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Appendix

Acronyms Used By Caltrans

AA Advertise and Award/Affected Agency CALNET California Integrated Telecommunications
AADD Authority to Advertise District Delegation Network
ADT Average Annual Daily Traffic Cal/OSHA Califgrpia Opcupational Safety and Health
AAOE Authority to Advertise Office Engineer Admlnlstr.anon
AASHTO American A.ssocia’.[iqn of State Highway 22': gooperat?ve Agreement Manual

Transportation Officials ooperative Agreement Report
AC Asphalt Concrete CASA California Association of Sanitation Agencies
ACHP Advisory Council on Historic Preservation ggg galifornia Coastal Commission (State)

(Federal) ontract Change Order
ACR Allocation Change Bequest/Assemny gggB galifornia.Code of Regulations

Concurrent Resolution onstruction Contract Standards Branch
ADA Americans with Disabilities Act (Federal) C-D Collactor-Disribistor
ADL Aerial Deposited Lead CDF Callfornla.Depar‘[ment of Forestry (State)
ADT Average Daily Traffic CE Constructpn Evaluatgd

1. Categorical Exclusion (Federal)
A&E Architectural and Engineering CE 2. Categorical Exemption (State)
AIS Appearance Information Sheet CEC Caltrans Encroachment Committee (Obsolete)
AMCRP Annual Maintenance Compliance Review Plan CEQA California Environmental Quality Act (State)
ANAC Approaching Noise Abatement Criteria CFR Code of Federal Regulations
APCD Air Pollution Control District CHD County Health Department
APE Area of Potential Effects CHP California Department of Highway Patrol
AQMD Air Quality Management District (Stgte) -
- - California Integrated Waste Management

ASC Accounting Service Center (Caltrans HQ) ClwmB Board (State)
ASTM American Society for Testing and Materials CMA Congestion Management Agency

(San Francisco) Bay Con§eryation CMAQ Congestion Mitigation and Air Quality
BCDC and Development Commission Program (Federal)

(State: Districts 4 & 10) CMmP Congestion Management Program
BEES Basic Engineering Estimating System co County
BMP's Best Management Plans/Best Management COG Council of Governments

Practices C07ZP Construction Zone Enforcement Enhancement
BR Bridge Restoration and Replacement Program Program

(Federal) CPESC Certjfied Professional in Erosion and
BPM Begin Post Mile Sediment Control
CA Certification Acceptance CSWPPP gloarrl]ceptual Storm Water Pollution Prevention
CAM | Clean Air Act Amendments (Federal) CPH California Permit Handbook
CADD Computer-Aided Design and Drafting CPM Critical Path Method
CAH Controlled Access Highway CRP Community Relations Plan
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Acronyms Used By Caltrans continued

CRR Commuter Rail Program (State) DSA Division of State Architect, Department of
CPSD Capital Projects Skills Development General Services (State)
CSP Capital Scheduling Plan DSMP District System Management Plan
CSS Context Sensitive Solutions DTM Digital Terrain Model
CT Caltrans DU Design Unit
CTC California Transportation Commission (State) DVBE Disabled Veterans Business Enterprise
CTIPS California Transportation Improvement EA Expenditure Authorization/Environmental

Program System Assessment (NEPA)
CTP California Transportation Plan EAG Encroachment Advisory Group
CWA Clear Water Act EB Eastbound
DAF Damage Assessment Form (Federal) ED Environmental document
DBA Decibel-A Scale EDP Electronic Data Processing
DBE Disadvantaged Business Enterprise EEM Environmental Enhancement and Mitigation
DBR Discretionary BR (Federal) (State)
DC Draft Contract EH Environmental Handbook
DCR Draft Contract Ready EIR Environmental Impact Report (CEQA)
DD District Director EIS Environmental Impact Statement (NEPA)
DDC District Division Chief EPA Environmental Protection Agency (Federal)
DED Draft Environmental Document EPM End Post Mile
DEIR Draft Environmental Impact Report (CEQA) ER Emergency Relief Program (Federal)
DEIS Draft Environmental Impact Statement (NEPA) ESAL Equivalent Single-Axle Loads
DES Division Engineering Services ESC Engineering Service Center (Caltrans HQ)
DES-QE | Division Engineering Services - Office ETW Egge of Traveled Way

Engineer FA Fire Agency

Division of Engineering Services Project FAA Federal Aviation Administration (Federal)
DES-PCR Change Request FAPG Federal-aid Program Guide (Federal)
DFG Department of Fish and Game (State) FAS Federal-aid Secondary (obsolete)
DGS Department of General Services FAU Federal-aid Urban (obsolete)
DHS Department of Health Services FCA Fire Control Agency
DHV Design Hourly Volume FCR Flexible Congestion Relief Program (State)
DI Delay Index FED Final environmental document
DIB Design Information Bulletin FEIR Final Environmental Impact Report (CEQA)
DIS Design Intent Statement FEIS Final Environmental Impact Statement (NEPA)
DLAE District Local Assistance Engineer FEMA Federal Emergency Management Agency
DOD Department of Defense (Federal) (Federal)
DOE District Office Engineer F&E System| Freeway and Expressway System

Division of Structures of the ESC FHWA Federal Highway Administration
DOS (Caltrans HQ) FONSI Finding of No Significant Impact (NEPA)
DOT Department of Transportation (Federal) FPP Final Plan Preparation
DPR Draft Project Report FPPP Facility Pollution Prevention Plan
DR District Response FRIS Final Relocation Impact Study/Statement
DRB Dispute Resolution Board ESTIP Federal State Transportation Improvement
DRIS Draft Relocation Impact Study/Statement Program

FTA Federal Transit Administration (Federal)
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Acronyms Used By Caltrans continued

FTIP Federal Transportation Improvement Program LEDPA Least Environmentally Damaging, Practicable
FY. Fiscal Year Alternative
G-11 (A CTC resolution) Leq Equivalent Sound Level
(Identification Code Prefix for Training LOC Locally Funded State Highway Projects
GES .
Classes) LOS level of service
GIS Geographic Information System LS Lump Sum
GS (Department of) General Services (State) LTC Local Transportation Commission
GSRD Gross Solids Removal Device MDL maximum daily load
HDM Highway Design Manual MEP Maximum Extent Practicable
HES Hazard Elimination Safety Program (Federal) Office of Materials Engineering and Testing
: METS .
HIA Highway Improvement Agreement Services, of the ESC (Caltrans HQ)
HOV High-Occupancy Vehicle MHHW Mean Highest High Water
HM Highway Maintenance (Code) MIS Major Investment Study
HP Highway Planting MISST Maintenance Inspection & Slope Stabilization
HP&R Highway Planting and Restoration Team
HPSR Historic Properties Survey Report MOA Memorandum of Agreement
HQ Caltrans Headquarters MOU Memorandum of Understanding
HW Hazardous Waste MPO Metropolitan Planning Organizations
HWMP Hazardous Waste Management Plan MS4 Municipal Separate Storm Sewer System
A Independence Assurance MSA Management Systems Activities
IC Interstate Completion Program (Federal) MTMC Military Traffic Management Command
IC/ID llicit Connection/lllegal Discharge (Federal)
IFA involved federal agency NAAQS National Ambient Air Quality Standards
IGR Intergovernmental Review NAC Noise Abatement Criteria
IM Interstate Maintenance Program (Federal) NB Northbounq
IMMS Integrated Maintenance Management System NBSSR | Noise .Barner Scope Summary Report
IRR Intercity Rail Program (State) ND Negative Declaration (CEQA)
IRRS Interregional Road System (State) National Environmental Policy Act (Federal)
g y NEPA 1969
IRS Interregional Road System Program (State) . .
IS Initial Study (CEQA) NOC Notice of Construction
ISA Initial Site Assessment NPDES National Pollutant Dllscharge Elimination
Intermodal Surface Transportation Efficienc System (State Permi
ISTEA Act of 1991 (Federal) P J NH National Highway System Program (Federal)
Intermodal Transportation Management NHS Natfonal nghway Sygtem
TS System NOD Notice of Determination (CEQA)
IWMB Integrated Waste Management Board NOI Notice of Intent (NEPA)
KP Kilometer Post NOP Notice of Preparation (CEQA)
1. Local Agency NOV Notice of Violation
LA 2. Landscape Architect NPDES National Pollutant Discharge Elimination
LAAPS Local Agency Automated Pay System Sysltem —
LAQMD | Local Air Quality Management District NPL National Priorities List
LAP Landscape Architecture Program NRDC National Resources Defense Council
LCcC Local Coastal Commission NSP New Standard Plan
NSSP New Standard Special Provision
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Acronyms Used By Caltrans continued

0A Obligation Authority (Federal) POTW Publicly owned treatment works
0C Overcrossing PPDG Project Planning and Design Guide
OH Overhead PPNO Planning Program Number
OHC Other Highway Construction Program (State) P & PPR | Permit and Port Planning Regulations
0JT On-the-job Training PR Project Report
OE Office Engineer, Division of Engineering PRC Public Resources Code
(DES-OE) | Services-Office Engineer (Caltrans HQ) PS&E Plans, Specifications, and Estimate
OES Office of Emergency Services PSR Project Study Report
OPR Office of Planning and Research (State) PSSR Project Scope Summary Report
0SD Office of Structure Design, of the ESC PSTIP Proposed State Transportation Improvement
(Caltrans HQ) Program
0SF Office of Structure Foundations, of the ESC PUC Public Utilities Commission (State)
(Caltrans HQ) PUMS PYPSCAN Unit Il Monitoring System
Office of State Landscape Architecture PY Person Year
OSLA Caltrans HQ) (obsolet
(Caltrans HQ) (obsolete) PYPSCAN Person Year and Project Schedule and Cost
Office of Structures Maintenance and Analysis
osmal L
Investigations, of the ESC (Caltrans HQ) QA Quality Assurance
PAR 1. Project Approyal Beport (obsolete) ac Quality Control
2. Project Authorization Request (obsolete) RAD Remedial Action Design
PC Personal Compu'ter 1. Relocation Assistance Program
PCA Pest Control Advisor RAP 5 Remedial Action Plan
PCB polychlorinated biphenyls RAS Rehabilitation and Safety Program (State)
PCC Portland Cement Concrete RCE Registered Civil Engineer
PCE Project Coordination Engineer RCR Route Concept Report
PCP Penptachorophenol RE Resident Engineer
PCR Project Change Request RDWs | Waste Discharge Requirements
PD Project Development RFP Request For Proposal
PDPM Project Development Procedures Manual RFQ Request For Qualifications
PDT Project Development Team Rl Remedial Investigation
PDWTM | Project Development Workflow Tasks Manual RICS Remote Irrigation Control System
PE Project Engineer RIS Relinquishment Information Sheet
PEE Preliminary Environmental Evaluation ROD Record of Decision (NEPA)
PEER Permit Engineering Evaluation Report RON Resolution of Necessity
PHF Project History File ROWM Right of Way Manual
PID Project Initiation Document RR Railroad
PIF Public Interest Finding RRR Resurfacing, Restoration, Rehabilitation (3R)
PIR Project Information Report RRRR Resurfacing, Restoration, Rehabilitation,
PISA Project Information Systems and Analysis Reconstruction (4R)
PM. Post Mile (obsolete) RSP Revised Standard Plan
PM Project Manager RSTP Regional Surface Transportation Program
PMCS Project Management Control System (Federal)
PMP Project Management Program (Caltrans HQ) RTIP Regional Transportation Improvement Program
PMPM Project Management Procedures Manual RTL Ready-To-List
PMS Pavement Management System RTP Regional Transportation Plan
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Acronyms Used By Caltrans continued

RTPA Regional Transportation Planning Agency TASAS Traffic Accident Surveillance Analysis System
RU Responsible Unit TCI Transit Capital Improvement Program (State)
R/W Right of Way TCS Transportation Corridor Study
RWQCB Regional Water Quality Control Board (State) TEA Transportation Enhancement Activities
SAM State Administrative Manual Program (Federal)
SAP Sampling and Analysis Plan TERO Tribal Employment Rights Ordinance
SAVE Society of American Value Engineers Tl Traffic Index
SB Southbound TIP Transportation Improvement Program
SCR Senate Concurrent Resolution TMDL Total Maximum Daily Load
SDR Site Damage Report TMP Transportation Management Plan
SER Standard Environmental Reference TRAMS | Transportation Accounting Management
SFPC Special Funded Project Coordinator System
SFY State Fiscal Year TRB Transportation Research Board
S&H , TRO Time-Related Overhead
Code Streets and Highways Code (State) TSDP Transportation System Development Program
SHELL State Highway Extra Legal Load TSIP Transportation System Information Program
SHOPP State Highway Operation and Protection (Caltrans HQ)
Program (formerly HSOPP) TSM Traffic Systems Management
SHPO State Historic Preservation Officer (State) TSMP Traffic Systems Management Plan
Sl Safety Index /Site Investigation us. United States
SIP State Implementation Plan uc Undercrossing
SLC State Lands Commission (State) UNPAR Un-Project Authorization Request
SLTPP State/Local Transportation Partnership URR Urban Rail Transit Program (State)
Program (State) USA Underground Service Alert
SMARA Surface Mining and Reclamation Act (State) USACE United States Army Corps of Engineers
SOE Structure Office Engineer usc United States Code (Federal)
SPCC Spill Prevention Control and Countermeasure USCE United States (Army) Corps of Engineers
SR Senate Resolution (Federal)
SRE Scenic Resource Evaluation USCG United States Coast Guard (Federal)
SRRA Safety Roadside Rest Area USGS United States Geologic Survey (Federal)
SRTP Short Range Transit Plan VA Value Analysis
SSP Standard Special Provision VE Value Engineering (obsolete)
STIP State Transportation Improvement Program VIA Visual Impact Assessment
STP Surface Transportation Program WASHTO Western Asgociatigq of State Highway
(Federal — formerly FAU or FAS) Transportation Officials
STRAIN Structures Replacement And Improvement WB Westhound
Needs WBE Women'’s Business Enterprise
SW Soundwall Program (State) WBS Workload Breakdown Structure
SWAT Storm Water Advisory Team WPC Water Pollution Control
SWDR Storm Water Data Report WPCP Water Pollution Control Plan / Water Pollution
SWMP Storm Water Management Plan Control Program
SWPPP Storm Water Pollution Prevention Plan XPM (eXpert Project Manager ™, a scheduling
California State Water Resources Control database)
SWRCB
Board
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Safety Awareness for Designers Performing
Field Work

Working on and near State highways is serious business.
Statistics show that approximately one of every eight drivers
is impaired in some form. Safety awareness must receive the
same level of attention given to gathering information and
inspecting facilities in the field.

This simplified list of safe field practices should be reviewed
regularly and discussed in detail with anyone who is new to
the highway environment.

Before you go .....

e |t is critical that all employees take the time to review
and become familiar with the information, located on the
Intranet at: http://admin.dot.ca.gov/hr/HEALTHSAFETY/
Safety/safetymanual_toc.shtml.

e Conduct pre-field trip discussions with all participants to
review potential hazards, general safety guidelines and
necessary personal protective equipment.

e |f the project is in construction, call prior to visiting the
job site.

e Bring a “safety bag” with a list of local medical facilities
and a first aid kit.

What to wear ....

e Always wear your lap belt and shoulder harness when
you are in the vehicle; even when parked.

e Always wear a lime green (preferred) or orange safety
vest with reflective stripes, hard hat and safety glasses
when working on foot within the right of way of any State
highway.

e Wear serviceable shoes, long pants, long sleeve shirt and
ID badges.

e Sunscreen.

Once you're there ....

e Park off the highway whenever possible. Use access
gates.

e Unless absolutely necessary, stay off the roadway and
shoulder. Use your vehicle as a barrier between you and
traffic, when possible. Walk behind guard rails or other
barriers, when possible.

e Try to face on-coming traffic as you work, and keep your
eyes and ears open for traffic. If you must concentrate on
your work, bring along a person to act as a look-out or to

keep the vehicle in position as a barrier. Agree upon an
emergency response to errant vehicles.

e Watch your footing. Be aware that groundcover can cover
up holes and dangerous objects. Stay off steep slopes
where footing is unstable.

e Discontinue work before dusk or when fog or adverse
weather reduces driver visibility and do not work if
roadway is wet or icy.

Be careful what you touch ....

e Soil adjacent to most highways contains low levels of
aerially deposited lead originating from leaded gasoline,
and soil under steel structures frequently contains lead
as a result of leaded paint. Lead enters the body through
inhalation or ingestion and is not readily absorbed
through the skin. Even low levels of lead can pose
serious health problems and it is of particular concern
for children and women of child-bearing age. Avoid
working when there is substantial air borne dust. Wash
your hands and face after exposure and particularly
before you eat or drink. Wash footwear of dirt and mud,
and avoid contaminating the office or your home. Wash
contaminated clothing and keep it separate from other
clothing until it is washed.

e Do not touch material you suspect may be toxic or
hazardous. This includes powders, chemicals, odoriferous
substances, suspicious packages, chemical drums or
containers, weapons, syringes or hypodermic needles,
dead animals, and broken glass. Immediately notify
Caltrans or the police of the location of weapons or
suspected toxic or hazardous substances.

e Be careful to avoid poison oak. If you've been exposed,
wash with specially formulated poison oak soap and cold
water or with specially formulated poison oak cleanser as
soon as possible.

e Be careful to avoid snakes.

e Avoid homeless encampments. Report encampments to
Maintenance.
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What Governs Over What

From the May 2006 standard Specifications

5-1.04 Coordination and Interpretation of Plans, Standard
Specifications, and Special Provisions

These Standard Specifications, the Standard Plans, project
plans, special provisions, contract change orders and all
supplementary documents are essential parts of the contract,
and a requirement occurring in one is as binding as though
occurring in all. They are intended to be complementary, and
to describe and provide for a complete work.

Project plans shall govern over Standard Plans; Standard
Plans and project plans shall govern over these Standard
Specifications; and the special provisions shall govern over
both these Standard Specifications and the plans.

Should it appear that the work to be done or any of the
matters relative thereto are not sufficiently detailed or
explained in these specifications, the special provisions or
the plans, the Contractor shall apply to the Engineer for such
further explanations as may be necessary and shall conform
to them as part of the contract. In the event of any doubt

or question arising respecting the true meaning of these
specifications, the special provisions or the plans, reference
shall be made to the Engineer, whose decision thereon shall
be final.

In the event of any discrepancy between any drawing and the
figures written thereon, the figures shall be taken as correct.
Detail drawings shall prevail over general drawings.

What Governs Over What (Highest to Lowest)
Special provisions
Project plans
Standard Plans
Standard Specifications

From the 2006 Standard Special Provisions
S1-101_E_A08-17-07
Page 1 of 1

USE WITH 2006 STANDARDS.

This provision will be inserted in the boilerplate

during the MERGE.

The work embraced herein shall conform to the provisions
in the Standard Specifications dated May 2006 and the
Standard Plans dated May 2006 of the Department of
Transportation insofar as the same may apply and these
special provisions.
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Highway Design Manual Index

Items in red have been added for your convenience and are

not listed in the HDM

AASHTO STANDARDS
PolicyonUseof ....................... 82.3
ABANDONMENT
WaterWells .......................... 110.2
ABBREVIATIONS, OFFICIAL NAMES ... .......... 61.1
ACCELERATIONLANE . ..................... 403.5
At Rural Intersections . .................. 405.1
ACCESSCONTROL . ... 62.6
.................................... 104
Alignment, Existing ................ ... 104.3
Alignment, New ..................... 104.3
Frontage Roads ..................... 104.3
Frontage Roads Financed by Others ....... 104.3
General Policy ....................... 1041
Highways, Definition .................. 62.3
Interchanges .......... ... ... ...... 504.8
Intersections .. .......... i 405.6
Openings ... 104.2
Openings, Financial Responsibility .. ...... 205.5
Openings on Expressways .............. 2051
Openings in Relation to Median Openings. . . . . 104.5
Rights, Protectionof .................. 104.4
ACCESSIBILITY REQUIREMENTS
Curb Ramps, Guidelinesfor ............. 105.4
DrivewayS . ... oo 205.3
Provisions for Disabled Persons .......... 105.3
Refuge Areas ....................... 403.7
ACCIDENT DATA
Intersections . .............. ... ..... 402.2
ACCRETION
Definiton .............. ... ... ...... 806.2
Definiton .......... ... ... ... ... . ... 874
ACQUISITION. .. ... ... 62.6
of Material and Disposal Sites .. ......... 111.5
ADT/AADT
see AVERAGE DAILY TRAFFIC
ADVISORY STANDARDSTABLE . .............. 82.1B

AESTHETIC FACTORS

Contour Grading and Slope Rounding ... ... 304.4

InDesign ........... 109.3

Materials and Color Selection ............ 705

Noise Barrier ...................... 1102.6

Planting ........ ... ... ... .. ... .... 902.1

RetainingWalls . ..................... 210.5
AGGRADATION

Definiton ............... ... ... ... 806.2

Definition ......... .. 874
AGGREGATE BASE

see BASE Engineering Criteria. . ........... 663
AGGREGATE SUBBASE

Engineering Criteria .................... 663
AGGRESSIVE

Definition .............. ... ... ...... 806.2
AGREEMENTS

Drainage, Gooperative ................. 803.2

Materials .......................... 111.4
AIR POLLUTION

Controlof Burning .. .................. 110.3

Controlof Dust ...................... 110.3
ARRRIGHTS. . ......... ... ... 62.6
AIRWAY-HIGHWAY . . . ......... ... ....... 207

Clearances ......................... 207.2

Submittalof Data . ................... 207.3
ALIGNMENT

Aesthetic Factors  ....... ... ... ..., 109.3

Bridges ....... ... ... oL 203.9

Channel ................. ... ....... 862.2

Consistency (Horizontal) . .............. 203.3

Controls (Horizontal) .................. 203.1

Coordination (Horizontal/Vertical) ......... 204.6

Culverts ... ... .. ... i, 823.2

Horizontal ................. ... ....... 203

Vertical (Grade) ....................... 204
ALLUVIUM

Definition ......... ... 806.2

Definition ....... ... ... ... ... ..., 874
ALTERNATIVES FOR CULVERTPIPES .. .......... 853
ALUMINUMPIPE . .. ... ..o 854.4
ANGLE OF INTERSECTION. . . .. .............. 403.3
APPRAISAL . ...... ... 62.6
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Highway Design Manual Index continued

APPROACH SLABS, STRUCTURE

New Construction Projects. . .......... 208.11(2)
Rehabilitation Projects .................. 673 BACKFILL, CULVERTS ...................... 829.2
APPROVALS BACKWATER
Nonstandard Design Features .. .......... 82.2 Definition ............. ... . .l 806.2
Proprietary ltems . .................. 110.10 Definition ............ ... ... ... ..., 874
Proprietary ltems . ................... 601.5 8214
Special Pavement Structural Section Designs — 601.5 ... 864.4
AREAS OF CONFLICT BAFFLE. ....... ... ... ... . . 873.4
Intersections . .............. ... ..... 403.2 BANK
AQUEDUCT Definition . .............. . ... ... ... 806.2
Definition ......... ... ... ... ... 806.2 Definition ........... ... .. .. .. .. ..., 874
AQUIFER Guide .......... ... 873.4
Definition ........... .. .. .. ... .. .... 806.2 Protection, Definition .................. 806.2
................................... 841.2 Protection, Definition ................... 874
ARCHCULVERTS. ... ....... ... ... 854.1 BARRIER
................................... 854.3 ConcreteonWalls .................... 2106
.................................. 854.4 Median ............................ 3053
................................... 854.6 Noise ...................... 1100
................................... 854.7 Railing ........................... 208.10
ARMOR. ... ... .. .. 873.3 BASE
ARTERIAL HIGHWAYS . ...................... 62.3 Definitions ............ .. 62.7
ARTESIAN WATERS Aggregate .............. ... 662.1
Definiton .............. ... ... ...... 806.2 AsphaltTreated ...................... 662.2
ASPHALT CONCRETE Asphalt Treated Permeable ............. 662.3
see FLEXIBLE PAVEMNT CementTreated ..................... 662.2
ASPHALT TREATED PERMEABLE BASE Cement Treated Permeable ............. 662.3
Definition .. ........ .. ... .. L 62.7 Description . .......... .. ... .. ... ... 602.1
Design, Asphalt Pavement .............. 633.1 Engineering Criteria .. .................. 663
Design, Concrete Pavement . ............ 623.1 Granular, Untreated . .................. 662.1
Pavement Drainage ................... 662.3 Hot Mix Asphalt Concrete .............. 662.2
AUXILIARY LANES . . . ........... ... ... .. ..., 62.1 Lean Concrete ...................... 662.2
Interchange ........................ 504.5 Treated Permeable ................... 662.3
AVAILABLE HEAD,USEOF . .. ................ 821.1 BASEMENT SOIL
................................. 821.4 See SUBGRADE
AVERAGE DAILY TRAFFIC. .. .................. 62.8 BASIN CHARACTERISTICS
................................... 103.1 Elevation .......................... 8127
AVULSION LandUse .............. ..., 8124
Definition ........... ... .. ... ... ... 806.2 Orientation ......................... 812.8
Definition ......... ... ... .. .. 874 Shape ... ... . 812.2
AXIS OF ROTATION Size ... 812.1
Superelevation . ................ . ... 202.4 Slope ... 812.3
AXLE LOADS, EQUIVALENT SINGLE Soil&Geology ... 812.5
see EQUIVALENT SINGLE AXLE LOADS Storage ... 812.6
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Highway Design Manual Index continued

BEDLOAD
Definition ......... ... .. ... ... ..., 806.2
Definition ......... ... ... ... 874
................................... 851.2
BENCHES
Drains ....... ... 834.4
Slope ... 304.3
BERM . . ... .. .. 835
Definition ......... ... ... ... ... 874
BIKEWAY
Definitions . ........... ... ... .. ..., 1001.1
Design Criteria . ..................... 1003
Markings .......... .. ... 1004
Planning Criteria . .................... 1002
Railings ............ ... ... ....... 208.10
Standards ............... ... .. ... 1000
Traffic Control Devices . ................ 1004
BITUMINOUS
Coatings OnPipes  ................... 854.3
BORDER INSPECTION STATIONS . .. ........... 107.3
BORROW
Definition ............ ... ... .. .. ... 62.7
BRANCH CONNECTION .. .................... 62.4
Freeway-to-freeway .................. 504.4
Interchange, Entrances and Exits ......... 504.2
BRIDGE REPLACEMENT & REHABILITATION
PROGRAM . ............ ... .. ... ... ... 43.3
BRIDGES. .......... ... ... .. . . 208
Alignment . ............ ... ... ....... 203.9
Approach Railing .................... 208.10
Clearances ..............coovviiii... 309
Deer Crossing .. ..ovvvveveei e 208.8
Definiton .......... ... ... ... ... ..., 62.2
Embankment Slopes .................. 208.5
Equipment Crossings  ................. 208.8
Falsework Clearance .................. 204.8
Flood Design ....................... 821.3
GradelLine ............. ... ... ..., 204.7
Overloads .......................... 110.1
Slope Treatment, End . ................. 707
Structure Depth .............. ... ... 204.8
Structure, OpenEnd . ................. 208.5
Types of Structures . ................... 62.2

also see GRADE SEPARATION STRUCTURES

BROKEN-BACK CURVE
see CURVES
BULKHEADS
Definiton ........................... 874
TYPE o 873.3
BULKING
Definition ............ .. ... ... .... .. 806.2
Definition .......... ... ... ... ... . ... 874
Factors .......... ... ... ... .l 813.8
................................... 861.2
................................... 864.3
BUS
DesignVehicle . ..................... 404.2
Loading Facilities .................... 108.2
Turning Templates . .................... 407
BYPASS HIGHWAY . . . ............ ... ... ..... 62.3

CALIFORNIA OPERATIONAL SAFETY

AND HEALTH (CAL-OSHA)

Tunnel Safety Orders. . ................ 110.12
CALIFORNIA R-VALUE

Definition ......... ... ... ... .. ... 62.7

Measurementof ..................... 614.3

Record Keeping ........... ... . ... .. 605.1
CAMBER

Definition ............. ... ... . ..., 806.2

................................... 829.2
CANTILEVERWALLS ...................... 210.1
CAPACITY

Drainage Structure ................... 806.2

Highway ........... ... ... ... ... ... 102

Intersection . ........... ... . ... ..... 4021

Operational Features Affecting Design ... .. 402.1

Ramp Intersection ..................... 406

Safety Roadside Rests . ................ 903.5
CAPILLARITY

Definition ............. ... .. ... 806.2
CAPILLARY WATER

Definition ............. ... ... ... 806.2

................................... 841.2
CAPITAL PREVENTATIVE MAINTENANCE . . ...... 603.3
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Highway Design Manual Index continued

CATCH BASIN Refuge Areas ....................... 403.7
Definition ............. ... ... ... 806.2 Signal Control ....................... 403.9
nlets .. ... 837.2 Speed-change Areas . ................. 403.5

CATCH POINT Summary ... 403.11
Clearance to Right of Way Line .......... 304.2 Traffic Control Devices ................ 403.10
Side Slope Standards . ................ 304.1 Tumning Traffic ....................... 403.6

CATTLEPASSES ................ ... ... ... 208.8 CHECK DAM

CEMENT TREATED PERMEABLE BASE Definition .......................... 806.2
also see BASE Definition . ............... 62.7 CIENEGA

CENTRALANGLE. ......................... 203.4 Definition . .............. ... .. .. ..., 806.2

CENTRIFUGAL FORCE CLEANOUT
Formula ........................... 202.1 Definition . ............. ... ... .. ..., 806.2
Superelevation ............... ... ..., 202 842.4

CHAIN LINK CLEAR DISTANCE
Fences ... ... i 701.2 Stopping Sight Distance on Horizontal Curves  201.6
Railings, Bridges . ................... 208.10 CLEAR RECOVERYZONE . . .................. 309.1

CHANNEL, OPEN CLEARANCES
Alignment& Grade . .................. 862.2 Airway-highway . ..................... 207
Changes ..., 865 Falsework .......................... 204.6
Characteristics ....................... 813 Lateral, for Elevated Structures .......... 309.4
Cross Section ... 863 Pedestrian Over Crossings . ............. 309.2
Design Consideration . ................. 861 Railroad ........................... 309.5
Flow Classifications ................... 864.2 Signs, Vertical ....................... 309.2
Flow Equations .. .................... 864.3 Slope to Right of Way Line .............. 304.2
Linings ... 873.3 Structures, Horizontal . ................ 309.1
Unlined ... ....... ... .. ... ...... 862.2 Structures, Vertical ................... 309.2

CHANNEL & SHORE PROTECTION . ............. 870 Tunnel ... 309.3
Armor .. 873.3 CLIMATE
Definitions . ......... ... ... .. .. L 874 PavementMap........................ 615
Design, Concepts . ................... 873.1 CLIMBING LANES
Design, Highwater & Hydraulics .......... 873.2 Transitions . . ... 206.2
Site Considerations . .................. 872.3 Sustained Grades . .............. ..., 204.5
Training ... 873.4 CLOVERLEAF INTERCHANGE

CHANNELIZATION . . ............... .. ... ..., 62.4 Local Streets . ...................... 502.2
Design Standards . .................... 405 Freeway-to-freeway .................. 502.3
Left-tumn ... 405.2 COATINGS
Principlesof ........... ... ... ... ... 403 Pipe .. 854.3
Right-tum ........ ... ... .. ... 405.3 COEFFICIENT OF ROUGHNESS

CHANNELIZATION, PRINCIPLESOF .. ........... 403 Channels .......................... 864.3
Angle of Intersection . ................. 403.3 Conduit ... ..o 851.2
Areas of Conflict ..................... 403.2 COEFFICIENT OF RUNOFF
Major Movements . ................... 4031 Definiton ............ ... ... .. .. 806.2
Points of Conflict ..................... 403.4 819.2
Precautions ....................... 403.12
Prohibited Turns .. ................... 403.8
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Highway Design Manual Index continued

COLORS, SELECTION

Concrete ..o 705.1

Steel Structures ............... ... 705.2
COMFORT FACILITIES

Roadside Rests ....................... 903
COMFORTABLE SPEEDS

see MAXIMUM COMFORTABLE SPEED
COMMERCIAL DRIVEWAYS .. ................ 205.
COMMUNITY NOISE ABATEMENT PROGRAM . .. .1101.4
COMPOQSITE PAVEMENT

Definition ......... ... ... ... .. ..., 62.7

Engineering Properties ................ 642.1

Mechanistic-Emperical Method .......... 606.3

New Construction ...................... 643

Pavement Preservation .................. 644

Performance Factors .................. 642.2

Reconstruction ........................ 643

Rehabilitation ......................... 645

TYPES oo 641
COMPOUND CURVES. ...................... 203.5

Superelevation ...................... 202.6
CONCENTRATED FLOW

Definition .............. ... ... ...... 806.2
CONCENTRATION

Drainage, Definition ................... 806.2
CONCRETE

Base,Lean ............. .. .. ... .. .. .. 62.7

Base,Lean .............. ... . ... .... 662.2

GravityWalls . ....................... 210.2

Painting ............... ... ... ...... 7051

Pavement, Rigid ...................... 620

Portland Cement Pavement (PCCP)

see RIGID PAVEMENT

RetainingWalls . ..................... 210.2
CONDEMNATION. . . ... oo 62.6

INVerse . ... 62.6
CONDUIT

Cross Section ... 851.2

Crossover, Irrigation  .................. 706.4

Definiton .............. ... ... ...... 806.2

Protective Coating .................... 854.3
CONGESTION MITIGATION AND AIR QUALITY
IMPROVEMENT PROGRAM (CMAQ) . ............ 43.2

CONNECTIONS
Access Openings on Expressways . ....... 205.1
Branch ......... ... ... .. ... ... . ... 62.4
Branch Interchange, Entrances and Exits 504.2
Driveways on Frontage Roads ........... 205.4
Driveways on Rural Roads .............. 205.4
Driveways on Urban Roads .. ........... 205.3
Financial Responsibility ................ 205.5
Freeway-to-freeway .................. 62.4
Freeway-to-freeway .................. 504.4
Freeway with Local Roads .............. 106.2
Local Facility ........................ 2031
PrivateRoad ........................ 205.2
Roadway .......................... 1071
CONSERVATION OF MATERIALS AND ENERGY . . .110.11
CONSTRUCTIBILITY
Pavement ............... .. ......... 618.2
CONTINUOSLY REINFORCED CONCRETE
PAVEMENT........................... 621.2
also see RIGID PAVEMENT
CONSTRUCTION
Freeway Connections with Local Roads .... 106.2
Initial and Stage .. .............. ..l 106.1
Temporary Features ................... 821
Temporary Pavements and Detours .. ..... 612.6
CONTOURGRADING ....................... 304.4
Aesthetics ... ... ... 109.3
CONTRACTORS YARDS/PLANT SITES. .. ......... 112
CONTRAST TREATMENT . ... ... ... ... ..., 704
Policy ... 7041
CONTROL
Drainage, Definition . .................. 806.2
Erosion ...... ... ... 110.2
Traffic, Devices . ..................... 62.8
Traffic, Devices . .................... 403.10
Traffic, Special Problems . .............. 110.7
CONTROL OF ACCESS
see ACCESS CONTROL
CONTROL OF POLLUTION
see POLLUTION CONTROL
CONTROL WATER POLLUTION . . .. ........... 110.2
Native Plant use
Noxious Weeds
Exotic and invasive species
CONTROLLED ACCESS HIGHWAY. . . ... ... ..., 62.3
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Highway Design Manual Index continued

CONVENTIONAL HIGHWAYS. . ................ 62.3 Pavement .......................... 301.2
Sidewalks .......... .. 105.1 Shoulder ... o 302.2
COORDINATION WITH OTHER AGENCIES . .. ... ... 108 Structures ... . 208.2
Bus Loading Facilities . ................ 108.2 CROSSINGS
Divided Nonfreeway Facilities ............ 108.1 Deer . 208.8
with FHWA oo 108.3 Equestrian .. ... ... ... ... ... .. ..... 208.7
COST REDUCTION INCENTIVE PROPOSALS Equipment ......... ... ... ... ... ..., 208.8
Walls ... 210.4 Railroad ........................... 104.3
COUNTERFORTWALLS ... ................. 210.2 CROSSOVER
CRASH CUSHIONS. . ........... ... ... ..... 702.1 Irrigation, Conduits . .................. 706.3
CRIBWALLS ................ooiiiiiii, 210.2 CUL-DE-SACSTREET ....................... 62.3
CRITICAL CULVERTS
Depth, Definition ..................... 806.2 Alignment& Slope  ................... 823.4
Depth, Definition .. .................... 874 Alternative Pipes . ..................... 853
Flow, Definition ...................... 806.2 Anchorage ......................... 829.5
Flow, Definition ....................... 874 Available Head ...................... 821.4
Slope, Definition . .................... 806.2 Backwater .......... .. .. .. .. .. ... 825.1
Slope, Definition ...................... 874 Bedding & Backfill .................... 829.2
Velocity, Definition .................... 806.2 BoxandArch ........ ... ... ... ..... 854.7
Velocity, Definition ..................... 874 Bridges ...... ... . ... . ... 821.3
CROSSDRAINAGE. . ........................ 820 BuoyantForces ...................... 826.3
CROSS SECTION Camber ........ ... .. . 823.2
City Streets and County Roads ........... 308.1 Choiceof Type . .......... ... 851.2
Clear Recovery Zone, ................. 309.1 Culvert Design System ................ 825.3
EffectsonDrainage .................... 833 Curvature ... 823.2
Frontage Roads ..................... 310.1 Definition .............. ... ... ...... 806.2
Geometric ... 62.1 Design Discharge .................... 821.2
Grade ... 204.2 Design Flood, Definition . ............... 806.2
Multilane, All Paved . .................. 307.5 Design Frequency, Definition . ........... 806.2
Multilane, Divided . ................... 307.4 Design Storm, Definiton . .............. 806.2
Multilane, RRR Criteria . ............... 307.6 End Treatment ...................... 826.2
Outer Separation ..................... 310.2 Entrance Design . ................ .. ... 826
State Highway ....................... 307 Entrance Riser ...................... 826.3
Two-lane, New Construction . ........... 307.2 Gradeline ......... ... ... ... . 823.2
Two-lane, RRR Criteria  ................ 307.3 Headwall ................... ... ... 826.3
Warrantsfor ........................ 3071 Headwater ......................... 821.4
CROSS SECTION, OTHER THAN STATE HIGHWAY Heightof Cover ...................... 829.2
ROADS ... .. ... 308 Heightof Cover ................ ... ..., 854
City and County Roads . ............... 308.1 Hydrologic Considerations .............. 821.2
CROSS SECTION, STATE HIGHWAY Improved Inlets ...................... 826.4
see CROSS SECTION Inlet Control ........................ 825.2
CROSS SLOPES Joints .. 853.1
EffectsonDrainage .................... 833 Length ... . ... ... .. i 828.3
Gutter ... 303.2 Minimum Cover ..................... 854.9
Median ................ ... ... ...... 305.2 Multiple Pipes . .................. ..., 824.2
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Highway Design Manual Index continued

Outlet Design
Piping
Roughness
Sag
Service Life
Settlement
Slope
Transitions
Type Selection
CURBRAMPS .. ........... ... ... ........
Guidelines for
Policy and Procedure
CURBS
Bridges
Frontage Roads and Streets
General Policy
Grade Separations
Gutter Pan, Cross Slope
Median
Position of
Ramps
Returns, for City Streets
Structures
Types and Uses
CURVES
Broken-back
Compound
Compound, Superelevation of
Horizontal
Length and Central Angle
Location of Ramp on
Maximum Comfortable Speeds
Radius
Ramp Widening
Reversing
Reversing, Superelevation Transition for . . . .
Spiral
Superelevation
Three-Center
Vertical
CUT WIDENING

D-LOAD
Cracking D-Load
Definition
Reinforced Concrete Pipe

DEADENDSTREET ........................

DEBRIS...... ... ... .
Barrier, Definition
Basin, Definition
Bulking
Control Structure
Definition
Definition
Rack, Definition
Riser

DECELERATION LANE
Left Turns
RightTurns. . ............. .. ... ...,

DECISION SIGHT DISTANCE. . . ...............

DEER CROSSINGS. . .......................

DEFENSE ROUTE
Rural and Single Interstate Routes . ... .. ...

DEFINITIONS. . . ......... ... L,
Drainage
Pavement Structural Section
Deflection Studies
Landscape Architecture. . ................

(1) Classified Landscape Freeway

2) Highway Planting

3) Highway Planting Restoration

4) Highway Planting Revegatation

5) Replacement Highway Planting

6) Required Highway Planting

7) Safety Roadside Rest Area System

(8) Vista Point
DEGRADATION

,\,\,\,\,\,\
— 22

DENSITY . .......... ..

DESIGN
Capacities
Channel & Shore Protection
Designation
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Highway Design Manual Index continued

Discharge .......................... 811.3 General ... ... ... .. 4011
Discharge, Estimating .................. 819 Pavement ............. ... ... . ...... 611
Flood, Establishing ................... 818.2 Pedestrian ......................... 401.5
Frequency, Definition .................. 806.2 Vehicle ................. ... ........ 401.3
Geometric Standards ............. . ... 200 DESIGN, OPERATIONAL FEATURES AFFECTING . ... 402
HourlyVolume ...................... 103.1 Accidents . ........ .. . 402.2
Hourly Volume, Definition ............... 62.8 Capacity ......... ... ..., 402.1
Interchange . ... ... ... ... .. ... ..., 504 Undesirable Geometric Features ......... 402.2
Intersection ............. .. ... . ...... 405 DESIGNATION, DESIGN
Period ... ... ... ... 103.2 DesignPeriod ....................... 103.2
Speed (See DESIGN SPEED) ................. Relationto Design .................... 103.1
Standards, Applications ................. 80 DETOURS . ...... ... .. ., 110.7
Storm .. 821.2 Local Roads Usedas .................. 106.2
Storm, Definition .......... .. ... .. ... 806.2 DETRITUS

DESIGN DESIGNATION Definiton ............... ... ... . ... 806.2
DesignPeriod ....................... 103.2 Definition ........... ... .. ... ... . ..., 874
Relationto Design . ................... 1031 DRV

DESIGN HOURLYVOLUME . . .................. 62.8 see DESIGN HOURLY VOLUME
................................... 103.1 DIAMOND INTERCHANGE . ..................502.2

DESIGN INFORMATION BULLENTINS . ........... 82.6 DIKES

DESIGN LIFE Definition, Earthen .. .................... 874
Pavement ......... ... ... ... 612 Frontage Roads and Streets. . . ........... 303.6
Relation to Design Period ............... 103.1 General Policy. ....................... 303.1

DESIGNSPEED .................... ... ..., 101 Guide, Earthen . .......... .. ... ... ... 873.4
Definition . ........... ... ... ... ... .. 62.8 PCC Grouted Riprap . .................. 873.4
Entrances & Exits . ........... ... ... .. 504.2 Positionof ........... ... ... ... .. ... 303.5
Freeway-to-freeway Minimum . .......... 504.4 Ramps.............. ... ... 504.3
Freeway Entrances & Exits . ............. 504.2 Toe Earthen. ........... ... .. ... .. ... 873.4
Local Facility ........................ 1011 TypesandUses ...................... 303.3
ScenicValues ........... ..., 109 DISCHARGE
Selection ............. .. ... ... ..., 101.1 Definiton ............ ... ... 806.2
Standards ............... ... ... ... 101.2 Design ... 811.3

DESIGNVEHICLE. . ......................... 62.8 Estimatng ............... ... ... ... 819
.................................... 404 Peak ............................. 8113
BUS ... 404.2 DISPOSAL SITES/MATERIALS SITES ............ 111
CaliforniaTruck ...................... 404.2 Acquisitionof ... . ... 1115
Offtracking ......................... 4041 Environmental Requirements ............ 1111
STAATrUCK ..o 404.2 Information Furnished to Prospective Bidders 111.3
Turning Templates .................... 404.3 Investigation of Local Material Sources . . . .. 111.2

DESIGN VOLUME Mandatory, on Federal-aid Projects .. ..... 111.6
see DESIGN HOURLY VOLUME Material Arrangements . ............... 111.4

DESIGN, FACTORS AFFECTING. ... ............. 401 DISTANCE, CLEAR
Bicycles ... ... ... 401.6 Stopping Sight Distance on Horizontal Curves  201.6
Drver .o 401.2
Environment ........... .. ... ... ..., 401.4
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DITCHES

Slope ...
DIVERGING . .............................
DIVERSION

Definition ......... ... ... .. ... . ...,

Definition ......... ... ... ... ...
DIVIDED HIGHWAY. . .......................

GradeLine ............. ... ... .. ....
DIVIDED NONFREEWAY FACILITY . .............
DIVISIONOFDESIGN. . .....................
DOWELBAR .......... ...,

Definition ......... ... ... .. ... ..
DOWNDRAINS

Definition ............ ... ... .. ...,

Edge System (See EDGE DRAIN)
DRAINAGE

Area, Definition ......................
Area ... .
Basic Policy ........................
Channels ...........................
Computer Programs ..................
Computer Programs ..................
Computer Programs ..................
Cooperative Projects Policy .............
Course, Definition ....................
Definiton .............. ... ... ......
Definition, Channel & Shore .. ............
Design Responsibility —.................
Detention Basins .....................
Divide, Definition .....................
Easement, Definition ................ ..
Economics of Design ..................
Galleries .......... .. ... . L
Glossaryof Terms . ...................
Median ................ ... ... ......
Objectives of Design .. ................
Pavement ............. ... ... .......
byPumping .......... ...
Roadway ...........................

Section, Dutiesof .................... 802.1
Subsurface . ... 840
System, Definition .................... 806.2
DRAINS
Anchorage ............. .. ... ... ... 834.4
Benches .......... ... ... Ll 834.4
Entrance Standards ................... 834.4
Geotextile ......... ... ... ...l 841.5
Horizontal .......................... 841.5
Outlet Treatment . .................... 834.4
Overside, Spacing & Location ........... 834.4
ServiceLife .......... ... ... L, 853.1
Slope . ... 834.4
Subsurface Types . ................... 841.5
DRIVEWAYS. ... ... .. 205
Access Openings on Expressways ........ 205.1
Commercial ........... ... ... .. ..., 205.3
Financial Responsibility ................ 205.5
Frontage Roads ..................... 205.4
Local Standards ..................... 205.3
Pedestrian Access . .................. 205.3
Residential ......................... 205.3
RuralAreas ......................... 205.4
Uban ................... .. L 205.3
DRY WEATHER FLOWS
Definiton ............. ... ... ...... 806.2

EARTH RETAINING SYSTEMS

AnchoredWall ...................... 210.2
CantileverWall . ...................... 210.2
Concrete GravityWall ................. 210.2
CounterfortWall . ..................... 210.2
Crib Wall; Concrete, Steel and Timber .. .. .. 210.2
Drainage .............cciiiiiii. 210.8
Electroliersand Signs .. ............... 210.8
Footings ......... ... i, 210.8
Gabion BasketWall ................... 210.2
GravityWall ......................... 210.2
L-TypeWall ..o 210.2
MasonryWall . ....................... 210.2
Mechanically StabilizedWall ............. 210.2
Non-Gravity Cantilevered Walls .......... 210.2
Propritary ........... .. ... ... ...... 210.2
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Highway Design Manual Index continued

Reinforced Embankments .............. 210.2 Head, Definition ..................... 806.2
Rock GravityWall .................... 210.2 Loss, Definition . ........... ... .. .. ... 806.2
Rock/Soil Anchors . ................... 210.2 ENVIRONMENTAL REQUIREMENTS
Safety Railings ...................... 210.6 Bus Loading Facilities .. ............... 108.2
Salvaged Material RetainingWall . ........ 210.2 Contractor’s Yard and Plant Site .. ......... 112
Secant Soldier PileWall ................ 210.2 FHWA .. 108.3
SheetPileWall ...................... 210.2 Material Sites and Disposal Sites .. ........ 111
Slurry DiaphragmWall . ................ 210.2 MedianWidth ....................... 305.1
Soil MixWall ........................ 210.2 Project Development ................... 81.1
Soil NailWall ....................... 210.2 Special Considerations . ................. 110
Soil Reinforcement Systems ............ 210.2 EQUALIZER
Soldier Pile Wall with Lagging ........... 210.2 Definition .......... ... ... ... . ... 806.2
Tangent Soldier PileWall . .............. 210.2 826.3
Tire Anchored TimberWall . ............. 210.2 EQUESTRIAN TRAILS
Utilities ... 210.8 see TRAILS, MULTIPURPOSE

EARTHQUAKE CONSIDERATIONS . . . ........... 110.6 EQUESTRIAN UNDERCROSSINGS. . ............ 208.7

EASEMENT ...... ... ... ... .. ... ... .. ..., 62.6 EQUIPMENT CROSSINGS. .. ................. 208.8
Definition ......... ... ... . ... .. ..., 806.2 EQUIVALENT SINGLE AXLE LOADS

ECONOMIC ANALYSIS Definition ......... ... ... ... . 62.7
see LIFE-CYCLE COST ANALYSIS Conversion ESAL to Traffic Index .. ........ 613.3

EDDY LOSS ESAL Constants . .................... 613.3
Definition ............... ... ... ... 806.2 Lane Distribution Factors . .............. 613.3

EDGEDRAIN. . ... ... ... ... . 606.3 Projections, Truck Traffic ............... 613.3
System, Definition .................. ... 62.7 EROSION

ELECTROLIERS AND SIGNS And Accretion, Definition . .............. 806.2
Walls ... 210.7 Control, Channel & Shore . ............. 871.1

EMBANKMENT Control, Planting .. .................... 902
Definition . ........ ... .. ... ... .. .. ... 62.7 Control, Water Pollution . ............... 110.2
Side Slope Standards . ................... 304 Definition ......... ... 806.2
Slopes at Structures . ................. 208.5 Definition .......... ... .. ... ... ..., 874
Structure Approach Embankment ... ... .. 208.11 Vegetative Control .................... 62.5

EMINENT DOMAIN. . . ..., 62.6 EVAPORATION

ENCROACHMENT .......................... 62.6 Definiton ................... ... ... 806.2

END OF FREEWAY 812.8
Connections with Local Roads . . ........... 106.2 814.4

ENDWALL 819.2
Definition ............ .. 806.2 EXITS

ENERGY Freeway Interchange .................. 504.2
Dissipator, Definition .................. 806.2 EXPRESSWAY . ... ... . 62.3
Dissipator ......... ... ... ... ..l 827.2 EXTENDED GORE PAVING
Grade Line, Defintion ................. 806.2 Contrasting Treatment .. ............. 504.2(2)
Head, Definition ..................... 806.2 504.2A

ENTRANCE 504.2B
Design (Hydraulic) ..................... 826 e 504.3L
Freeway Interchange .................. 504.2
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FAA
Abbreviation . ........ ... ... . oLl 61.1
Notice Requirements .................. 207.3
FACTORS AFFECTING INTERSECTION DESIGN
see DESIGN, FACTORS AFFECTING
FALSEWORK ... ........... ... ... ....... 204.8
GradeLine ............. ... ... .. ..., 204.8
Vertical Clearance . ................... 204.8
Width of Traffic Openings .............. 204.8
Worker Safety ....................... 204.8
FAN
Definition .......... ... ... .. .. .. .... 806.2
Definition .......... .. ... ... ... 874
FEDERAL-AID .. ........ ..o, 40
Funding Determination .. .................. 44
Programs (see also PROGRAMS) ... ....... 43
System ... 42
FEDERAL LANDS PROGRAM . .. ............... 43.4
FENCES . ... ... ... . . . . 701
Approval ............ .. ... ... ... ..., 701.1
Barbed Wire, Type BW . ................ 701.2
ChainLink ......................... 701.2
Exceptions to Standard Types  ........... 701.2
Freeways and Expressways ............. 701.2
Locationof ............. ... ... ...... 701.2
Locked Gates ....................... 701.2
Median ........... ... ... ... ...... 701.2
on Other Highways ................... 701.3
Policyand Purpose . .................. 7011
RetainingWalls . ..................... 210.6
Safety Roadside Rests . ................ 903.5
Standard Types ...................... 701.2
Vinyl-clad . ....... ... ... .. 7051
Weathering Type Steel . ................ 705.1
Wire Mesh, Tyjpe WM .. ................ 701.2
FETCH
Definition ......... ... ... ... . ... .. 874
FHWA
Approval of Locked Gates . ............. 701.2
Approval of Mandatory Sites . ........... 111.6
CoordinationWith .................... 108.3
Federal-aid .......................... 40
LiaisonWith ........................ 11.2

FILTERFABRIC . .......................... 841.5
FIXKEDOBJECTS ........................ 309.2(2)
FLAP GATES
Definition .............. ... ... ...... 806.2
................................... 821.6
................................... 838.5
FLARED END SECTION .. ................... 826.3
................................... 834.4
FLEXIBLE PAVEMENT
Definition .............. ... ... ...... 62.7
Aged Residue (AR) .................... 632.1
Analytical Depth . .................... 635.1
BusPads .......................... 636.4
CaliforniaR-value .................... 633.1
Climate Region ...................... 632.1
Cold in-Place Recycled Asphalt .......... 635.1
Concrete Qverlay .................... 635.1
Data Collection ...................... 635.1
80th percentile Deflection .............. 635.1
Deflection Studies . ................... 635.1
Emperical Method .. .................. 633.1
Engineering Analysis Software . ........... 637
Full Depth Hot Mix Asphalt .............. 633.1
Gravel Equivalent . ................... 633.1
Gravelfactor (Gf) ..................... 633.1
Grouping ... 635.1
Hot Mix Asphalt HMA) . ................. 631
Hot Mixed AsphaltBase ................ 633.1
Hot Recycled Asphalt . ................ 635.1
International Roughness Index (Rl) ........ 635.1
Intersections . ........... ... ... ... .. 636.3
Lean Concrete Base (LCB) .............. 635.1
Lime Treated Subbase ................. 633.1
Mainline ........................... 636.1
Milland Overlay ..................... 635.1
Open Graded Friction Course (OGFC) ... ... 631.2
Park & Ride Facilities ................. 636.4
Pavement Condition Report . ............ 635.1
Pavement Preservation ................. 634
Percent Reduction in Deflection .......... 635.1
Percent Reduction in deflection required
atthe Milled depth ................. 635.1
Performance Factors .................. 632.2
Performance Graded (PG) .............. 632.1
Polymer modified binders . ............. 632.1
Appendix 13-18

Caltrans Landscape Architecture PS & E Guide



Highway Design Manual Index continued

RAC-G ..o 631.3 Definition ............... ... ... ... ... 874
RAC-O ..o 631.3 Line .. 806.2
RampTermini ....................... 636.1 Subcritical ... ... 864.3
Reflective crack retardation ............. 635.1 Supercritical .......... .o 864.3
Remove and Replace ................. 635.1 FREE
Rich-Bottom Concept ................. 633.1 Outlet, Definition . .................... 806.2
Ride Quality ........................ 635.1 Water, Definition ..................... 806.2
Roadside Facilities ................... 636.4 FREEBOARD
Rubberized Asphalt Concrete ............ 631.3 Definition ........... ... ... .. ... .... 806.2
Safety Roadside RestAreas ............. 636.4 866
SAMI-F oo 631.5 FREEWAY ... ... . . 62.3
SAMI-R 631.5 Entrances and Exits at Interchanges .. .. ... 504.2
Shoulders .......................... 636.2 Landscape .............iiiiiiii 62.5
Smoothness . ......... ... 632.1 Landscape ... 900
Stress Absorbing Membrane Interlayers (SAMI) 631.5 FREEWAY CONNECTIONS WITH EXISTING ROADS. . 106.2
Structural Adequacy . ................. 635.1 FREEWAY-TO-FREEWAY CONNECTIONS. ......... 62.4
Subgrade Enhancement Fabrics . ........ 633.1 504.4
TestSections ....................... 635.1 Branch Connections . ................... 504.4
Tolerable Deflection at the Surface (TDS) ... 635.1 GradeLine ............ ... ... .. ..., 204.2
Tolerable Deflections .................. 635.1 Grades. . ... 504.4
Trafficindex (T) ..................... 633.1 Lane Drops. . ... 504.4
TraveledWay ....................... 636.1 Metering .......... ... ... ... ..., 504.3
Treated Permeable Base (TPB) ........... 633.1 Metering .......... ... ... . ... ... .. 504.4
Wearing Course ..., 631.2 ShoulderWidth. ....................... 504.4
Whitetopping . .......... .. 635.1 FREEWAY-TO-FREEWAY INTERCHANGES.. . . ... .. 502.3
FLOOD FRENCH DRAINS
Base ... 818.1 Definition .......................... 806.2
Control Projects . .................... 803.2 841.5
DESION .. 818.1 FRICTIONFACTORS. ....................... 202.1
Design Criteria, Recommended .......... 821.3 FRONTAGEROADS ............ ... ... ..... 62.3
Design Criteria, Recommended .......... 831.3 310
Greatestof Record ................... 821.3 Access Control . .............. .. 104.3
Magnitude ............. ... ... . ..., 817 Cross Section ... 310.1
Maximum Historical .................. 818.1 Curbs ... 303.6
Measurement ....................... 817.2 DrivewayS . ......ovvviriiei, 205.4
Plain, Definition . ..................... 806.2 Financed by Others . .................. 104.3
Plane, Definition ..................... 806.2 HeadlightGlare ...................... 310.3
Stage, Definition . .................... 806.2 Horizontal Clearance .................. 309.1
Stage, Definition . ................. ..., 874 Outer Separation .. ................... 310.2
Waters, Definition .................... 806.2 Railroad Crossings  ................... 104.3
Waters, Definition ..................... 874 Sidewalks .......... ... ... .. 105.1
FLOW FUNDING ......... .. 44
Channel ........................... 816.6 Federal-Aid Eligibility. . . ................. 44 1
Critical ............. ... ... ... ..., 864.3 Federal Participation Ratio. .. ............. 442
Definiton ................... ... ..., 806.2 FUNNELING. ............... . ... ... .. ... 403.1
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GATESLOCKED. ........................ 701.2(5)
GALLERIES
Drainage ........... ..., 841.5
GEOMETRIC CROSS SECTIONS . . .............. 300
Definition ......... ... ... .. ... ..., 62.1
GEOMETRIC DESIGN
Definition ......... ... ... .. .. .. ..., 62.4
Structure Standards . .................. 200
Undesirable Geometric Features, Intersections 402.2
GEOTECHNICAL DESIGN REPORT .............. 113
Content ........... ... ... ... ... ... 113.2
Local Materials Sources ............... 111.2
Policy ............ 113.1
Side Slope Standards . ................ 304.1
Submittal and Approval . . ................ 113.3
GORE . ... . 62.4
Contrasting Surface Treatment . ........... 504.2
PavedGore .............cooiiiiiiin 504.2
GRADE
Cross Section, Position with Respect to 204.2
to Drain, Definition .. ................. 806.2
Freeway Entrance Standards ............ 504.2
Freeway Exit Standards ................ 504.2
Freeway-to-freeway Connection Standards 504.4
General Controls . .................... 2041
Horizontal Alignment, Coordination with . ... 204.6
Ramps ....... ... 504.2
Rolling Profile ....................... 2041
Safety Roadside Rests . ................ 903.5
Separate Lines ...................... 204.7
Separation ............ ... ... . ..., 62.4
Separation Structures . ................. 208
Separation, Pedestrian ................ 105.2
Standards ............ .. ... oL 204.3
Stopping Sight Distance at Crests  ........ 201.4
Stopping Sight Distance at Sags . ........ 201.5
Structures ... 204.8
Sustained Grades .................... 204.5
Vertical Curves . ..................... 204.4
GRADE LINE
Bridge Decks ............ ... .. ..... 204.8
Depressed, Under Structures ............ 204.8
General ........... .. 2041

Separate ........... . 204.7
Structures ... 204.8
GRADE SEPARATION STRUCTURES . . ........... 208
Cattle Passes, Equipment, and
Deer Crossings ... 208.8
CrossSlope ..o 208.2
Curbs ..o 303.5
Equestrian Undercrossing .............. 208.7
Median ................. ... ... ..., 208.3
Open End Structures .................. 208.5
Pedestrian ......................... 105.2
Pedestrian Overcrossings and
Undercrossing ................... 208.6
Railings ............... ... ........ 208.10
Railroad Underpasses and Overheads ... .. 208.9
Sidewalks ............. .. ... .l 208.4
Widths ... 208.1
GRADIENT (SLOPE)
Definiton .............. ... ... ...... 806.2
GRADING PLANE
Definiton ......... ... ... . ... . ... ... 62.7
GRATED LINEDRAIN . .. .................... 837.2
GRAVEL EQUIVALENT .. ........... ... ..... 604.3
GRAVITYWALL . ...... ... o, 210.2
GROIN. ... .. ... 873.4
GROUND WATER
Definiton ............. ... ... ...... 806.2
................................... 841.2
GUARDRAIL
Bridge Approach Railings. . ............. 208.10
References .......................... 702
GUIDEBANK......... ..., 873.4
GUTTER PAN
CrossSlope . ..o 303.2
General Policy ....................... 303.1
Uses, Curb Types . ................... 303.2
GUTTERS,SIDE. . ......................... 834.3
Capacity ...........c i 836.2
Grade ......... ... .. 836.2
Intersection,at ...................... 836.2
Types ... 836.1
Valley ... . 836.2
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Spiral Tensiion ... 2038
HORIZONTAL CLEARANCE
HAULING Bridges ...... ... .. 309.1
Overloaded Material/Equipment , Design for ~ 110.1 Between Elevated Structures ............ 309.4
HEAD ClearDistance ...................... 201.6
Available . ........ ... ... L 821.4 Noise Barriers ...................... 1102.2
HEADLIGHT SIGHT DISTANCE Off-track Maintenance . ............... 309.5
GradeSags ... 201.5 Railroad Walkway . ................... 309.5
HEADWAY . . ... .. 62.8 Railroads, Adjacentto ................. 309.5
HIGHWAY . ... .. .. . 62.3 RetainingWalls ...................... 309.1
Capacity ... 102 Structure ... 309.1
Controlled AcCeSS ... ..o 62.3 Tunnels ..o 309.3
Conventional ........................ 62.3 HORIZONTALDRAINS ...................... 841.5
Federal Lands Program ................ 434 HOT MIX ASPHALT CONCRETE BASE
Landscape Architect Definitions . ......... 62.5 also see BASE Engineering Criteria .. ....... 663
Major ... 62.3 HOT MIXEDASPHALT ...................... 631.1
National Highway System .. .............. 42 also see FLEXIBLE PAVEMENT
Parkway ............. ... ... ... 62.3 HYDRAULIC
Pedestrian Facilities .................. 105 Gradient, Definition ................... 806.2
Planting ........... ... ... ... ...... 62.5 Jump, Definition .......... ... ....... 806.2
Radial ........... ... . ... . .. ... .. 62.3 Mean Depth, Definition . ............... 806.2
Route Numbers ...................... 21.2 MeanDepth ........................ 864.3
SCENIC v 62.3 Radius, Definition .................... 806.2
Structures, Definitions . ................ 62.2 HYDRAULIC DESIGN DISCHARGE
Structures, Grade Line ................ 204.8 Empirical Methods  ................... 819.2
Through ... . o 62.3 Field Investigation .................... 815.3
Types, Definitions .. .................. 62.3 Hydrograph Methods .................. 816.5
HIGHWAY DESIGN MANUAL STANDARDS. . . ... ... 82.1 Rational Methods . ................... 819.2
General Mandatory Standards Regional Analysis . ................... 819.2
Advisory Standards Statistical Methods ................... 819.3
Permissive Standards Summary of Methods . ................ 819.1
Controller Standards HYDROGRAPH
Other Definiton .............. ... ... ... 806.2
HORIZONTAL ALIGNMENT 816.5
Aesthetic Factors .................... 109.3 SCSTriangular . ..................... 819.4
Alignment Consistency ................ 203.3 Synthetic ........ ... . 819.4
Bridges .......... ... ... . L 203.9 Unit .. 819.4
Broken Back Curves .................. 203.7 HYDROGRAPHY
Compound Curves ................... 203.5 Definiton ............ ... ... .. .. 806.2
Curve Length and Central Angle .......... 203.4 HYDROLOGIC DATA
General Controls . .................... 203.1 Basin Characteristics .................. 812
Grade, Coordinationwith . .............. 204.6 Federal Agencies .................... 815.3
Radius ............ ... ... ... . ... 203.2 Field Investigations . .................. 815.3
Reversing Curves .................... 203.6 Precipitation . .......... ... ... .. ..., 815.2
Standards for Curvature ............... 203.2 Precipitation . .......... ... ... .. ..., 815.3
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Rainfall ............................ 815.5
SOUMCES oo 815.3
StreamFlow ........................ 815.4
Surface Runoff ...................... 815.2
Transferof Data ..................... 819.5
HYDROLOGICAL ANALYSIS
Gumbel Extreme Value Distribution ... ... .. 819.3
Log Normal Distribution . ............... 819.3
Log Pearson Type Il Distribution ......... 819.3
Objectives ... 811.2
Rational Methods . ................... 819.2
Regional Analysis Methods . ............ 819.2
SCS Triangular Hydrograph ............. 819.4
Synthetic Hydrograph . ................ 8194
Unit Hydrograph ..................... 819.4
HYDROLOGY
Definition .......... ... ... ... ..., 806.2
................................... 811.1
HYDROPLANING
Definition ............. ... ... ..., 831.4

INFILTRATION . . ... 606.3
................................... 819.2
Definition ......... ... ... ... .. ..., 806.2
INITIAL CONSTRUCTION
andStage. . ... 106.1
INLETS
Combination ........................ 837.2
CurbOpening ................cooiit 837.2
Grate ...... ... .. 837.2
Hydraulic Design . .................... 837.4
Locationand Spacing ................. 837.3
PipeDrop ............. i 837.2
Time, Definition ...................... 806.2
Transition ............. ... .. ... .. ... 826.4
TYPES oo 837.2
Useof .. 837.1
INSPECTION STATIONS, BORDER. . ............ 107.3
INTERCHANGES
Access Control ...................... 504.8
Aesthetic Factors .................... 109.3
Approval of Design . .......... .. ... .. 503.2
Auxiliary Lanes . .......... ... oo 504.5

Cloverleaf .......................... 502.2
concepts ... 501.1
Data Required for Design .............. 503.1
Definition . ........... .. 62.4
Design, Procedure . ................... 503
Design, Standards . .................... 504
Diamond .......... ... . .. 502.2
Elements ............... .. ... ...... 62.4
Freeway Entrances and Exits, Design ... ... 504.2
Freeway-to-freeway .................. 502.3

Freeway-to-freeway Connections, Standards ~ 504.4
Freeway-to-freeway, Minimum Design Speed  504.4
Freeway-to-freeway Omission of Movements  502.3

Grade Separations ................... 62.4
Grades Exits/Entrances . ............... 504.2
Lane Reduction ...................... 504.6
Local Streets . ................... ... 502.2
Parallel Street Systems . ............... 502.2
Ramps ........ ... ... ... L 504.3
Sight Distance for Planting ............. 902.2
Single Point Interchange . .............. 502.2
Spacing ... 501.3
Traffic ... .. 500
Trumpet ... 502.2
Two-quadrant Cloverleaf ............... 502.2
TYPES oo 502
Warrants ........... ... ... 501.2
Weaving Sections .................... 504.7
also see RAMPS

INTERMODAL SURFACE TRANSPORTATION

EFFICIENCY ACT (ISTEA) . ..................... 40

INTERSECTION
Access Control ............. ... ... ... 405.6
Accidents ......... .. ... ... ... ... 402.2
Angle of Intersection . ................. 403.3
Areasof Conflict ..................... 403.2
Bicycle, Affecting Designof ............. 401.6
Capacity ........... ... 402.1
Capacity, Ramps . ..................... 406
Channelization ....................... 403
Definition . .. ............ ... ... . ... ... 62.4
Design, Factors Affecting ................ 401
Design, Operational Features Affecting ... ... 402
Design, Standards ..................... 405
DesignVehicle ........................ 404
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Driver, Affecting Design of

Environment, Affecting Designof ......... 401.4 Traffic ... .. ... ... . 405.4
General, Factors Affecting Design . ....... 4011 ISOHYETAL
atGrade .......... .. .. .. 400 Line, Definition . ........... ... ... ... 806.2
Grade Separations  ................... 62.4 Map, Definition . ..................... 806.2
Left-turn Channelization ............... 405.2 ISOVEL
Major Movement, Preferenceto .......... 403.1 Definition ........ ... ... .. ... ... ... 806.2
Median Openings . ................... 405.5 Definition ......... ... ... . ... . ... ... 874
Operational Features ................... 402 ISTEA ... . 411
Pedestrian, Affecting Designof .......... 4015 42.2
Points of Conflict ..................... 403.4
A
Prohibited Turns .. .......... ... .. ... 403.8
PublicRoad ................. ... ..., 405.7 JACK
Ramp ... 406 Definition ............. ... .. .l 806.2
Refuge Area ........................ 403.7 Definition ............ ... ... ... ..., 874
Returns and Corner Radii, City Street ... ... 405.8 JACKING OPERATIONS
Right-turn Channelization .............. 405.3 Definition ............. ... ... .. ..., 806.2
Sight Distance . ..................... 4051 JETTY
Signal Control ....................... 403.9 Definition ............ ... ... .. ..., 806.2
Speed-change Areas .................. 403.5 Definiton .............. ... ... ..... 874
Traffic Control Devices ................ 403.10 TYPES e 873.4
TrafficIslands ....................... 405.4 JOINT
Turning Traffic ....................... 403.6 Longitudinal ............. ... ....... 62.7
Undesirable Geometric Features ......... 402.2 Pavement ......... ... ... ... L 622.3
Vehicle, Affecting Designof ............. 401.3 Seals ... 62.7
Widening at Signalized Intersections . ... .. 405.9 JOINT BANK PROTECTION COMMITTEE. .. ... ... 802.3
INTERSTATE JOINT PLAIN CONCRETE PAVEMENT ... ........ 621.1
Funding ........ ... ... .. ... ... ... 42.2 also see RIGID PAVEMENT
Numbering ............ ... ... ....... 21.2 JOINTS
INUNDATE Culverts ......... . 829.4
Definiton ....................... ... 806.2 JUNCTION STRUCTURES. .. ................. 838.5
INVERSE CONDEMNATION. . .................. 62.6
Definition .......... .. ... . 806.2
Paving, Definiton .................... 806.2 KINEMATIC WAVE EQUATION . ... ............. 816.6
Paving .......... ... . 854.1 KIRPICHEQUATION . ....................... 816.6
Protection .......................... 854.1 K-RAIL ... 204.8
INVERTED SIPHON
Definition ......... ... o 806.2
................................... 829.7
IRRIGATION SYSTEM
Crossover Conduits . .................. 706.4
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L-TYPEWALL ..o
LAG
Definition
LAMINAR FLOW
Definition
LANDSCAPE
Aesthetic Factors . ...................
Architecture
Architecture
Highway
LANE
Addition
AdditiononRamps .. .......... .
Auxiliary
Auxiliary
Climbing
Climbing
Deceleration
Deceleration
Definitions
Distribution Factors
Drops
Drops on Freeway-to-freeway Connectors . . . .
Drops on Ramps
Left Turn
Numbering
Passing
Reductions
Reduction at Interchanges. ... ............
Right Turn
Separate Turning
Speed Change
Two-way Left-turn Lanes
Width
Width on Curves
Width of Opening for Falsework
LATERAL
Definition

LEAN CONCRETE BASE
See BASE
Definition

Engineering Criteria  ................... 663

Design, Flexible (Asphalt) Pavement ... .. .. 633.1

Design, Rigid (Concrete) Pavement ... ... .. 623.1
LEFT-TURN CHANNELIZATION . . .............. 405.2
LEFT-TURNREFUGE . ... ................... 403.7
LEGISLATION . ........ ... ... ... . 41

ISTEA . 411
LEVEE

Definition ............ ... .. ... ... .. 806.2
LEVELOFSERVICE . ........................ 62.8
LIFE-CYCLE COST ANALYSIS (LCCA) . ........... 619
LIME

Treatment Definition .................. 614.4

Useof ... ... ... .. 633.1
LIME TREATED SUBBASE

see SUBBASE
LININGS

Channel ............ ... ... ......... 873.3
LOAD TRANSFER DEVICE

See DOWEL BAR
LOADING FACILITIES

Bus ... 108.2
LOCAL STREETS/ROADS

Cross Section .......... ... ... 308.1

Definition .............. ... ... ...... 62.3

DesignSpeed ........... ... ... ..... 101.1

DrivewayS . ........oviiiiianin.., 205.3

Grade ...... ... ... 2041

Horizontal Alignment ................... 203.1

Interchanges . ............ ... ... . ... 502.2

Returns and Corner Radii .............. 405.8

Superelevation ........... ... ... ..., 202.7
LOCKED GATES. ......... ... ..o, 701.2
LOGOFTESTBORINGS. . ................... 210.8
MAINTAINABILITY

Pavement ............ ... ... ... ..... 618.1
MAINTENANCE

Definitions . ........ ... . 62.7
MAINTENANCE AND POLICE FACILITIES

ONFREEWAYS........................ 107.2
MAINTENANCE YARDS

OnFreeways ........................ 107.2
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MANDATORY MATERIAL SITES Curbs ..o 305.4
Federal-aid Projects .................. 111.6 Deckingon Bridge ................... 208.3
MANDATORY STANDARDS. .. ................. 82.1 Fencing ........................... 701.2
MANDATORY STANDARDSTABLE . ... ......... 82.1a Grade ........ ... ... 834.2
MANNING Lane ... 62.1
Equation .......... ... ... ... ..., 864.3 Left-tunlane ...................... 405.2
Roughness Coefficient ................. 851.2 Openings . ..o 405.5
Roughness Coefficient ................. 864.3 Paved ........... ... .. .. 305.5
MARKERS. ................... .. ..ol 702.1 Position ....... ... 303.5
Contrast Treatment ................... 704.1 Separate Roadways .................. 305.6
MATERIALS Standards ......... . o 305
Availability, Pavement ................. 617.1 Width ... 305.1
Color Selection for Steel Structures .. ... ... 705.2 MERGING
Conservationof .................... 110.11 Definition ......... ... ... . L 62.8
Hauling, Overloaded Design ............. 110.1 METEOROLOGY
Information Furnished to Prospective Bidders 111.3 Evapo-transpiration ................... 814.4
Plants ... 112 Rainfall ............................ 814.2
Recycling, Pavement .................. 617.2 SNOW .o 814.3
Report (see MATERIALS REPORT) TidesandWaves ..................... 814.5
Sites ... 111 Tsunami ... 814.5
Sites, Acquisition ........ . 1115 METERING .............................. 504.3
Sites, Arrangements .. ... ... .. 1114 Definition ......... .. ... ... 62.8
Sites, Environmental Requirements . ... ... 111.1 Freeway-to-Freeway Connections ........ 504.4
Sites, Investigation of Local Sources ... . ... 111.2 Lane Merges ....................... 206.3
Sites, Mandatory ..................... 111.6 Ramp LaneDrops .................... 504.3
Special Treatment .................... 7051 MINIMUM TURNING RADIUS
MATERIALS REPORT Definition .............. ... .. ... ..., 62.4
Content . ................. L, 114.3 MISCELLANEOUS STANDARDS .. .............. 700
Local Materials Sources . .............. 111.2 Fences ... . 701
Policy ........ 1141 Guardrail ......... ... .. ... 702
Preliminary ......................... 114.4 Mailboxes . .......... ... .. 702
Requesting ......................... 114.2 Markers .......... . 702
Retention of Records .................. 114.5 MUD FLOW
Reviews ........... ... ... L, 114.5 Definiton . ........... ... .. 806.2
MAXIMUM COMFORTABLE SPEED MULTILANE CROSS SECTIONS
Chart...... ... .. o 202.2 AllPaved . .......... ... ...l 307.5
Superelevation ...................... 202.2 Divided ......... ... ... ... 307.4
MAY MULTIPLE LANES
Definitionand Usage .................. 82.1 Definiton ............. .. ... . 62.1
MEANVELOCITY . ......................... 864.3 MULTIPLEPIPES . .......... ... ... ... ... 824.2
MECHANISTIC-EMPERICAL . . . ............... 606.3 MVP ... 504.3]
MEDIAN .. ... ... . 62.1
Aesthetic Factors .................... 109.3
Barriers ... 305.3
CrossSlope . ..o 305.2
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NATIONAL HIGHWAY SYSTEM . ................ 421
NAVIGABLE WATERS
Definition ......... ... ... ... .. ..., 806.2
NEGATIVE PROJECTING CONDUIT
Definition ......... ... .. ... ... ... ... 806.2
NOISEABATEMENT . ....................... 1100
ByOthers .......................... 1101.2
Objective .......... ... ... ... .. ..., 1101.2
Prioritizing .. ... ... ... 1101.5
Terminology .. ... 1101.3
NOISE BARRIERS
Aesthetics .......... ... ... . ..., 1102.6
Alternate Designs ............ 1102.5
Clearances ........................ 1102.2
Design Criteria ....................... 1102
Design Procedures .................. 1102.5
Drainage Openings .................. 1102.9
Emergency AcCess .. ... 1102.8
Heights .......... ... ... ......... 1102.3
Lengths ........ ... ... ... ... ..... 1102.4
Location ............... ... ... ...... 1102.2
Maintenance Considerations ........... 1102.7
Pay Quantities .............. ... . ..., 1102.5
Planting............ ... ... ... ..., 1102.6
Preliminary SiteData ................. 11025
Sight Distance Requirements ........... 1102.2
NONFREEWAY FACILITIES
Conversion to Divided .. ............... 108.1
NONMOTORIZED TRAFFIC
Provisionsfor ....................... 104.3
NONSTANDARD DESIGN APPROVALS. ... ........ 82.2
NORMAL DEPTH
Definiton .............. ... ... ...... 806.2
NOXIOUS WEEDS — EXQTIC AND
INVASIVESPECIES . . ................... 110.5

OFFICE OF

State Landscape Architecture ........... 901.1
OFF-SITE DRAINAGE

Definition ......... ... ... .. ... ..., 806.2
OFFTRACKING. . .......................... 4041

ON-SITE DRAINAGE

Definition ......... ... ... .. ... ..., 806.2
OPEN CHANNEL

Alignmentand Grade ................. 862.2

Changes ..., 865

Definition .......... ... ... ... . ..., 806.2

Design Consideration ................. 865.2

Discharge Computations . .............. 864.3

Flow Characteristics .................. 864.2

Linings ... 873.3

Unlined ... ... ... ... ... ....... 862.2
OUTER SEPARATION

Definition ............. ... .. 62.1

................................... 310.2
OUTFALL

Definition ............. ... ... ... 806.2

Definition ............ ... ... ... ..., 874
OUTWASH

Definition ............ . ... ... . ..., 806.2

Definition ............ ... ... ... ..., 874
OVERFLOW

Channel ........... ... ... ... ... .. 861.5

Definition .......... ... ... ... ... ... 874
OVERLAND FLOW .. ... ... ... . s 816.6
OVERLAYS

Asphalt On Structure Decks . ............ 607.6

Definitions . ....... .. ... .. ... . L 62.7
OVERLOADS

Designfor ........... ... ... ....... 1101
PAINTING

Concrete ... 705.1

Steel .o 705.2
PARALLEL STREET SYSTEMS

Interchanges ....................... 502.2
PARK AND RIDE LOTS

Pavement Structural Section Design . ... ... 604.7
PARKWAY

Definition ......... ... ... ... . ..., 62.3
PARTIAL ACQUISITION

Definition .......... ... ... ... . ..., 62.6
PASSINGLANE .. ......................... 204.5
PASSING SIGHT DISTANCE .. ................ 201.2
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PAVEMENT/PAVEMENT STRUCTURE OVercrossings .. ...vvvveeii 208.6
Capital Preventive Maintenance .......... 603.3 Railings ......... ... ... ... L 208.10
Composite see COMPOSITE PAVEMENT Refuge Areas . ...................... 403.7
Condition Survey . ............... .. ... 603.8 ReplacementinKind................... 105.1
CrossSIopes ... 301.2 School Walkways .................... 105.1
Definition ............... ... ... ... .. 62.7 Sidewalks ............ ... ... ... ... 105.1
DesignlLife ............... ... ....... 612 Sidewalks, Structures . ................ 208.4
Detours ... 603.6 Undercrossings . ..., 105.2
Drainage, Impactof ................... 651.1 Undercrossings . ..., 208.6
Flexible see FLEXIBLE PAVEMENT PENETRATION TREATMENT . .. ............... 604.6
Joints ... 622.3 PERCHED WATER
LaYerS oot 602 Definiion . ............ ... oL 806.2
New ... 6031 841.4
Performance see PAVEMENT SERVICE LIFE. .. 62.7 PERCOLATING WATERS
Portland Cement Concrete . .............. 603 Definiton .......................... 806.2
Preservation ........................ 603.3 PERMEABILITY ........................... 606.2
Reconstruction . ........... ... ... ..., 603.5 841.2

................................... 602.2 Definiion .......................... 806.2
Reductions ......................... 206.3 PHYSICALLY DISABLED PERSONS

Rehabilitation, Pavement . .............. 603.3 See ACCESSIBILITY REQUIREMENTS

Rehabilitation, Roadway ............... 603.4 PIPE

Rehabilitation, Definiton . ............... 62.7 Castin Place Concrete ................ 854.2
Rigid see RIGID PAVEMENT Culverts ... 828.2
Service Life, Definition .................. 62.7 Culverts . ... . . 828.3
Structure ... 62.7 Metal Service Life .................... 854.3
Temporary ........... 603.6 Metal Service Life . ................... 854.4
Transitions ... L 206 Metal, Strength Requirements ........... 854.3
Transitions for Freeways, Temporary ....... 206.4 Metal, Strength Requirements . .......... 854.4
Type Selection ...................... 611.2 Metal, Strength Requirements . .......... 854.5
Types of Projects  ..................... 603 Metal, Strength Requirements . .......... 854.6
Widening ........... ... ... ... 603.2 Minimum Cover ..................... 854.9
Width ... .. 301.1 Minimum Diameter . .................. 838.4

PEAK FLOW Multiple ... ..o 824.2
Definition .............. ... ... .. ..., 806.2 Plastic ........... .. ... ... ... ... 854.8
Definition .......... ... . 874 Protective Coatings ................... 854.3

................................... 811.3 Reinforced Concrete, Strength Requirements 8541

PEDESTRIAN FACILITIES . . ................... 105 Standards forDrain ................... 838.4
Accessibility Requirements . ............. 105.3 PIPING
Bridges .......... ... . L 208.4 Definiton . ........... ... ... ... ... 806.2
Conventional Highways . . ............... 1050 829.3
Curb Ramps, Guidelines . .............. 105.4 PLANT SITES/CONTRACTOR'SYARD . . . ......... 112
Freeway Facilities . .. .................. 105.1 PLANTING
Frontage Roads ...................... 1051 Aesthetic Factors .................... 109.3
Grade Separations  ................... 105.2 DeSigN ... 902
OVercrossings . .......oovveiiiiiiii 105.2 Guidelines ........ ... ..o 902.3
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Highway ........................... 62.5

Irrigation . ........ ... ... ... 902.4

Replacement ....................... 62.5

Restoration ......................... 62.5

Safety Requirements . ................. 902.2

Safety Roadside Rests . ................ 903.5

Sight Distance ...................... 902.2

Trees . 902.3

VistaPoints ........................ 904.3

Water Supply ... 706.5
PLASTIC COATINGS. ....................... 854.3
POINT OF CONCENTRATION

Definition ......... ... ... .. ... ..., 806.2
POINTS OF CONFLICT

Intersections . ............... ... ..... 403.4
POLICEFACILITIES ........................ 107.2
POLLUTION CONTROL

Alro .o 110.3

Water ............. .. 110.2
PONDING ........... ... ... .. ... 821.4
PORTLAND CEMENT CONCRETE

Channel Linings ..................... 872.2

Pavement see RIGID PAVEMENT
POSITIVE PROJECTING CONDUIT

Definition .............. ... ......... 806.2
POTAMOLOGY
Definition .............. ... ... ...... 806.2
PRECAST PANEL CONCRETE PAVEMENT
.................................. 621.3
also see RIGID PAVEMENT
PRECIPITATION
Area, Definition ... . .. L 806.2
Definiton .............. ... ... ...... 806.2
Definition .......... ... ... ... ... . ... 874
MeanAnnual ....................... 819.2
Point, Definition  ........... ... .. ... .. 806.2
PRELIMINARY HYDRAULICDATA . . ............ 805.1
PRESENT WORTH
see ECONOMIC ANALYSIS
PRIORITY NETWORK
42000km .. 309.2
PRIVATE ROAD CONNECTIONS ............... 205.2
Financial Responsibility ................ 205.5
Sight Distance  ...................... 405.1
PROCEDURAL REQUIREMENTS . ............... 82.4

PROGRAMS, FEDERAL-AID
Bridge Replacement and Rehabilitation

Program .......................... 43.3
Congestion Mitigation and Air Quality
Improvement Program (CMAQ) . . ........ 43.2
Federal Lands Program. . ................ 43.4
Special Programs . ..................... 43.5
Surface Transportation Program (STP) ... .. .. 431
PROHIBITEDTURNS ....................... 403.8
PROJECTINGBARREL . .. ................... 826.3
PROJECTINGENDS. ....................... 826.3
PROPRIETARY ITEMS. ... .................. 110.10
Earth Retaining Systems . . ............... 210.2
PROTECTION OF ACCESSRIGHTS . . ........... 104.4
PROTECTION OF WETLANDS
see WETLANDS
PROTECTIVE COATINGS. . . .................. 854.3
PUBLIC ROAD INTERSECTION . .. ............. 405.7
Sight Distance....................... 4051
PULL OUTS
see TURNOUTS
PUMPING
Definition . ........... ... ... .. ... . ..., 62.7
PUMPING PLANT. . ........................ 839.1
R-VALUE
see CALIFORNIA R-VALUE
RADIAL HIGHWAY
Definiton .................... ... ... 62.3
RADIUS
Curb oo 405.8
Horizontal Alignment .................. 203.2
RAILINGS
Bicycle .......... .. 208.10
Bridge ...... ... . 208.10
Bridge Approach . ........... ... .. ... 208.10
ChainLink ........................ 208.10
Earth Retaining Systems ............... 210.6
Guardrail ... ... 208.10
Guardrail ......... ... ... ... 702.1
Pedestrian ............ ... ... .. ... 208.10
Vehicular . ............. .. ... ..., 208.10
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RAILROAD
Clearances
CrossSings ..o
Grade Line of Structures
Overheads
Slope Treatment, Structures . .............
Underpasses

RAINFALL
Definition
Sources of Data

RAINGAGE . ........... ... ... ... ...t

RAINWASH
Definition
Definition

RAMPS
Curbs on
Curb Ramps
Definition
Dikes
Distance Between Exits
Distance Between On-Ramps
Entrance and Exit
Grade ..........

Intersection Capacity ...................
Intersections on Crossroad, Location of
LaneDrops ...
Loop
Metering (see METERING) ...............
Pavement, Flexible
Pavement, Rigid
Pavement, Traffic Considerations
Pavement Transitions
Single Lane
Structural Design
Structural Design
Structural Design
Superelevation

Termini, Flexible Pavement
Termini, Rigid Pavement

Transitions ... ...
Two-lane Entrance

Two-lane Exit

309.5 Widening for Trucks ...............
104.3 RATIONAL METHOD. . ..................
204.8 RAVELING
208.9 Definition .......................
707 REACH
208.9 Definiton .......................
Definiton .......................
806.2 RECORD KEEPING
815.3 Documentation, Type of Pavement ... ..
819.5 Revisions .......................
RECOVERYAREA. .. ...................
806.2 RECYCLING, ASPHALT CONCRETE
874 General .............. ... .....
Hot, Definition ....................
504.3 REFUGEAREAS. ......................
105.4 REGIME
62.4 Definiton .......................
504.3 Definiton .......................
504.3 REHABILITATION, PAVEMENT
504.3 Capital Preventive Maintenance, part of .. ..
504.2 Definitions . .....................
504.2 DesignlLife ......................
204.2 Composite ...
204.3 Flexible Pavement .................
502.2 Rigid Pavement ..................
406 REHABILITATION, ROADWAY .. ...........
504.3 Definitons . .....................
504.3 DesignlLife ......................
504.3 Composite Pavement . .............
Ce Flexible Pavement . ................
636.1 Rigid Pavement ..................
626.1 REINFORCED EARTH SLOPES . ...........
613.5 RELICTION
206 Definition .......................
504.3 RELINQUISHMENT
602.3 Definition ................... ...,
603.5 REPLACEMENT IN-KIND
604.5 Sidewalks .............. .. ... ...
504.3 REPLACEMENT PLANTING
206.3 Aesthetic Factors .................
636.1 Definition .......................
626.1 RESEARCH/SPECIAL DESIGNS
504.3 Research, Experimentation . .........
504.3 Special Designs ...
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Mechanistic-Empirical Design . .......... 606.3
RESROUCES

Other, Pavement ..................... 604.2
RESTORATION PLANTING

Aesthetic Factors .................... 109.3

Definition .......... ... ... .. .. .. ..., 62.5
RESURFACING

Definition ......... ... ... .. ... ... ... 62.7

see PRESERVATION, PAVEMENT
see REHABILITATION, PAVEMENT
see REHABILITATION, ROADWAY

RETAININGWALLS ......................... 210
Aesthetic Considerations ............... 210.5
Construction Methods and Types . ........ 210.2
Guidelines for Plan Preparation .......... 210.8

Safety Railing, Fences, and Concrete Barriers  210.6
RETARD

TYPES o 873.4
RETARDING BASIN

Definition ......... ... ... .. ... ..., 806.2
RETENTION BASIN

Definition ......... ... ... ... ..., 806.2
RETROGRESSION

Definition .............. ... ... ...... 806.2
RETURNWALLS .......... ... ... ... ..... 210.8
RETURNS, CITY STREET AND CORNER RADII. . . .. 405.8
REVEGETATION . .......... ... ... ......... 62.5

Aesthetic Factors  ........... ... ..., 109.3
REVERSINGCURVES . ...................... 203.6

Superelevation Transitions .............. 202.5
REVETMENT

Definition .............. ... ... ...... 806.2

Definiton .......... ... ... ... ... . ... 874
RIGHT OF ACCESS

Definiton .............. ... ... ...... 62.6
RIGHT OF WAY

Definitons . ............ ... ... ..., 62.6

Through Public Domain ................ 306.2

Width ... ... 306.1
RIGHT-TURN CHANNELIZATION . .. ............ 405.3
RIGID PAVEMENT

Catalog ........ ... i 623.1

Definiton ......... ... .. ... ... ... ..., 62.7

Design Procedure for .................. 623

Engineering Properties . ............... 622.1

Joints ... 622.5
New Construction ..................... 623
Mechanistic-Empirical Procedures ........ 606.3
Pavement Preservation ................. 624
Performance Factors .................. 622.2
Reconstruction . ...................... 623
Rehabilitation ........................ 625
Texturing ... 622.7
TYPES o 621
also see CONCRETE
RIPARIAN
Definition ............ .. ... ... ...... 806.2
Definition .......... ... ... ... ... . ... 874
RIPRAP
Definiton ............ .. ... ... ...... 806.2
Definition .......... ... ... ... ... . ... 874
................................... 827.2
................................... 873.3
RISER
CulvertEntrance ..................... 822.2
Definiton .............. ... ... ...... 806.2
RISK ANALYSIS
Definiton .............. ... ... ...... 806.2
................................... 818.2
ROADBED
Definiton .............. ... ... ...... 62.1
.................................... 62.7
ROADSIDE INSTALLATIONS . .. ............... 107
Border Inspection Stations, Location of . .. .. 107.3
Define Roadside ..................... 62.1
Maintenance Yards and Police Facilities . ... 107.2
Roadway Connections ................. 1071
ROADSIDE RESTS, SAFETY
Definition ... ... 62.5
Design Standards . .................... 903
Facilities and Features ................ 903.5
Fencing ......... . ... ... . ... ..., 903.5
Grading .......... .. .. ... oL 903.5
Minimum Standards .................. 903.1
PavementDesign .................... 613.5
Pavement, Flexible ................... 636.4
Pavement, Rigid . .................... 626.4
Planting and Irrigation .. ............... 903.5
Site Feasibility ........... ... . ... .. 903.4
Size and Capacity .................... 903.5
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Water Supply .............. ... 110.2
Water Supply ............... L 706.6
Water Supply ... 903.5
ROADSIDE TREATMENT
Irrigation Crossover Conduits ........... 706.4
Roadside Management . ................ 706.1
Slope Paving ............ ... ... ..., 707
Topsoil .o 706.3
Vegetation Control . .................. 706.2
Water Supply ............... 706.5
ROADWAY
Connections . .......... ... ., 107.1
Definition ......... ... ... .. ... ... .. 62.1
Drainage ....... ... ... i 830
Structural Elements ................... 601.2
ROCKFALL RESTRAINING NETS. .. ............ 703.2
ROUNDED INLET
Definition ......... ... ... . ... .. ..., 806.2
ROUNDEDLIP........ ... ... ... ... ...... 826.3
RRR CRITERIA
DesignPeriod. . .................. ..., 103.2
Left-TurnlLanes ...................... 405.2
Multi lane Cross Section .. .............. 307.6
Pavement Design Life ................. 612.5
Two-lane Cross Section. . ............... 307.3
RUNNING
Speed ... 62.8
Time ... . 62.8
RUNOFF . ... ... . 816
Drainage, Definition . .................. 806.2
Factors Affecting ..................... 811.5
Superelevation Transition ............... 202.5
RURAL AND SINGLE INTERSTATE ROUTING . . . . .. 309.2
RUTTING
Definition ......... ... .. ... ... ... . ... 62.7

Worker ... ... . 110.7
Worker, Falsework Clearance ............ 204.8
SAFETY ROADSIDE RESTS
Definition ......... ... ... ... .. ..., 62.5
Design Standards ..................... 903
Facilities and Features ................ 903.5
Fencing .......... ... .. ... ... . ..., 903.5
Grading ...... ... ... 903.5
Minimum Standards .................. 903.1
Planting and Irrigation . ................ 903.5
Sewage Facilities .................... 903.5
Site Feasibility ................ ... ... 903.4
Size and Capacity .................... 903.5
Water Supply ......... ... 706.6
Water Supply ......... ... 903.5
SAG CULVERT
Definition ......... ... ... ... ..., 806.2
................................... 829.7
SCENIC
Highway ........................... 62.3
Values ... 109
Values, Safety Roadside Rests .. ......... 903.4
SCENIC VALUES IN PLANNING AND DESIGN. . . . ... 109
Aesthetic Factors  .................... 109.3
Basic Precepts ...................... 109.1
Design Speed . ........... ... ... 109.2
SCHOOL PEDESTRIAN WALKWAYS .. ......... 105.1
SCOUR
Definiton .............. ... ... ...... 806.2
Definiton .......... ... ... ... . ... ... 874
................................... 827.2
SEAL
Fog ..o 604.6
Slurry o 603.2
SECENIC VALUES IN PLANNING AND DESIGN. . . .. 109.3

Aesthetic Factors
Alignment and profile
Replacement planting

SAFETY Existing vegetation
Planting ........... ... ... ... ...... 902.2 Vista points
Planting and Irrigation .. ............... 9021 Slopes
RailingsonWalls . .................... 210.5 Slope rounding
Reviews ........ ... ... ... ... ...... 110.8 Graffiti
Roadside Rests . ............... ... ... 903
Tunnel Safety Orders . ................ 110.12
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SEDIMENTATION

Definition ......... ... .. ... ... ..., 806.2

Definition ......... ... ... ... 874

................................... 823.2

................................... 862.2

................................... 865.2
SEPARATE ROADWAY .. .................... 305.6
SEPARATION, OUTER

see OUTER SEPARATION

Design,Drains . ..................... 852.1
SERVICEABILITY

Definition ......... ... ... .. ... . 62.7
SETTLEMENT

Definition .......... ... .. .. ... .. 62.7

Structure Approach .................. 208.11
SEVERANCE DAMAGES . . .................... 62.6
SHALL

Definitonand Usage .................. 82.1
SHEET FLOW

Definition ......... ... ... .. .. ..... 806.2
SHOALING

Definition ......... ... ... .. ... ..., 806.2
SHOULD

Definitionand Usage .................. 82.1
SHOULDER

CrossSlope ..o 302.2

Definition .............. ... ......... 62.1

Pavement, Flexible ................... 636.2

Pavement, Rigid ..................... 626.2

Standards, Geometric . ................. 302

Standards, Pavement . ................ 613.5

Superelevation Transitions .............. 202.5

Transitions (Widen, Reduction) ............ 206

Width ... 302.1

Width, Right Turn Channelization ......... 405.3

Width, Two-lane Roads, New Construction .. 307.2
SIDE GUTTERS/DITCHES . . .................. 834.3
SIDESLOPES . ........ ... ... ... oo, 304

Benches and Cut Widening ............. 304.3

Clearance to Right of Way Line .......... 304.2

Contour Grading and Slope Rounding ... ... 304.4

Standards ............ ... oL 304.1

Stepped ... ... 304.5

Structures ... 208.5

Transition Slopes . .................... 304.1

Widening ........... .. ... .. ... ... 304.3
SIDEWALKS
See PEDESTRIAN FACILITIES
SIGHT DISTANCE
Clear Distance (m) ................... 201.6
cormner ... 405.1
Decision ........... ... ... . ... ... ... 201.7
Decision at Intersections ............... 405.1
ExitNose .......................... 504.2
General ......... ... ... ... 201.1
Headlight, at Grade Sags ............... 2015
Intersection . ....... ... ... ...l 4051
Passing ............ . 201.2
Planting ........... ... ... ... ...... 902.2
Ramp Intersections ................... 504.3
Standards ............. ... Ll 2011
Stopping ... 201.3
Stopping at Grade Crests . .............. 201.4
Stopping at Grade Sags ................ 201.5
Stopping on Horizontal Curves . .......... 201.6
Stopping at Intersections ............... 405.1
SIGNALCONTROL. ........................ 403.9
SIGNALIZED INTERSECTION
Widening ............. ... .. L 405.9
SIGNS
Vertical Clearance .................... 309.2
SILT
Definiton ............. ... ... ...... 806.2
Definition .......... ... ... ... .. ..., 874
SILTATION. . . ... ... 110.2
SIPHONS. .. ... ... ... ... 829.7
SKEW
Angle ... ... 62.4
Angle of Intersection . ................. 403.3
Definition (Hydraulic) .................. 806.2
SLIDE
Definition ......... ... ... 806.2
Definition ......... ... .. ... ... ... 874
SLIPOUT
Definition .......... ... ... ... .. ..., 806.2
Definition ......... ... ... ... 874
SLOPE
Aesthetic Factors .................... 109.3
CroSS v 301.2
Crown .. 301.2
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Definition (Hydraulic) .................. 806.2 Traffic Control Plans . .................
Definition (Hydraulic) ................... 874 Water Pollution, Controlof ..............
Paving under Bridges  ................... 707 Wetlands Protection ..................
Paving .......... .. ... . 873.3 SPECIAL DESIGNS
Protection ................... ... ... 873.3 See RESEARCH/SPECIAL DESIGNS
Rounding .......................... 304.4 SPECIAL STRUCTURES AND INSTALLATION.. . . ..
Stepped Slopes .. ...l 304.5 SPECIFIC ENERGY
Shoulder Cross Slopes .. .............. 302.2 Definiton ................... ... ...
Side ... 304
Side Slope Standards . ................. 304.1 SPEED, COMFORTABLE
Safety Superelevation ................. .. ...
Erosion Control SPEED, DESIGN
Structural Integrity see DESIGN SPEED
Economics SPEED, RUNNING
Aesthetics Definiton .............. ... ... ......
Side, Benches and Cut Widening . ........ 304.3 SPEED-CHANGE LANES. . ..................
Standards, Side Slopes ................ 304.1 Intersections . .......... ... .. ... ...,
Treatment Under Structures .............. 707 Left-turn Channelization ...............
SLOPE TREATMENT UNDER STRUCTURES. . . ... .. 707 Pavement Transitions .. ...............
Quidelines . ....... .. ... oL 707.2 Right-turn Channelization ..............
Policy ... 707.1 SPILLWAY
Procedure ............ ... . ... .. ..., 707.3 Paved ... ... ...
SLOTTEDDRAINS . .. ........ ... ... ... ..., 837.2 SPIRALTRANSITIONS . . ...................
SLOUGH STABILIZATION TRENCHES .................
Definiton ............... ... ... ... 806.2 STAGE
Definiton ........ ... .. ... ... ... .. 874 Definiton ............ ... ... ... ...,
SLUG FLOW STAGE CONSTRUCTION. . ..................
Definition ........... ... .. ... ... . ... 806.2 Freeway Connections with Local Roads
SNOWPACK . ........... .. ... ... i, 812.8 STANDARDS . ....... ... ... ... . L,
................................... 814.3 AQvisory. . ..o
SOFFIT Approval for Nonstandard Design. .........
Definition ......... ... ... ... L 806.2 FHWA and AASHTO. . ..................
SOIL Mandatory .............. .. ... ...,
Characteristics for Pavements ........... 614.1 Permissive .. ........ ... ... L
Topsoil ... 706.3 STATE HIGHWAY, CROSS SECTIONS. . .........
Unified Soil Classification System ......... 614.2 also see CROSS SECTIONS
SPACING STEEL STRUCTURES
Drainage Pipes ...................... 824.2 Colors ..
Vehicle ............................ 62.8 STEPPED SLOPES. .......................
SPECIAL CONSIDERATIONS . ... ............... 110 STOPPING SIGHT DISTANCE
Air Pollution, Control of ................ 110.3 see SIGHT DISTANCE
Control of NoxiousWeeds . ............... 110.5 STORAGE .......... ... .. ..,
Earthquake Consideration .............. 110.6 Basin, Definition .................. ...
Overloaded Material Hauling, Design for .... 110.1 Definiton ............. .. ... .
Safety Reviews ...................... 110.8 Definition .......... ... .. ... . ...
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Depression . ... 819.2
Detention ............ ... ... ....... 812.6
Interception ........... ... ... .. 812.6
Left-turns ... . 405.2
Retention, Definition .................. 806.2
Right-turns . ......... ... ... .. ... ... 405.3
STORM
Definition .......... ... ... ... .. .... 806.2
Definition .......... ... ... ... ... 874
Design, Establishing .................. 818.2
Design, Recommended Criteria .. ........ 821.2
Drain, Definition . .................... 806.2
STP
see SURFACE TRANSPORTATION PROGRAM
STREAM WATERS
Definition .......... ... ... ... . ..., 806.2
Definition ............ ... ... ... ..., 874
STREETS
Definitions ............ . 62.3
STRUCTURAL PLATE
Arches ... ... . 854.6
Vehicular Underpasses ................ 854.6
STRUCTURAL SECTION
see PAVEMENT STRUCTURE
STRUCTURE APPROACH
Design Responsibilities . ............... 601.3
Foundation: Embankment Design .. ...... 208.11
Pavement Systems . ................... 672
Slab-New Construction Projects ......... 208.11
Slab-Rehabilitation Projects .............. 673
STRUCTURE CLEARANCE ... ................. 309
Elevated Structures ................... 309.4
Horizontal .......................... 309.1
Railroad . ......... ... ... ... .. ..., 309.5
Tunnel ..o 309.3
Vertical ............ ... ... ... .. ... 309.2
STRUCTURES, SLOPE TREATMENT UNDER
See SLOPE TREATMENT
STRUTTING
Definiton .............. ... ... ...... 806.2
SUBBASE
Definition . ............. ... ... L 62.7
Description ... . 602.1
Engineering Criteria ................... 663
LimeTreated ....................... 662.2

Treated ............ ... .. 662.2
SUBCRITICAL FLOW
Definition ............ ... ... . ... .. 806.2
.................................. 864.3
SUBDRAIN
Definition ............ .. ... ... ... .. 806.2
................................... 841.5
SUBGRADE
.................................... 614
Definition .......... ... ... ... ... ..., 62.7
Description ........... 602.1
Engineering Considerations ............. 614.1
Enhancement Fabrics ................. 614.5
SUBSEAL .......... ... i, 607.6
SUBSURFACE DRAINAGE. ... ................. 840
SUMP
Definiton .............. ... ... ...... 806.2
................................... 831.3
SUPERCRITICAL FLOW
Definiton .............. ... ... ...... 806.2
................................... 864.3
SUPERELEVATION
Axis of Rotation ...................... 202.4
Basic Criteria ....................... 202.1
Bridge .. ... ... ... 203.9
Channels .......................... 866.2
City Streets and County Roads . .......... 202.7
Comfortable Speeds .................. 202.2
Compound Curves ................... 202.6
Ramps ........... ... . 504.3
Relationship to Speed on Curves . .. ........ 203.2
Reversing Curves .. .................... 203.6
Runoff ... ... 202.5
Standards . ... 202.2
Transition . ......... ... .. 202.5
SURFACE
Course, Definition . ................... 62.7
Course, Description ................... 602.1
Runoff, Definition .................... 806.2
Water, Definition . .................... 806.2
Water ......... ... 831.1
SURFACE TRANSPORTATION PROGRAM. . .. ... .. 431
SWALE
Definition ......... ... ... .. ... ... .. 806.2
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TAPERED INLET
Definition

TEXTURING
Rigid Pavement
THREE-CENTER CURVE
Intersections . .......................
TIME OF CONCENTRATION
Channel Flow
Combined Flow ......................
Culvert Flow
Kinematic Wave Equation
Kirpich Equation
Overland Equation ....................
Soil Conservation Service (SCS) Equation . . .
Upland Method
TOLL ROAD, BRIDGE ORTUNNEL ............
TOPSOIL
Roadside Treatment
TRAFFIC
Axle Load Spectra ....................
Considerations in Pavement Engineering
Control Devices
Control Devices
Control Plans, Special Problems ..........
Definitions
Index, Tl
Interchanges
Islands
Lane
Markings
Noise Abatement
Ramp Intersection Flow . ...............
Sign
Signals .............. ...
Specific Loading Considerations
Volume Projections
Volumes .......... . .
TRAILS
Multipurpose
TRANSITIONS
General Standards, Pavement .. ..........
Lane Additions

Lane Drops ... 206.3
Pavement .......... ... ... ... . 206
Spiral ... 203.8
806.2 Superelevation .......... ... oL 202.5
.826.4 Temporary Freeway ................... 206.4
TRANSPIRATION . ... .......... ... 812.8
B22.7 e 819.2
TRASH RACK
405.7 Definiton ............... ... ... .. .. 806.2
................................... 822.2
816.6 TRAVELEDWAY. ... ... ... . .. 62.1
816.6 Standards . ... 301
816.6 TREATED BASEAND SUBBASE .. ............. 662.2
816.6 TREATED PERMEABLE BASE AND SUBBASE . . . . . 662.3
816.6 TREES
816.6 Conventional Highways . ............... 902.3
816.6 Freeways and Expressways ............. 902.2
816.6 TRUCK
..62.3 Critical Lengths of Grade . ............... 204.5
DesignVehicle ...................... 404.2
706.3 Escape Ramps ...................... 7021
Turning Templates . .................... 407
613.4 Tums ... 404.3
613 Weighing Facilities ................... 703.1
62.8 TRUMPET INTERCHANGE . .................. 502.2
403.10 TRUNK LINE
110.7 Definiton ....................... ... 806.2
62.8 838.4
613.3 TUNNEL
. 500 Classification ...................... 110.12
405.4 Clearances ......................... 309.3
62.1 LinerPlate ......................... 854.6
62.8 Projects ......... ... .. 110.12
. 1100 TURBULENCE
. 406 Definiton ............ ... ... . 806.2
62.8 Definiton ......... ... ... 874
62.8 TURBULENT FLOW
613.5 Definiton ............ .. ... .. .. 806.2
613.2 TURNINGLANES . ............. .. e
102.1 Left-turn Channelization ............... 405.2
Right-turn Channelization .............. 405.3
1003.5 Separate ............ ... 62.1
Traffic ... .o 403.6
206.1 Two-way Left-tun ..................... 405.2
206.2
Appendix 13-35

Caltrans Landscape Architecture PS & E Guide



Highway Design Manual Index continued

TURNING RADIUS

Minimum ........ ... ... 62.4
TURNING TEMPLATES . . .................... 404.3

TruckandBus .......... ... ... ... ..., 407
TURNOUTS . ... ... ... . . 204.5
TURNS, PROHIBITED

Intersections .......... ... ... ... ..., 403.8
TWO-LANE CROSS SECTIONS

New Construction .................... 307.2

RRRProjects ....................... 307.3
TWO-QUADRANT CLOVERLEAF INTERCHANGE . . .502.2
TWO-WAY LEFT-TURN LANES . . . ............. 405.2

UNDERCUT
Definition ......... ... ... ... .. ..., 806.2
Definition ......... ... ... .. ... . 874
................................... 865.2
UNDERDRAINS
Design Criteria ...................... 842.4
Installations ........................ 842.2
Opendoint ......................... 842.5
Perforated Pipe . ..................... 842.5
Pipe .. 842.5
Selectionof Type ..................... 842.7
ServiceLife ........... ... ... ... ... 842.6
UNDERFLOW
Definition ......... ... ... .. ... ..., 806.2
UNDERPASS
Railroad, Grade Line .................. 204.8
Railroad, ................ .. ......... 208.9
UNDIVIDED HIGHWAYS
Axisof Rotation ...................... 202.4
GradeLine ............ ... ... .. ..., 204.2
UNTREATED GRANULAR BASE
see BASE
UTILITIES
atWalls ... 210.8

VALUEANALYSIS. .. .......... ... ... ...... 110.9
VEGETATIVE EROSION CONTROL . . ............. 62.5
VELOCITY HEAD
Definition ............ ... ... .. .... 806.2
................................... 864.3
VERTICAL CLEARANCE
see CLEARANCES
VERTICALCURVES ........................ 204.4
also see SIGHT DISTANCE
VISTAPOINTS .. ... ... . . ... 62.5
Aesthetic Factors  .................... 109.3
Design Standards ..................... 904
Features and Facilities ................ 904.3
General ... .. 904.1
Minimum Standards .................. 904.1
Site Selection . .......... . ... .. L 904.2
Water Supply ................ L 706.6
VOLUME . ....... ... ... .. 62.8
Design Hourly Volume ................. 1031
DesignVolume ...................... 62.8
WALKWAYS
see PEDESTRIAN FACILITIES
WALLS
Head ............. ... ... ... ...... 826.3
WALLS, RETAINING
see EARTH RETAINING SYSTEMS
WATER
Course, Definition . ................... 806.2
Definition .......... ... .. ... .. ..... 874
Pollution, Controlof ................... 110.2
Quality Control Boards . ................ 110.2
Shed ... ... 819.2
Table, Definition ..................... 806.2
Way, Definition . ..................... 806.2
Way, Definition . ...................... 874
Wells, Abandonment . ................. 110.2
WATER SUPPLY
Roadside Rests ...................... 903.5
Roadside Rests and Landscaping ......... 706.6
VistaPoints ........... ... ... ... ... 706.6
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Wave

Height ... ... ... ... .. ... ......... 873.2
Run-up ... 873.2 YARDS
WEAVING ...... ... ... i, 62.8 Maintenance ........... ... ... ...... 107.2
Sections . ... ... 62.4 Plant Sites, Contractors ................. 112
Sections, Interchange . ................ 504.7
WEED CONTROL
Noxious, Control of .. ................... 110.5
WEEPHOLES
Definition ............. ... ... .. ..., 806.2
Definition ............ ... ... ... ..., 874
................................... 872.2
WEIGHING FACILITIES
Truck . .o 7031
WEIR
Definition ............. ... ... .. 806.2
WELLS . ... ... ... . . 8415
Water, Abandonment . ................. 110.2
WETLANDS PROTECTION .. ................. 1104
WHEELCHAIR RAMPS
see CURB RAMPS
WIDENING
Pavement ............. ... ... ...... 206.2
Ramps, for Trucks .................... 504.3
Pavement Design Life ................. 612.3
Pavement, Project Type . ............... 603.2
Signalized Intersections ................ 405.9
Slope Benches and Cut Widening ......... 304.3
WIDTH
Driveway, Access Openings on Expressways — 205.1
Driveway,Urban ..................... 205.3
Lane ... ... ... 301.1
Lane,onCurves ..................... 504.3
LeftTunlanes ...................... 405.2
Median ............ ... o, 305.1
Opening for Falsework . ............... 204.8
Pavement ........... ... ... . ....... 301.1
RightofWay ......................... 306
Shoulder .............. ... ... .... 302.1
Structures ... 208.1
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