION 9. DESCRIPTION OF BRIDGE WORK

The bridge work consists of widening existing structures, constructing new structures, constructing new retaining wall
and soundwalls and modifying channel as shown on the plans of the following structures.

BUENA VISTA - WINONA UC (WIDEN)
Bridge No. 53-1110

EMPIRE AVE UC (REPLACE)
Bridge No. 53-2920

VICTORY PLACE SEPARATION
Bridge No. 53C-2171

BURBANK WESTERN CHANNEL
Bridge No. 53-3078

BURBANK BLVD OC (REPLACE)
Bridge No. 53-3057

STOUGH CANYON CULVERT COVER
Bridge No. 53-3077M

RETAINING WALL 25
Bridge No. RW25

RETAINING WALL 26
Bridge No. RW26

RETAINING WALL 1606
Bridge No. 1606

RETAINING WALL 1665
Bridge No. RW1665

RETAINING WALL 1630
Bridge No. RW1630

RETAINING WALL 1610
Bridge No. RW1610

RETAINING WALL 1604
Bridge No. RW1604

SOUND WALL 1584
Bridge No. SW1584

RETAINING WALL 1615
Bridge No. RW1615

RETAINING WALL 1635
Bridge No. RW1635

RETAINING WALL 1613
Bridge No. RW1613
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RETAINING WALL 1607
Bridge No. RW1607

RETAINING WALL 1595
Bridge No. RW1595

RETAINING WALL 1670
Bridge No. RW1670

RETAINING WALL 1662
Bridge No. RW1662

RETAINING WALL 1655
Bridge No. RW1655

RETAINING WALL 1605
Bridge No. RW1605

RETAINING WALL 1601
Bridge No. RW1601

RETAINING WALL 1565
Bridge No. 53E0161

RETAINING WALL 1567
Bridge No. 53E0162

RETAINING WALL 1575
Bridge No. 53E0163

RETAINING WALL 1585
Bridge No. 53E0164

RETAINING WALL 1576
Bridge No. RW1576

Empire Avenue Underpass
A two-span built-up steel girder bridge, approximately 239'-10" long. The underpass is split into two identical and
parallel bridges, approximately 18'-4" in width and with a 4" gap between adjacent superstructures.

Buena Vista Street Underpass
A two-span, combination built-up steel girder and rolled steel beam girder bridge, approximately 159'-9" long. The
underpass is split into two identical and parallel bridges, approximately 18'-4" in width and with a 4" gap between adjacent
superstructures. A third parallel substructure will be built to accommodate future widening

Retaining Wall No.1
A 2100' long MSE wall.

Retaining Wall No.2
A 3430'-2" long MSE wall.

Retaining Wall No.3
A 2095' long MSE wall.

Retaining Wall No.4
A 2060' long MSE wall.
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Retaining Wall No.5
A 285" long MSE wall.

Retaining Wall No.6
An approximately 64' long cast-in-place retaining wall.

Retaining Wall No.7
An approximately 56' long cast-in-place retaining wall.

Retaining Wall No.8
An approximately 140' long cast-in-place retaining wall.

Retaining Wall No.9
An approximately 30' long cast-in-place retaining wall.
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MODIFY INLET

Existing concrete drainage inlets shall be modified as shown on the plans.

Modify drainage inlet consists of removing portions of existing drainage inlets as shown on the plans.

Concrete removal must be performed without damage to concrete to remain in place. Damage to concrete must be
repaired to a condition equal to that prior to beginning of removal operations at your expense.

Existing reinforcement incorporated in new work must be protected from damage and must be cleaned of adhering
materials before being embedded into new concrete.

Concrete shall be minor concrete conforming to the provisions in Section 90-10, "Minor Concrete," of the Standard
Specifications. The concrete shall contain not less than 590 pounds of cementitious material per cubic yard.

Reinforcement must conform to Section 52, "Reinforcement," of the Standard Specifications.

Existing frames and grates must be removed and disposed of.

Frames and grates incorporated into the modified inlets must conform to the provisions in Section 75, "Miscellaneous
Metals," of the Standard Specifications.

Where inlets are located in areas to be paved or surfaced, no individual structure shall be modified to final grade until the
paving or surfacing has been completed immediately adjacent to the structure.

Modify inlets will be measured by the unit.

The contract unit price paid for modify inlet shall include full compensation for furnishing all labor, materials, tools,
equipment, and incidentals, and for doing all the work involved in modifying inlets, including removing and disposal of
portions of inlets, bar reinforcing steel, concrete and structure excavation and structure backfill, removing and disposing of
frames and grates, furnishing and installing new frames, grates and closure plates on top of inlets, and furnishing and
wrapping the inlets with ploystyrene foam as shown on the plans, as specified in the Standard Specifications and these special
provisions, and as directed by the Engineer.
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10-1.725 TEMPORARY SCREENING WALL

This work includes preparing Temporary Screening Wall (TSW) plan, erecting, repairing or replacing, relocating, and
removing and disposing of temporary screening wall. You must design, construct, and maintain TSW along the Temporary
Construction Easement (TCE) line from 1583+65.36 to 1604+24.11 "A" line as shown on the plans adjacent to Leland Way.
TSW must be safe, provide the necessary rigidity, and support the loads imposed.

You must conform to the provisions as specified in Section 5-1.02, "Plans and Working Drawings," of the Standard
Specifications and these special provisions.

SUBMITTALS
Temporary Screening Wall (TSW) Plan
General
Within 20 days of contract approval:

1. Submit 3 copies of your TSW Plan to the Engineer. Allow 15 days for the Department's review.
. Resubmit a revised TSW Plan within 10 days of receiving the Engineer's comments
3. When the Engineer approves the TSW Plan, submit an electronic copy and 4 printed copies of the approved TSW
Plan.

Submit a Certificate of Compliance as specified in Section 6-1.07, "Certificates of Compliance" of the Standard
Specifications for plywood and wood frame.

You must design footings or supports to carry the imposed loads. Temporary screening wall must be designed to
withstand all imposed loads during erection, construction, and removal. Wind loads must be included in the design of the
bracing or methods. Design calculations must be submitted with shop drawings and work plans.

CONSTRUCTION

You must erect an 8-foot high temporary screening wall made of 1/2" thick, double plywood panel without longitudinal
gaps before any construction work occurs adjacent to Leland Way.

MEASUREMENT AND PAYMENT

Temporary screening wall will be measured by the linear foot.

The contract price paid per linear foot for temporary screening wall includes full compensation for furnishing all labor,
material, tools, equipment, and incidentals, and for doing all the work involved in erecting temporary screening wall,
complete in place, including repairing or replacing, relocating, removing and disposing of temporary screening wall, as
specified in these special provisions, and as directed by the Engineer.
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10-1.103 UNDERDRAIN

Underdrains at bridge abutments, wing walls, and retaining walls shall conform to the provisions in Section 68-1,
"Underdrains," of the Standard Specifications and these special provisions.

Filter fabric shall conform to the provisions in Section 88-1.02, "Filtration," of the Standard Specifications and these
special provisions. Filter fabric shall be Class A.

Welded steel covers conforming to the provisions in Section 68-1.023, "Underdrain Outlets and Risers," of the Standard
Specifications shall be installed on underdrains terminating under ground.

Permeable material used at bridge abutments and wing walls shall be placed in horizontal layers and thoroughly
consolidated along with and by the same methods specified for structure backfill in Section 19-3, "Structure Excavation and
Backfill," of the Standard Specifications. Ponding and jetting of permeable material or structure backfill adjacent to
permeable material will not be permitted.

At the option of the Contractor, Class 1 or Class 2 permeable material shall be used. Filter fabric shall be placed
between Class 1 permeable material and backfill. No filter fabric will be required with Class 2 permeable material.

At the option of the Contractor, permeable material may be substituted for structure backfill material when the required
width of backfill material adjacent to the neat lines of the permeable material as shown on the plans is approximately one foot
or less. The quantity of permeable material substituted for structure backfill material will be measured and paid for by the
cubic yard as structure backfill (bridge).

Underdrains used at bridge abutments and wing walls will be measured and paid for at the contract price per linear foot
for 8" perforated plastic pipe underdrain.

Cleanout pipe will be measured and paid for as plastic pipe underdrain of various sizes shown on the plans.

Full compensation for filter fabric when required shall be considered as included in the contract price paid per cubic yard
for structure backfill (bridge) and no additional compensation will be allowed therefor.
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10-1.112 MISCELLANEOUS METAL (AUSTIN VAULT)

Miscellaneous metal (austin vault) must conform to the provisions for miscellaneous bridge metal in Section 75,
"Miscellaneous Metal," of the Standard Specifications and these special provisions.

Miscellaneous metal (austin vault) must conform to the requirements in Section 75-1.02 "Miscellaneous Iron and Steel,"
of the Standard Specifications and consist of the following items:

Steel Ladders

Steel Angles

Stainless Steel Expansion Anchors

Stainless Steel Components of Riser Support Brackets
Steel Handrails

Steel Trash Screen

mTmo 0w

Cast-in-place inserts must be the ferrule loop type.

Metal parts of concrete anchorage devices must be fabricated from stainlesss steel conforming to the requirements of
ASTM Designation: A276, Type 316.

Miscellaneous metal (austin vault) will be measured and paid for by the pound in accordance with the Section 75-1.06,
"Measurement," and 75-1.07, "Payment," of the Standard Specifications.
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10-1.1125 MISCELLANEOUS METAL (BRIDGE)

Miscellaneous metal (bridge) shall conform to the provisions for miscellaneous bridge metal in Section 75,
"Miscellaneous Metal," of the Standard Specifications and these special provisions.

Miscellaneous metal (bridge) shall consist of the miscellaneous bridge metal items listed in Section 75-1.03,
"Miscellaneous Bridge Metal," of the Standard Specifications and the following:

4" conduits

1/4" ballast restrainer steel cover plates and ballast restrainers

Steel walkway assemblies (includes 3/8" stiffener, side and checker plates)
ASTM F1554 Grade 55 anchor bolts

Bearing pad restrainers

ASTM A709 sole plates

Sound wall cover plate

OTHONw>

Full compensation for installing and painting sound wall cover plate including neoprene strip and anchors shall be
considered as included in the contract price paid per pound for miscellaneous metal (bridge) and no additional compensation
will be allowed therefor.
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SECTION 14-1. RAILROAD TRACK CONSTRUCTION

14-1.00 ABBREVIATIONS AND GLOSSARY
The following abbreviations and glossary apply to these special provisions.

ABBREVIATIONS
& And
# Number
ADM Add Drop Multiplexer
AFC Automatic Frequency Control
AGC Automatic Gain Control
AIS Alarm Insertion Signal
AISI American Iron and Steel Institute
AMI Alternate Mark Inversion (a data transmission protocol
APD Avalanche Photo Diode
APL Average Picture Level
APS Automatic Protection Switching
AVC Automatic Vehicle Classification system
AWG American Wire Gauge
AWM Appliance Wiring Material
B8ZS Bit eight Zero Suppression (data transmission protocol)
BER Bit Error Rate
BERTS Bit Error Rate Test Set
BITS Building Integrated Timing Supply
BNC Bayonet Navy Connector
bps Bits per second
BPV Bipolar Violation
CCD Charged-Coupled Device
CCK Camera Control Keypad
CCR Camera Control Receiver
CCT Camera Control Transmitter
CCTV Closed Circuit Television
CFR Code of Federal Regulations
CIDH Cast-In-Drilled-Hole
CMIP Common Management Information Protocol
CMISE Common Management Information Service Element
CMP Configuration Management Plan
CMS Changeable Message Sign
CODEC Coder-Decoder
COMM Communication
CPU Central Processing Unit
CRT Cathode Ray Tube
CTRL Controller
CTS Clear to Send
DACCS Digital Access Cross Connect System
D4 4™ version of the D-signal format for time division
multiplexers
dB Decibel
dBm Decibel referred to milliwatts
dBrmn Decibel above reference noise
DCD Data Carrier Detect
DCE Data Communication Equipment
DCS Digital Cross-connect System
DEMARC Demarcation
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DEMUX
DS-1

DS-3

DTE
DWP
EIA
EMT
ESF
FCC
FDF
FDU
FRP
FSK
FXS
GUI
HVAC
Hz
IRE
ITU
JKFD
LA
M13
MHz
MUX
NEMA
NHD
nm
NMS
NRZ
NTSC
OoC
OD
OEM
OSHA
OTDR
ow

P

P22
PACBELL
p-p

PC
PCMS

PDA
PIN

PR
PRBS
QRSS
RUS
RETMA

RF
RG
RMS

Demultiplexer

Digital Signal Level 1. Digital transmission rate of 1.544
megabits per second.

Digital Signal Level 3. Digital transmission rate of 44.736
megabits per second.

Data Terminal Equipment

Department of Water and Power (Los Angeles)
Electronics Industries Alliance

Electrical Metallic Tubing

Extended Superframe Format

Federal Communications Commission

Fiber Distribution Frame

Fiber Distribution Unit

Fiberglass Reinforced Plastic

Frequency-Shift Keying

Foreign eXchange Subscriber

Graphical user interface

Heating, Ventilation and Air Conditioning
Hertz

IRE is a SMPTE standard video reference level
International Telecommunications Union
Jackfield

Los Angeles

Multiplexer, 28 DS-1 circuits to 1 DS-3 circuit
Megahertz

Multiplexer

National Electrical Manufacturers Association
North Hollywood

nanometer

Network Management System

Non-Return to Zero

National Television Standards Committee
Optical Channel

Outside Diameter

Original Equipment Manufacturer
Occupational Safety and Health Administration
Optical Time Domain Reflectometer

Order Wire (multiple voice circuit)

Pair

Pair 22 American wire gauge

Pacific Bell telephone company

Peak to peak

Personal computer

Pasadena City Municipal Services or Portable Changeable
Message Sign

Power Distribution Assembly
Positive-Intrinsic-Negative

Pair

Pseudo-Random Bit Sequence

Quasi-Random Signal Source

United States Rural Utilities Service

Radio Electronics Television Manufacturers Association
(former name of EIA)

Radio Frequency

Regulatory Guide

Ramp Metering System
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rms Root-Mean-Square

RTS Request To Send

Rx Receive

SF Superframe Format (D4)

SM Singlemode

SMFO Singlemode Fiber Optic

SONET Synchronous Optical Network

SSOVP Solid-State Over Voltage Protector

SSPC Steel Structures Painting Council

ST Type of connector

TDM Time Division Multiplexer

THHN Heat resistant thermoplastic with nylon jacket conductor

THWN Moisture and heat resistant thermoplastic with nylon jacket
conductor

TIA Telecommunications Industry Association

TL-1 Transaction Language 1

TLP Transmission Level Point

TOSNET Traffic Operational System Network

T™MC Traffic Management Center

TSG Traffic Signal Generator

TSI Time Slot Interchange

Tx Transmit

UNC Unified National Coarse

UNIX Specific operating system found in real time applications

uv Ultraviolet

A% Volt

V(ac) Volt, alternating current

V(dc) Volt, direct current

VID Video Identification and date/time Display

VSK Video Switch Keypad

VSM Video Switch Matrix

VT-1.5 Virtual Tributary — Level 1.5 (1.728 Mb/s)

VT Virtual Tributary

w Watt

WFM Waveform Monitor

WTO Wire Transit Only

X.11, X.25 Specific protocol standards generated by the International
Telecommunications Union (formerly CCITT)

XHHW Moisture and heat resistant cross-linked synthetic polymer
conductor

GLOSSARY

Breakout: Cable "breakout" is produced by removing jackets just beyond the last tie-wrap point, exposing 0.9 m to
1.8 m of cable buffers, Aramid strength yarn and central fiberglass strength members and cutting Aramid yarn, central
strength members and buffer tubes to expose individual glass fibers for splicing or connection to the appropriate device.

Cable Storage Cabinet: A cabinet for holding excess cable slack, allowing flexibility in equipment location and
allowing cable pulling for re-splicing.

Channel: An information path between a discrete input and a discrete output. One single input to a multiplexer or
output from a demultiplexer.

Closed Circuit Television Assembly: Camera, lens, environmental enclosure, and necessary connectors and cables.

Connector: A mechanical device providing the means for attaching to and decoupling from a transmitter, receiver or
another fiber (such as on a patch panel).

Connectorized: A fiber with a connector affixed to it.

Connector Module Housing (CMH): A patch panel used in the FDF to terminate singlemode fibers with most
common connector types. It may include a jumper storage shelf and a hinged door.
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Couplers: Devices normally located within FDF's mounted in panels, that mate 2 fiber optic connectors to facilitate the
transition of optical light signals from one connector into another. They may also be used unmounted, to join 3 simplex fiber
runs. Couplers may also be referred to as adapters, feed-through and barrels.

Fiber Distribution Frame (FDF): A rack mounted system usually installed in the TMC that consists of a standard
equipment rack, fiber routing guides, horizontal jumper troughs, fiber distribution units (FDU), connector module housings
(CMH) and splice module housings (SMH).

FDF's serves as the "home" for passive fiber optic components from cable breakout, for connection by jumpers, to the
electronics.

Fiber Distribution Unit (FDU): An enclosure containing a Connector Module Housing (CMH) and a Splice Module
Housing enclosure.

Field Cabinet: A roadside cabinet housing controllers or communications equipment.

Intermediate Distribution Frame Room (IDF room): The room or area inside a hub or hut containing the FDF and
other distribution hardware.

Jumper: A short fiber optic cable with connectors installed on both ends, typically used for connection within an FDF.

Light Source: A portable piece of fiber optic test equipment used to perform end-to-end attenuation testing in
conjunction with a power meter containing a stabilized light source operating at the designed wavelength of the system under
test.

Link: A passive section of the system, the ends of which are to be connected to active components. A link may include
splices and couplers. For example, a video link may be from a F/O transmitter to a video Multiplexer (MUX).

Main Distribution Frame Room (MDF room): The room inside the TMC which contains the FDF and other
distribution hardware.

Mux/Demux: Multiplexer/Demultiplexer.

Optical Time Domain Reflectometer (OTDR): Fiber optic test equipment used to measure total amount of power loss
between 2 points and the corresponding distance. It provides a visual and printed display of the relative location of system
components such as fiber sections, splices and connectors and as losses attributable to each component or defect in fiber.

Patchcord: A short jumper.

Pigtail: A short length of fiber optic cable with a connector installed on one end.

Power Meter: A portable fiber optic test equipment used to perform end-to-end attenuation testing in conjunction with a
light source, containing a detector that is sensitive to light at the designed wavelength of the system under test. Its display
indicates the amount of power injected by the light source that arrives at the receiving end of the link.

Segment: A section of F/O cable not connected to an active device which may or may not have splices per the design.

Splice Closure: An environmentally sealed container used to organize and protect splice trays, normally installed in a
splice vault that allows splitting or routing of fiber cables from multiple locations.

Splice Module Housing (SMH): A housing for storage of splice trays, pigtails and short cable lengths.

Splice Tray: A container used to organize and protect spliced fibers.

Splice Vault: A vault used to house splice closures.

T-1 Line: A dedicated phone connection supporting data rates of 1.544Mbits per second.
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14-1.01 FIELD WELDING RAIL
GENERAL
Summary

This section consists of the Contractor performing field welding of Continuous Welded Rail (CWR) strings using the
flash butt welding process or approved thermite-welding method. References to rail or top of rail as shown on the plans must
be considered running rail as defined in these specifications.

The Contractor must make assessment as to the number of welds, including the method of welding for each weld, to be
performed under this contract.

The work of this section consists of welding rails for use in track construction, in accordance with AREMA Manual,
Chapter 4, Rail, and AREMA portfolio, except as modified in these special specifications.

Submittals

Procedure: Submit proposed materials, methods and procedures to be used for mobile flash butt field welding of CWR,
including:

1. Manufacturer's trade name and technical data for the welding process, including welding machine performance
standards:

1.1.  Method of welding high strength rail if different from requirements for standard rail.

1.2.  Methods of transporting material and mobile equipment to the site and duration of welding operations.

1.3.  Method used for cutting and cleaning to parent metal of the rail ends.

1.4.  Minimum and maximum spacing between rail ends.

1.5. Method used for maintaining the rails in alignment during welding.

1.6. Method used for grinding and contouring rail removing weld upset following the welding process.

1.7.  Manufacturer's trade name and technical data for the welding process.

1.8.  Method used for cutting and cleaning of the rail ends.

1.9.  Minimum and maximum spacing between rail ends.

1.10. Method used for maintaining the rails in alignment during welding.

1.11. Method used for preheating the rail ends including time and temperature.

1.12. Tapping procedure including the minimum time required to cool the weld under the mold insulation.

1.13.  Method used, including a description of special tools and equipment for removing the gates and risers and
finishing the weld to the final contour.

2. Procedure: Submit rail end hardening procedure.
Testing: Submit testing company qualified in use of the Ultrasonic testing method in accordance with ASTM E164
4. Field Weld Record: Submit as specified herein.

hed

Quality Control and Assurance

Provide qualified personnel for supervision and performance of work.
Perform certification testing of welds to ensure that work is performed in accordance with the contract documents, and
within the tolerances provided herein.

MATERIALS

For electric flash butt welding, materials, equipment and process shall be as provided by Holland L.P. or other approved
equivalent.

For thermite welding, Materials and equipment shall be as manufactured by "Boutet," "Orgotherm," "Elektro-Thermite,"
or other approved equivalent for standard or high strength (alloy or heat treated) rail, as appropriate.

CONSTRUCTION

Electric flash butt welding, methods and procedures shall comply with the AREMA Manual, Volume 1, Chapter 4,
Section 2.3, Specification for the Quality Assurance of Electric-Flash Butt Welding of Rail.
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Thermite welding, methods and procedures shall comply with the AREMA Manual, Volume 1, Chapter 4, Section 2.5
Specification for the Quality Assurance of Thermite Welding Rail, with the welding kit manufacturer's recommendations,
and as specified herein.

Rail ends for thermite welding shall be prepared in accordance with the recommendations of the welding kit
manufacturer.

For thermite welding, the rail ends shall be preheated prior to welding to a sufficient temperature and for sufficient time
to ensure full fusion of the weld metal to the rail ends without cracking of the rail or weld.

The completed weld shall be finished by mechanically controlled grinding to conform to the same requirements specified
for shop welding.

1. Thermite welds shall not be made at the following locations:

1.1.  Within 5 inches of the edge of any bolt hole in the rail.

1.2.  Within 2 inches of a Cadweld or copper bond wire (If this type of bond exists, remove any presence of copper
by grinding. The rail ends must be inspected and cleaned after grinding is complete).

1.3.  Closer than 2 feet from an existing plant weld.

1.4. Closer than 6 feet to an existing thermite weld.

1.5.  On both ends of a rail plug simultaneously unless the rail is 15 feet or longer on tangent track and 24 feet long
or longer on curved track.

2. Follow Manufacturer recommendations for compromise welds.

Follow recommendations of rail manufacturer for welding high strength (alloy or heat-treated) rails.

4. Thermite welds shall be located in cribs between ties. The edge of the weld must be no closer than 3 inches from

the edge of the nearest tie.

Electric Flash Butt welds with the base of the rail smoothly ground may be located anywhere.

6. Field welding record shall be continuously maintained and furnished to the Engineer within 7 working days of
completing the weld. The record shall include the following minimum details, noting that a different recording and
marking procedure will be required for free end welds or for destress welds used to close up openings in rail:

et

hd

6.1. Date and time of welds.

6.2. Location by station, specifying track and rail.

6.3. Contractor foreman initials.

6.4. Weather, air and rail temperature for destress welds (welds made to close up rail).

6.5. Track condition, anchorage and rail stress for destress welds, or the word "FREE" for free end welds.

7. Rail shall be permanently marked on the web of rail in legible characters at least 1-1/2 inches high at each field weld
with the above information in accordance with Section 3.1.19, Marking Thermite Welds of the SCRRA Track
Maintenance and Engineering Instructions. If an existing destress weld is located within 400 feet of a new destress
weld, lines shall be marked through the old weld's marking and an arrow marked indicating the direction towards the
new destressed weld.

8. A straight edge 36 inches in length, applied to finished welded joint area shall be used to check for the following
maximum variations (measurements shall be taken with a 6 inch steel taper gauge):

8.1. Rail Head:

8.2. Vertical Offset: 0.020 inch.

8.3. Horizontal Offset: 0.040 inch.

8.4. Vertical Crown: 0.030 - 0.045 inch.
8.5. Horizontal Kink: 0.020 inch.

8.6. Rail Base:

8.7. Horizontal Offset: 0.060 inch.

8.8.  Offset Bending: 0.010 inch per inch.

Sharp edges and burrs shall be removed, including chimneys from thermite welds. Top of base of rail shall be ground
smooth at chimney locations.
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Weld joints shall be smooth on top and sides of head and straight in line. No over grinding is permitted. Web of rail at
thermite welds shall not be ground. Mold residue shall be removed from the weld area and properly discarded.

Finishing of welds shall be sufficient to allow testing using the Ultrasonic test method as described below. Welds
rejected because of insufficient or unsatisfactory finishing of welds shall be refinished, repaired, or replaced at the
Contractor's expense until the weld meets the testing criteria.

Rail welds must be tested by the Contractor through the use of an SCRRA approved testing agency using the Ultrasonic
testing method in accordance with ASTM E164.

Each completed weld shall have full penetration and complete fusion and be entirely free of cracks. Total area of
internal defects such as porosity and slag inclusions shall not exceed 0.060 square inch and the largest single porosity or slag
defect permitted shall not exceed 1/8 inch diameter.

Other causes for rejection of welds shall be Welded joints not meeting these Specifications and tolerances will be
replaced at no cost to the SCRRA or the State. The defective weld shall be cut out, and a new section of rail shall be inserted,
welded into place as described in this Section, and retested.

A short section of rail shall be cut in the CWR, when required by the Engineer, for the following reasons:

To repair defective rails.

To repair defective welds.

To destress rail.

To make a connection between rail strings or adjust rail to meet a specific point (for example to connect CWR to
stock rail or frog).

B =

The short section of rail to be cut in shall be at least 19 feet-6 inches long on tangents and curves less than 2 degrees; and
30 feet long on curves 2 degrees or greater and rail to be cut in shall be of the same weight, size, section, and class of rail
being replaced or joined.

Before cutting out rail in CWR and inadvertently losing thermal control, prevent remaining CWR from further
movement by applying full box anchors for at least 200 feet each way from the proposed cut. After cutting CWR, a rail
expander/puller or other means shall be used to prevent rail movement until a weld or temporary joint is installed.

The ends of the short rail section and the CWR shall be saw cut.

Follow manufacturer's recommended procedures specified for completing field welding by thermite process.

Repair of rail due to damage by the Contractor shall be at Contractor's expense.

When repairing a defective rail or weld, the new rail shall be the same length as rail being replaced, or as required to
achieve thermal adjustment.

When performing field welding, rail temperature adjustments shall be made in accordance with the railroad special
provision for trackwork, using either heating of rail or mechanical rail pullers. The first weld of a replacement plug may be
at ambient temperature, but the second (destress weld or rail closure weld) shall be installed in accordance with the railroad
special provision for trackwork.

MEASUREMENT AND PAYMENT

The contract price paid per track foot for running rail includes full compensation for furnishing all labor, materials, tools,
equipment, and incidentals for doing all work involved in field welding rail, as shown on the plans, as specified in these
special provisions, and as directed by the Engineer. Plans references to rail, top of rail or bridge guard rail shall be include in
the cost for running rail.

14-1.02 BALLAST
GENERAL
Summary

This section specifies the material requirements for ballast to be furnished by the Contractor and placed or stockpiled in
accordance with the contract documents or required by the Engineer.

This section also includes furnishing all labor, material and equipment necessary and incidental to furnishing walkway
rock as required by the Engineer.

Submittals

Submit the Compliance Report prior to ordering material: Submit certified results of the tests required to demonstrate
conformance with these specifications prior to any material being shipped.
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Quality Control and Assurance

Testing shall be performed by the Contractor's independent certified testing laboratory approved by the Engineer.

The Contractor must provide laboratory certification that ballast material meets the Specifications of this Section.

If the Contractor observes ballast material not suitable for work, or not in compliance with this part, the Engineer must
be notified within 3 hours of discovery of condition.

The product delivered shall be from the same source from which samples were tested and found to conform to the
Specification and shall be of the same type and quality of that which was tested.

Testing shall be performed by the Contractor's independent certified testing laboratory approved by the Engineer.

The Contractor must provide laboratory certification that ballast material meets the specifications of this Section.

Blending, stockpiling, and other production and handling operations must be managed by the Contractor.

Stockpiling operations shall minimize breakage or excessive fall in stockpiling operations.

The movement of wheeled or tracked machines over stockpiled or installed materials shall be limited.

MATERIALS
Material Grading Requirements

Ballast gradation shall conform to SCRRA ES 2007-02 and AREMA Volume 1, Chapter 1, Section 2.4.4, Table 1-2-2,
Standard No. 4A ballast unless otherwise noted.

Gradation test shall be determined in accordance to ASTM C136, utilizing square opening sieves conforming to ASTM
Ell.

The percentage passing each sieve shall fall within the following limits:

SIEVE SIZE SIEVE OPENING PERCENT
PASSING BY
WEIGHT
2 1/2 INCH 2.50 INCH 100
2 INCH 2.0 INCH 90 100
1 1/2 INCH 1.50 INCH 60-90
1 INCH 1.0 INCH 10-35
3/4 INCH 0.75 INCH 0-10
1/2 INCH 0.50 INCH -
3/8 INCH 0.375 INCH 0-3
No. 4 0.187 INCH -
The percent passing each sieve shall fall within the following limits:
Table Title
SIEVE SIZE SIEVE OPENING PERCENT
PASSING BY
WEIGHT
2 1/2 INCH 2.50 INCH 100
2 INCH 2.0 INCH 100
1 1/2 INCH 1.50 INCH 100
1 INCH 1.0 INCH 90-100
3/4 INCH 0.75 INCH 40-75
1/2 INCH 0.50 INCH 15-35
3/8 INCH 0.375 INCH 0-15
No. 4 0.187 INCH 0-5
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Ballast shall consist of crushed stone comprised of angular fragments resulting from crushing by mechanical means, the
following types of rocks quarried from undisturbed, consolidated deposits:

1. Granite and similar, phanero-crystaline igneous rock, extrusive igneous rock, or massive metamorphic quartzite or
similar rock.

2. Furnish prepared ballast that is hard, strong, angular, durable particles of crushed rock containing no carbonates of
slag and free from injurious amounts of deleterious substances and conforming to the following requirements of
these Specifications:

2.1. Material qualities shall be as follows:

PROPERTY MINIMUM MAXIMUM TEST METHOD
Percent material passing ASTM C 136
No. 200 -- 1.0 percent ASTM C 117
Bulk specific Gravity —
Rock 2.60 -- ASTM C 127
Absorption - Rock -- 1.0 percent ASTM C 127
Clay lumps and friable -- 0.5 percent ASTM C 142
particles
Degradation -- As Noted for Material | ASTM C 535 or ASTM
-- Type C 131
Granite -- (Note 1)
Traprock -- 35 percent
Quartzite -- 25 percent
30 percent
Soundness — (Sodium -- 2.5 percent ASTM C 88
Sulfate) — 5 cycles
Flat or elongated -- 5 percent ASTM D 4791

particles (length is equal
to or greater than three
times the average

thickness)
Durability Test — 65 - ASTM D 3744
Procedure A
Magnesium Carbonate - 0 ASTM D 3042
Sand Equivalent 50 . California 217

Note 1: Materials having gradations containing particles on the 1 inch sieve shall be tested by ASTM C 535.
Materials having gradations with 100% passing the 1 inch sieve shall be tested by ASTM C131. Use ASTM C 535
for Ballast Standard Type 4A and ASTM C131 for Ballast Standard Type 5.

2.2. Particles of the ballast shall have been broken by the crusher and must have at least two fractured surfaces.

Contractor's testing laboratory shall take and perform gradation and other tests on representative samples of ballast, of
not less than 150 pounds, from each source of ballast:

1. Perform tests to ensure compliance with these specifications.
2. Each shipment of ballast shall be accompanied by a certification as specified.

CONTRACT NO. 07-1218W4
REVISED PER ADDENDUM NO. 1 DATED SEPTEMBER 13, 2012



CONSTRUCTION

Ballast shall be delivered to the project site to specific locations identified in the contract documents, required for
completion of the work, or as directed by the Engineer, and installed in accordance with the railroad special provisions for
trackwork or track shifting, relocation, and resurfacing.

Reference of trackwork implies Ballast for track on bridge, at- grade, and in turn-out.

PAYMENT

The contract price paid per cubic yard for ballast includes full compensation for furnishing all labor, materials, tools,
equipment, and incidentals for doing all work involved in ballast, as shown on the plans, as specified in these special
provisions, and as directed by the Engineer.

14-1.03 SUB-BALLAST AND AGGREGATE BASE
GENERAL
Summary

This section specifies the material requirements for sub-ballast and aggregate base to be furnished and placed to the
lines, grades, and dimensions in accordance with the railroad plans, railroad specifications, and directions of the Engineer.

Submittals
Submit the following items prior to ordering materials:

1. Compliance: Supplier's certification that material delivered to the site is in compliance with the Specifications.
Samples: As required by the Engineer samples of not less than 150 pounds. Samples shall be furnished by the
Contractor or may be obtained independently by the Engineer's representative for testing to determine whether the
material delivered to the site is in compliance with the Specifications.

3. Equipment: A list of equipment used for placing and compacting sub-ballast.

CONSTRUCTION

Sub-ballast and aggregate base shall not be spread until the Engineer has approved the subgrade.

Spread and compact sub-ballast and aggregate base in conformance with the requirements of the Standard Specifications
Section 26-1.03: Subgrade; Section 26-1.035: Adding Water; Section 26-104: Spreading; Section 26-105: Compacting.
Compaction shall be to a minimum of 95 percent relative density of modified proctor ASTM D1557. Maximum lift shall be
6 inches.

The surface of the sub-ballast and aggregate base shall be stable to permit follow-on stages of construction without
rutting.

Sub-ballast and aggregate base shall be finished to within 0.05 feet of the lines and grades indicated on the railroad plans.

Sub-ballast and aggregate base shall be maintained during construction free of deformation, rutting, or inclusion of fines
and within lines and grades listed above in a condition acceptable to the Engineer until ballast or paving material has been
placed and approved at no cost to SCRRA or the State.

MEASUREMENT AND PAYMENT

Full compensation for sub-ballast will be considered as included in the various contract items of work under
"Trackwork" and no additional payment will be made therefor.

14-1.04 CONCRETE RAILROAD TIE
GENERAL
Summary

This Section specifies the material requirements and performance criteria for production and inspection of monoblock,
pretensioned, prestressed concrete ties for standard gage track (4 feet-8-1/2 inch) to be furnished in accordance with the
specifications and SCRRA Engineering Standards (ES) ES 2402, ES 2403, ES 2406 or ES 2407 as appropriate.
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Definitions

The word "Inspector”: in this Specification shall mean the duly authorized representative of SCRRA.

The word "manufacturer": in this Specification shall mean the manufacturer of concrete ties.

The word "supplier": in this Specification shall mean a supplier of materials or components for use in the concrete ties.

The word "source": in this Specification shall mean a plant where a material or component used in the concrete ties, is
produced. For aggregates, the word "source" shall mean the strata or quarry face from which the aggregate is obtained.

The word "bed": in this Specification shall mean a prestressing bed with forms placed end to end. Each bed is only one
form wide.

The word "form": in this Specification shall mean a battery form, one tie long, with 5 to 8 cavities in which ties are cast
upside down.

The word "line": in this Specification shall mean a series of ties end to end on a prestressing bed. Each line is only one
tie wide.

The words "long line process": in this Specification shall mean ties being, made on a bed with at least ten forms end to
end and on which the prestressing wires are tensioned between fixed abutments, independent of the forms, and prior to
placing concrete.

The words "outside testing laboratory": in this Specification shall mean a testing laboratory, independent of the
manufacturer, which conforms to ASTM E994 and is approved by the Engineer.

Submittals

Compliance: Manufacturer's certification that the materials delivered are in compliance with the specification.

Certification that the proposed concrete tie and shoulder inserts will satisfy test requirements as specified herein.

Certification shall include qualified laboratory test results, calculations and performance reports from a proven fastener
design with 5 years of operational service.

Certified test results, as required to demonstrate compliance of materials specified herein shall be submitted to the
Engineer. The test results for the following items shall be supplied:

Cement.

Aggregates.

Water.

Concrete.

Rail Seat Pads.
Fasteners.

Electrical Properties.
Tie Testing.

PN BB

A complete design analysis of the proposed tie and associated hardware, verifying the tie's capability to pass the test
requirements contained in the Specifications and verifying the adequacy of the materials for their intended use.
Design submission shall include:

A. Structural detail Drawings of the proposed tie and fastening assembly.

B. The Drawing shall include tie configuration, prestressed strand size and location, and details of the shoulders with
their fabrication tolerances.

C. Structural calculations shall be based upon current industry standards for prestressed concrete design and the
American Concrete Institute (ACI) standard requirements applied as follows:

D. Calculations shall include moment analysis for the tie under no-cracking conditions and shall consider long-term

permanent prestress losses.

Concrete batch compositions.

Submission shall include physical and chemical composition of the batch; including, type and source of cement

admixtures used, source and gradation of aggregates, source and quality assurance of water, curing, procedure,

including concrete strength at prestress transfer, and separation of the tie from the form.

G. It is the Contractors responsibility to ensure that the concrete composition and quality is suitable for its intended
purpose.

H. Specifications for pretensioning tendons.

Documentation confirming the quality of material used in these elements

mm
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Cure time:

A. The length of cure time necessary for the tie to reach 7,000 pounds per square inch strength prior to delivery for
placement in track.

B. Submit Shop Drawings prepared by the manufacturer for the standard "Fastclip" concrete ties and the guardrail

equipped "Fastclip" concrete ties both with and without neoprene pads, if required.

Submit to the Engineer Shop Drawings prepared by the manufacturer for the forms and for the gages.

Forms and gages shall not be used until the Drawings have been approved by the Engineer.

Before production commences, submit a Quality Control Manual prepared by the manufacturers for approval by the

Engineer.

Mo O

This Manual shall include the following details:

Management organization.

Responsibilities of production and quality control personnel.

Plant Standards.

Checks to be carried out by production personnel.

Inspection and testing to be carried out by quality control personnel.

Procedures for approving sources of materials and for order in materials.

Procedures to insure that only materials complying with these Specifications are used.

Procedures to insure measuring equipment is properly calibrated.

Procedures to insure that ties are not shipped until acceptance load testing is complete and that rejected ties are
clearly marked and segregated from good ties.

TEQTmmUuAwe

The Manual shall be revised or amended whenever there are changes in personnel, responsibilities, or other items
contained in it.

Submit the Quality Control Program and the Production Program specified under "Quality Assurance and Quality
Control" herein.

Submit written reports to the Engineer prepared by the manufacturer documenting strict adherence to the Quality Control
Program and the Production Program.

Quality Control and Assurance

The manufacture shall have a minimum of 5 years experience, in a fixed location, of the large-scale manufacture of
pretensioned prestressed concrete railroad crossties by the long line process.

The manufacturer's existing plants in the USA shall have been certified under the PCI Plant Certification Program.

If the manufacturer's existing plants are outside the USA, they shall have been certified by the equivalent National
Certification Organization for that country.

The manufacturer shall show to the satisfaction of the Engineer that he has, or can obtain, the necessary and proper
equipment, tools, facilities and means, and that he has the experience, ability and financial resources to perform the work
within the time specified and to the quantity standards required.

Ties shall be manufactured by the long line process with 5 to 8 lines per bed.

If the manufacturer produces the ties in a new plant, that plant shall be certified under the PCI Plant Certification
Program within 6 months from the start of production.

The requirements of ACI 301 and PCI MNL 116 shall apply except where other requirements are stated in these
Specifications.

Concrete ties shall be shipped in open-top cars or flat bed truck trailers.

Ties shall be securely braced for transportation to prevent any movement that will cause damage.

Ties shall be shipped in a horizontal position and braced with spacer blocks in such a manner that the top surface or cast-
in-place hardware does not contact ties loaded above.

Ties shall not be loaded higher than the top of the cars and not more than six layers deep.

Ties must be delivered, unloaded, and neatly stockpiled as necessary on the project site by the Contractor.

When handling ties in the plant, yard or at the delivery site, ties must not be dropped or damaged.

Ties must be stacked on firm level ground, not more than 10 ties high and supported on dunnage at the rail seats only.
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MATERIALS

General

The manufacturer shall only use materials from sources approved by the Engineer.

For cement, the source of clinker and the source of the ground cement will be approved by the Engineer.

Tests for cement and aggregate shall be completed in accordance with this Specification before approval of materials is
requested from the Engineer.

Adequate time shall be allowed for the Engineer to approve new sources.

Trial concrete mixes shall be cast at least 90 days prior to approval being requested.

For aggregates to be supplied from a new source that has not been previously tested, a minimum period of 224 days shall
be required for testing to ASTM C227 prior to approval being requested.

Alternatively, 70 days shall be allowed for the Osmotic Cell Test. SCRRA will accept previous test results on these
aggregates from a qualified laboratory performing these tests as required to the standards of the appropriate ASTM which has
been supervised, signed and sealed by a California Registered PE or Geologist.

The minimum 28-day-design compressive strength of concrete used for concrete ties shall be 7000 pounds per square
inch as determined in accordance with ASTM C39.The test cylinders shall be made and stored as specified in ASTM C31.

Batching and Mixing:

A. Aggregates and cement shall be measured by weight.

B. The weight of aggregate shall be based on a saturated surface dry condition corrected for free moisture.

C. Water shall be measured by weight or volume and admixtures shall be measured by volume.

D. Each batch of concrete shall be mixed separately in a pan mixer or approved horizontal drum mixer located at the

site of the concrete tie manufacturing, process.

E. No water shall be added to concrete after discharge from the mixer.

F. The quantity of each material used in each batch of concrete shall be automatically recorded.

Proportioning:

A. Mix proportions shall be developed using the method in ACI 301, Section 3.9. The cement content shall be not less
than 600 pounds per cubic yard.

B. Temperature: The temperature of freshly mixed concrete shall not exceed 90° F.

Curing:

A. Immediately after placing and consolidating, the concrete, the exposed surface shall be covered with impermeable
sheeting.

B. Concrete shall not be placed in forms whose temperature is less than 40° F and the concrete temperature shall not be
allowed to fall below 50° F between casting, and transfer of prestress.

C. If heat curing is used, the forms may be preheated to avoid cooling of the concrete after placing but the temperature
of concrete shall not rise above 100° F until initial set (ASTM C403) has occurred.

D. The rate of temperature rise in the concrete shall not exceed 35° F per hour and the maximum concrete temperature
shall not exceed 140° F,

E. Transfer of prestress shall not be carried out at a concrete temperature above 135° F.

F. The heating method used shall ensure that ties in a bed are at a similar temperature.

G. During curing, the temperature at the center of the rail seat cross section of one tie in each bed shall be automatically

recorded.

Testing Fresh Concrete

The first batch on any bed shall be tested in accordance with this Specification and if this requires no adjustment to the
mix, a further test shall be made after approximately 25 cubic yard has been poured.

If the first batch requires adjustment to the mix each subsequent batch shall be tested until no further adjustment is
necessary and then a further batch shall be tested after approximately 25 cubic yard has been poured.
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Slump

When measured in accordance with ASTM C143, the slump shall not exceed 2" when concrete is placed in the forms.
A minimum of two measurements of slump shall be made, on separate batches of concrete, for each bed cast or each 50
cubic yard concrete whichever is less volume of concrete.

Air Content

Air entrainment of the concrete shall comply with the following table:

PERCENT AIR ENTRAINMENT STAGE | AIR CONTENT
Plastic Concrete 4.5% +0.7%
Cured Concrete 3.5% +0.5%

Testing Hardened Concrete
Compressive Strength

When measured on 4 inch x 8 inch cylinders capped in accordance with ASTM C617 and tested in accordance with
ASTM C39, the minimum compressive strength shall be:

At transfer of prestress: 4500 pounds per square inch.

At 28 days: 7000 pounds per square inch.

The minimum number of test cylinders per bed shall be:

For transfer strength: 4.

For 28 day strength: 3.

The cylinders shall be made from one batch of concrete and the slump and air content shall be measured on the same
batch.

The cylinders shall be cured with the ties until transfer of prestress, so the temperature of the cylinders is with +0°-
15° For the temperature of the ties.

H. After transfer of prestress, the 28-day cylinders shall be cured in accordance with ASTM C192.

THmOOW>

a

Four inch cubes may be used to measure the compressive strength at transfer of prestress.
Two cylinders shall be tested for transfer strength.

If either result is less than 4500 pounds per square inch, curing shall be continued for at least a further one (1) hour.
No bed shall be detensioned until at least two cylinders achieve a strength of 4500 pounds per square inch.

If transfer cylinders are tested without conforming to this requirement the bed may be detensioned if at least one
cylinder achieves 4500 pounds per square inch.

An additional set of ties from one form shall then be acceptance load tested.

If no transfer cylinders achieve 4500 pounds per square inch, the bed may be detensioned, providing ties are
acceptance load tested.

mo QW

The strength at 28 days shall be satisfactory if the average of three cylinders is not less than 7000 pounds per square inch
and no individual result is less than 6500 pounds per square inch.

Durability

One tie shall be selected at the start of production and thereafter every three months, for air void content and durability
factor tests by an outside testing laboratory.

The air void content shall be measured in accordance with ASTM C457 on the top, center and bottom of a cross section
slice cut from the rail seat of a tie.

The measured air void content shall be not less than 3.0 percent and the air void spacing factor shall not exceed 0.008
inch.

The durability factor shall be measured in accordance with ASTM C666 on a minimum of 4 prisms of concrete taken
adjacent to the samples used for the durability tests as required by this Specification.

The durability factor shall not be less than 90 percent.

The frequency of testing, for durability shall be increased at the Engineer's request if there is evidence that ties do not
satisfy the requirements of this Specification.
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Chloride

The water-soluble chloride content of the concrete shall not exceed 0.06 percent expressed as chloride ion by weight of
cement.

This shall be measured by an outside testing laboratory on fresh concrete or on individual materials in the mix when mix
proportions are developed in accordance with Paragraph entitled "Proportioning" in the Article "Concrete" of this
Specification and thereafter, by tests at three monthly intervals which include materials from all sources in use.

Alkali - Silica Reactivity

The composition of the cement, fine aggregate shall be analyzed and tested in accordance with ASTM C33, ASTM
C227, and the "Duggan" Concrete Expansion Test so as to ensure that the resulting combination does not produce a concrete
subject to deleterious expansion resulting from an alkali-silica reaction.

These tests must be repeated every 6 months, from each source, unless otherwise defined in this Specification.

Whenever a component or source is changed, new tests must be performed on these components or sources.

CEMENT

Cement shall conform to ASTM C150, and low alkali.

Cement alkali content of Na20O equivalent (Na20 + 0.658 K20) shall be as low as possible and not greater than 0.6
percent.

The false set penetration, when tested in accordance with ASTM C359, shall be not less than 50 milometer at
intermediate times and 40 milometer after remix.

Separate random samples of cement shall be taken each day to represent the cement used on each bed.

Each sample shall be not less than one gallon and shall be clearly identified with the date and bed number.

Each sample shall be kept in air- tight container until the corresponding 28-day cylinder tests have been carried out and
results accepted by the Engineer.

Not more than 2 sources of clinker or ground cement shall be used by the manufacturer during any one-month.

Cement from each source shall be clearly identified and stored in separate weather tight silos.

If 2 sources of cement are used on one bed, the tests in this section shall be performed on the first batch of concrete made
with each cement and if no adjustment to either mix is required, testing shall continue as single design as required in this
section. Strength tests as required in this section shall be conducted on concrete made with each type of cement.

Cement mill certificates shall be provided weekly by each supplier and shall include the results of the following tests on
cement delivered during that week.

Substitution of cement are not be permitted unless it pre-qualified through the tests listed in this special provision.

Requirements

Fineness by air permeability (ASTM C204).

False Set (ASTM C359) - Penetration at 3, 5, 8, and 11 minutes and remix.

Setting Time (ASTM C191).

Compressive Strength (ASTM C109) at 1 day, 3 days, and 7 days.

Chemical Analysis (ASTM C114) - INCLUDING SIO AI,02;, Fe,O;, CaO, MgO, SO;, K,O, Na,O and calculated
alkalis as N,O equivalent, C3S, C,S, C;S, C,AF.

Residue on 325-mesh sieve (ASTM C430).

At least once during every three months, a randomly chosen sample of cement from each source used shall be analyzed
for alkali content in accordance with ASTM C114 by an outside testing laboratory.

Aggregates

Fine and coarse aggregates shall meet the requirements of the AREMA Specifications for Aggregates, Part 1, Section
1.3, Chapter 8 of the AREMA Manual.

Aggregates shall be natural aggregates complying with ASTM C33 Class 4S. The maximum combined coarse aggregate
percentage wear shall not exceed 39 percent.

The manufacturer shall provide evidence that concrete containing aggregate from the proposed source with a cement
content and alkali burden similar to the job mix, has a satisfactory service history of at least 5 years. This evidence shall
include structures requiring a Class 4S aggregate.

The maximum size of aggregate shall be 3% inch. If the coarse or fine aggregate is supplied in more than one size, each
size shall be stored separately.
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Washed aggregate shall be allowed to drain, in stockpiles, before use. Aggregates shall be free from ice when used.
In additional to the requirements of ASTM C33, the following tests shall be conducted by an outside testing laboratory:

A. Petrographic examination to ASTM C295. Examination shall be repeated on aggregate from each new source.
B. Evaluation of potential alkali reactivity to ASTM C227 or ASTM C1293.

A separate test shall be conducted with each job cement and the results shall conform with ASTM C33 at three and six
months.

This shall be repeated every 6 months for each source.

When there is insufficient time for testing, to ASTM C227 or ASTM C1293, potential alkali reactivity may be evaluated
by the Osmotic Cell Test* developed by PCA. The flow rate at 30 days shall not exceed 1.5 milometer per day.

Evaluation of potential alkali carbonate reactivity:
Aggregates containing carbonate shall be tested in accordance with ASTM C586.

Water

Water in mixing concrete and washing aggregates shall be potable and free of injurious amounts of oil, acid, alkali,
inorganic matter, or other deleterious substances, that may be harmful to concrete or steel as specified in AASHTO T-26.

The mixing water, including that portion of the mixing water contributed in the form of free moisture on the aggregates,
shall not contain a chloride ion content greater than 400 ppm.

Admixtures

Chemical admixtures for concrete shall conform to ASTM C494.

Additives containing chlorides shall not be used.

Only liquid admixtures shall be used.

Air-entraining, admixtures shall conform to ASTM C260 and contain neutralized Vinsol resin or other approved natural
resins as the active ingredient.

Water reducing admixtures shall only be used with the approval of the Engineer. The shall conform to ASTM C494,
Types A, B, D, E.

Water-reducing admixtures, retarding admixtures, accelerating admixtures, water reducing and retarding admixtures,
water-reducing and accelerating admixtures, and high range water reducing admixtures, when authorized by the Engineer,
shall conform to ASTM C494 or ASTM C1017 in the case of superplasticizers.

Other mineral admixtures shall not be used, except for Class F Flyash as noted below, unless mix and quality control
program are specifically approved by the Engineer.

Class F Flyash, if used, shall conform to ASTM C618. The properties shall not exceed the following:

A. 1.5% available alkalis and 60% loss on ignition.

B. Mill test certificates shall accompany each lot of Class F Flyash used in tie production in order to ensure
consistency.

C. The combined mix design with admixtures, if used, shall be tested using ASTM C1567 on the proposed job mix to
verify alkali-silica reaction (ASR) potential.

Prestressing Tendons
General

Prestressing shall be indented wire strand or stress relieved wire.

The wires shall comply with ASTM A881 or stress relieved wire complying with ASTM A421.
The minimum tensile strength of the wire shall be 225,000 pounds per square inch.

Strands for pretensioning tendons shall conform to ASTM A886.

Tendons shall be thoroughly cleaned of drawing lubricants before shipment.

Tendons from one source only shall be used on each bed.

Tendons shall not be contaminated with mud, oil, grease, or chloride salts.

Loose rust shall be removed during stringing and tendons pitted due to corrosion shall not be used.
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Pretensioning

During stringing, tendons shall not become contaminated with form release agent.

Each tendon shall be individually tensioned with the same initial force of between 5 percent and 20 percent of the final
force using, a hydraulic jack.

The final force shall then be applied by multiple tensioning with hydraulic jacks.

The force shall be measured by pressure cases located immediately adjacent to each jack and be measured by elongation.

The forces measured by the two methods shall agree to within 5 percent.

Detensioning

Stress transfer shall be performed in a controlled manner with hydraulic jacks.

The forms shall be free to move and the stress in tendons shall be transferred at the same time and the same rate.

No tendon shall be cut until it is completely detensioned.

If any tendons break during, curing, ties shall be load tested in Rail Seat Positive in accordance with Paragraph entitled
"Acceptance Load Testing" in Article "Testing of Ties", starting with the ties from the form adjacent to the abutment where
the tendon broke and moving towards the other abutment, when a point on the bed is reached at which ties from one form
pass the test, the remaining ties shall be accepted without further load testing.

Rail Fastening System Components

Rail fastening system shall be resilient, thread-less and adjustable in three steps without dismantling the fastener. The
three steps shall be:

A. Retracted: Permits installation or removal of rail
B. Intermediate: Permits longitudinal rail movement
C. Clamped: Provides full rail clamping force.

Fasteners shall be comprised of as few components as economically and technically feasible for ease of assembly,
disassembly, and maintenance. The rail clips, rail seat pads, and insulators shall be furnished by rail clip manufacturer and
shall be compatible with concrete tie shoulders.

Configure fasteners so rail clip can be installed or replaced in the field by one person using standard readily available
track tools. Clips shall be capable of being installed by commercially available automated equipment.

Configure fasteners so that when the rail clips are retracted, the rail may be lifted vertically until it is completely free of
the fastener without disturbing the horizontal or vertical alignment of the fastener.

Fasteners shall have, on both sides of the rail base, a positive means of preventing more than 1/8 IN total lateral
movement of the rail base relative to the fastener in case of failure or loosening of one or both rail clips. The positive means
shall extend at least 3/8-inch above the base of rail in the installed position.

Fasteners shall be Pandrol "Fastclip" or approved equal. Rail clips, insulators and tie pads shall be pre-assembled on
cross tie at manufacturer's plant.

Rail Clips

Rail clips shall not be dependent on elastomeric components in torsion. The clips shall be reusable after removal through
repeated applications without any effect on the operating performance of the system.

The minimum vertical hold down force for spring clips shall be 2,500 pounds with total minimum force of 5,000 pounds
per rail fastener assembly.

Insulators

An insulator shall be used between the rail clip, shoulder insert and the rail to position rail to the proper gauge, provide
electrical insulation, reduce abrasion, and transfer the rail loading to the rail clip and shoulder insert.

The insulator shall be capable of withstanding degradation from oxidation, water, alkali, petroleum oils, synthetic
lubricants, and sunlight without having detrimental effect on the performance of the insulator.

Insulator dimensions shall be appropriate to provide standard gauge dimension.

Insulators for different uses (adaptive insulators) shall be of different colors or different appearance for ease in
identification.
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Rail Seat Pads

Provide rail seat pads compatible with the rail fastening system with a shape which provides positive means of
preventing movement of the pad parallel to the rail. Pads must comply with SCRRA Engineering Standard ES 2363.

Alternate designs of rail seat pads shall be considered, provided they have successful history of performance of at least
three years service under comparable service conditions.

Alternate design must be specifically approved by the Engineer.

Submit results of industry standard tests concerning the above properties.

Iron Shoulders

Iron Shoulders shall be Pandrol cast shoulders for "fast clip" or approved equal, sized for 136 pounds, 6 inch base rail
dimension, with adaptive insulators, pads, and clips

Ductile iron shoulders shall be obtained by the manufacturer and shall conform to ASTM A536 Grade 60-40-18 or 65-
45-12.

They shall be marked with the part number, supplier's identification and pattern number.

At least four Y block specimens shall be cast from each heat, or in continuous casting, from each four-hour period.

Specimens shall be heat treated under the same conditions as the shoulders they represent.

Tension test specimens with a cage length of 2 inch shall be machined from the Y blocks and one tension test shall be
made for each heat or each 4-hour pour period.

If the elongation and tension test results do not conform to ASTM A536, a further specimen shall be tested and if this
fails the cast shall be reheated or rejected.

The shoulders and test specimens may not be reheated more than once.

After reheating, two test specimens shall be tested.

If either of these fails to conform to ASTM AS536, the cast shall be rej