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TRANSIT LANGUAGE IN HDM

CHAPTER 40
FEDERAL-AID

Topic 41 - Enabling Legislation
Index 41.1 — General

The Intermodal Surface Transportation Efficiency
Act (ISTEA) of 1991 is the first transportation
legislation since the Interstate System was enacted.
ISTEA has changed the established Federal-Aid
system. During the 20 years prior to ISTEA there
were four Federal-Aid systems: Interstate, Primary,
Secondary, and Urban. Now, instead of four Federal-
aid systems there are two, the National Highway
System (NHS) and the Interstate System, which is a
component of the National Highway System.

In 2005, the Safe, Accountable, Flexible, Efficient
Transportation Enhancement Act, Legacy for the
Users, better known as SAFETEA-LU, was passed.

SAFETEA-LU, invests in highway, transit and safety

programs. While ISTEA created new federal-aid
programs, SAFETEA-LU continued those programs
such as the Surface Transportation Program, National
Highway System, Congestion Mitigation and Air
Quality Improvement Program and the Bridge
Replacement and Rehabilitation Program.

A variety of other programs also continued to exist to
provide flexibility in determining transportation
solutions and promote a multi-modal system
approach. Some of these programs include those that
target funding for rail and transit projects while others
provide funds for environmental enhancement such
as habitat mitigation and wetland banking. Numerous
other funding categories are also available for use
during the six year term of the act.

CHAPTER 60
NOMENCLATURE

62.10 Users

(2) Bus.
Any vehicle owned or operated by a publicly
owned or operated transit system, or operated
under contract with a publicly owned or operated
transit system, and used to provide to the general

public, regularly scheduled transportation for
which a fare is charged. A general public

paratransit vehicle is not a transit bus.

(3) Bus Rapid Transit (BRT).
A flexible rubber-tired rapid-transit mode that

combines stations, vehicles, services, exclusive
running ways, and Intelligent Transportation
System elements into an integrated system with a
strong positive identity that evokes a unique
image.

(9) Light Rail.
A form of urban transit that uses rail cars on fixed

rails in a right of way that may or may not be grade
separated. Motorized vehicles and bicycles may
share the same transportation corridor. These
railcars are typically electrically driven with
power supplied from an overhead line rather than
an electrified third rail. Top operating speeds are
typically 60 miles per hour.

(12)Transit.
Includes light rail; commuter rail; motorbus; street

car, tram, trolley bus; BRT; automated guideway;
and demand responsive vehicles. The most
common application is for motorbus transit. See
Index 404.4 for a description of the design vehicle
as related to buses.
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62.5 Landscape Architecture

(14)Street Furniture.
Features such as newspaper boxes, bicycle racks,

bus shelters, benches, art or drinking fountains

that occupy space on or alongside pedestrian
sidewalks.

CHAPTER 80
APPLICATION OF DESIGN
STANDARDS

Topic 81 - Project Development
Overview

Index 81.1 — Philosophy

(a) Need to provide transportation for all users
(motorists,  bicyclists, transit riders, and

pedestrians) of the facility and transportation
modes.

81.2 Highway Context

A “Main Street” design is not specific to a certain
place type, but is a design philosophy to be applied on
State highways that also function as community
streets. A “Main Street” design serves pedestrians,

bicyclists, businesses and public transit with

motorized traffic operating at speeds of 20 to 40 miles
per hour. See the Department’s “Main Street,
California” document for more information.

81.3 Place Types
The following place types are used in this manual:

(1) Rural Areas.
Rural areas are typically sparsely settled and
developed. They can consist of protected federal
and State lands, agricultural lands, and may
include tourist and recreational destinations.
However, as rural lands transition into rural
communities, they can become more developed

and suburban and urban-like by providing for a
mixture of housing, commercial, industrial and
public institutions. For the use of this manual,
rural areas have been subcategorized as Natural
Corridors, Developing Corridors and City/Town
Centers (Rural Main Streets).

(c) City or Town Centers (Rural Main Streets).
State highways in this scenario are usually a
conventional main street through the rural city or
town, or they may be the only main street. The use
of the State highway in this environment varies
depending upon the individual community, as
does the mix of buildings, services, businesses,

and public spaces. Transit is often present and

should be incorporated into the transportation
system as  appropriate. Transportation
improvement projects on these main street
highways can be more complicated and costly
than similar projects in more rural settings. A
balance usually needs to be maintained between
the needs of the through traffic and those of the
local main street environment. Thus, analyzing the
pedestrian and bicyclist needs early in the
development of the project and then following
through on the agreements during the design of
highway projects in these locations can be
especially important. Accommodating the
pedestrian and bicyclist needs concurrently in
projects leads to greater efficiency in the use of
funding.

(2) Suburban Areas.
Suburban areas lead into and can completely
surround urban areas. A mixture of land uses is
typical in suburban areas. This land use mixture
can consist of housing, retail businesses and
services, and may include regional centers such as
shopping malls and other similar regional
destinations; which are usually associated with
suburban communities (cities and towns) that can
be connected with larger urban centers and cities.
Assessing the needs of pedestrians, bicyclists, and

transit users in concert with the vehicular needs of

motorists and truck drivers is necessary during the
project planning, development and design of
highway  projects in  these locations.
Accommodating all of these needs concurrently
into a project leads to greater efficiency in the use
of funding. For the use of this manual, suburban

2
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areas have been categorized as either Lower
Density/Residential Neighborhoods or Higher
Density/Regional Community Centers (Suburban
Main Streets).

(a) Lower Density / Residential Neighborhoods.
State highways typically do not cross through this
place type. This place type usually feeds users
onto the State highway system and is typically
under the jurisdiction of a local entity. State
highways, if they do interact with this place type,
usually just connect at the edges of them where the
pedestrians, bicyclists, and motor vehicle
operators integrate into the highway system that

includes transit facilities.

(3) Urban and Urbanized Areas.

Urban areas generally are the major population
centers in the State. Large numbers of people live
in these urbanized areas where growth is expected

to continue. Bicycling, transit, and walking are
important transportation modes in these areas and
as the facilities for pedestrians, transit and

bicyclists expand in these areas, the percentage
and number of travelers walking, using transit and
bicycling is also likely to increase. State agencies
and the local governmental entities, the business
community and citizens groups, congestion
Management Agencies and the local/regional
metropolitan planning organization (MPO) need
to all agree upon the concept of the transportation
facilities being provided so that the community
needs can be met.

Urban areas are typically high-density locations
such as central business districts, downtown
communities, and major activity centers. They
have a full range of land uses and are associated
with a large diversity of activities. For the use of
place types in this manual, urban areas have been
categorized as Lower Density Parklands and
Residential Neighborhoods and Higher Density
Urban Main Streets. Higher Density Urban Main
Streets have been further characterized as
Community Centers and Downtown Cores.

(@) Lower Density Parklands and Residential
Neighborhoods. Large numbers of people live in

these urbanized areas and bicycling, transit and

walking are important transportation modes in
these areas. Parklands can enhance these
neighborhoods and parkland preservation is a
concern, as well as, access to support travel and
tourism to the parklands.

(b) High Density Urban Main Streets.

* Community Centers or Corridor. Strategically
improving the design and function of the existing
State highways that cross these centers is
typically a concern. Providing transportation
options to enhancing these urban neighborhoods

that combine highway, transit, passenger rail,

walking, and biking options are desirable, while
they also help promote tourism and shopping.

* Downtown Cores. Similar to community
centers, much of the transportation system has
already been built and its footprint in the
community needs to be preserved while its use
may need to be reallocated. Successfully
meeting the mobility needs of a major
metropolitan downtown core area requires a
balanced approach. Such an approach is
typically used to enhance the existing
transportation network’s performance by adding
capacity to the highways, sidewalks, and transit
stations for all of the users of the system, and/or
adding such enhancement features as HOV
lanes, BRT, walkable corridors, etc. Right of
way is limited and costly to purchase in these
locations. Delivery truck traffic that supports the
downtown core businesses can also create
problems.

81.6 Design Standards and Highway Context

The design guidance and standards in this manual
have been developed with the intent of ensuring that:

* Designers have the ability to design for all modes
of travel (vehicular, bicycle, pedestrian, truck and

transit); and,
* Designers have the flexibility to tailor a project

to the unique circumstances that relate to it and its
location, while meeting driver expectation.
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Designers should balance the interregional
transportation needs with the needs of the
communities they pass through. The design of
projects should, when possible, expand the options

for biking, walking, and transit use. In planning and

designing projects, the project development team
should work with locals that have any livable policies
as revitalizing urban centers, building local
economies, and preserving historic sites and scenic
country roads. The “Main Streets: Flexibility in
Planning, Design and Operations” published by the
Department should be consulted for additional
guidance as should the FHWA publication
“Flexibility in Highway Design”.

CHAPTER 100
BASIC DESIGN POLICIES

Topic 102 - Design Capacity &
Level of Service

102.1 Design Capacity (Automobiles)

Design capacity (automobiles) is the maximum
volume of vehicle traffic for which a projected
highway can provide a selected level of service.
Design capacity varies with a number of factors,
including:

(1) Volumes of trucks, transit, recreational vehicles,
bicycles and pedestrians.

Topic 105 - Pedestrian Facilities

105.1 General Policy

The California Vehicle Code Section 21949 has
stated a policy for the Department to provide safe and
convenient travel for pedestrians. Conventional
highways can be used by pedestrians. Although the
Department will work to provide safe and convenient
pedestrian travel on these highways, not all of these
highways will contain sidewalks and walkways.
Connections between different modes of travel
should be considered when designing highway
facilities, as all people may become pedestrians when

transferring to a transit based facility. Pedestrian use

near transit facilities should be considered during the

planning phase of transportation improvement
projects. See DIB 82 for accessibility guidance of
pedestrian facilities. See also Topics 115 and 116 for
guidance regarding designing for bicycle traffic.

105.2 Sidewalks and Walkways

Most local agencies in California have adopted
varying design standards for urban and rural areas, as
well as more specific requirements that are applicable
to residential settings, downtowns, special districts,
and other place types. These standards are typically
tied to zoning requirements for land use established
by local agencies. These land use decisions should
take into account the ultimate need for public right of
way, including the transportation needs of bicyclists
and pedestrians. The minimum width of a sidewalk
should be 8 feet between a curb and a building when
in_urban and rural main street place types. For all
other locations the minimum width of sidewalk
should be 6 feet when contiguous to a curb or 5 feet
when separated by a planting strip. Sidewalk width
does not include curbs. See Index 208.4 for bridge
sidewalks. Using the minimum width may not be
enough to satisfy the actual need if additional width
iS necessary to maintain an acceptable Level of
Service (LOS) for pedestrians. Note that street
furniture, buildings, utility poles, light fixtures and
platoon generators, such as window displays and bus
stops, can reduce the effective width of sidewalks and
likewise the LOS of the walkway. Also, adequate
width for curb ramps and driveways are other
important accessibility considerations.

(8) Transit Stops.

Sidewalks should be built to connect transit stops
to local streets.

105.4 Accessibility Requirements

(1) Background.
The requirement to provide equivalent access to
facilities for all individuals, regardless of
disability, is stated in several laws adopted at both
the State and Federal level. Two of the most
notable references are The Americans with
Disabilities Act of 1990 (ADA) which was
enacted by the Federal Government and took
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effect on January 26, 1992, and Section 4450 of
the California Government Code.

(a) Americans with Disabilities Act Highlights.

* Public entities are not necessarily required to
make each of their existing facilities accessible.
Public entities may achieve program
accessibility by a number of methods (e.g.,

providing transit as opposed to structurally

accessible pedestrian facilities). However, in
many situations, providing access to facilities
through structural methods, such as alteration of
existing facilities and acquisition or construction
of additional facilities, may be the most efficient
method of providing program accessibility.

Topic 107 - Roadside Installations

107.1 Roadway Connections

All connections to vista points, truck weighing or
brake inspection stations, safety rest areas, park and

ride lots, transit stations or any other connections used

by the traveling public, should be constructed to
standards commensurate  with the standards
established for the roadway to which they are
connected. On freeways this should include standard
acceleration and deceleration lanes and all other
design features required by normal ramp connections
(Index 504.2). On conventional highways and
expressways, the standard public road connection
should be the minimum connection (Index 405.7).

108.2 Transit Loading Facilities

(1) Freeway Application.
These instructions are applicable to projects

involving transit loading facilities on freeways as

authorized in Section 148 of the Streets and
Highways Code. Instructions pertaining to the
provisions for mass public transportation facilities
in freeway corridors, authorized in Section 150 of
the Streets and Highways Code, are covered in
other Departmental written directives.

() During the early phases of the design process,
the District must send to the PUC, governing

bodies of local jurisdictions, and common carriers
or transit authorities operating in the vicinity, a

map showing the proposed location and type of
interchanges, with a request for their comments

regarding transit loading facilities. The transmittal

letter should state that transit loading facilities will

be constructed only where they are in the public
interest and where the cost is commensurate with
the public benefits to be derived from their
construction. It should also state that if the agency

desires to have transit loading facilities included
in the design of the freeway that their reply should
include locations for transit stops and any
supporting data, such as estimates of the number
of transit passengers per day, which would help to
justify their request.

(b) Public Meeting and Hearings. No public
meeting or hearing is to be held when all of the

contacted agencies respond that transit loading
facilities are not required on the proposed freeway.
The freeway should be designed without transit
loading facilities in these cases.

Where any one of the agencies request transit

loading facilities on the proposed freeway, the
District should hold a public meeting and invite
representatives of each agency.

Prior to the public meeting, the District should
prepare geometric designs of the transit loading

facilities for the purpose of making cost estimates
and determining the feasibility of providing the

facilities. Transit loading facilities must be

approved by the District Director with
concurrence from the Design Coordinator (see
Topic 82 for approvals).

(c)  Justification. General warrants for the
provision of transit loading facilities in terms of
cost or number of passengers have not been
established. Each case should be considered
individually because the number of passengers
justifying a transit loading facility may vary
greatly between remote rural locations and high
volume urban freeways.
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Transit stops adjacent to freeways introduce

security and operational concerns that may
necessitate relocating the stop at an off-freeway
location. These concerns go beyond having a
facility located next to high speed traffic, but also
entail the pedestrian route to the facility through a
low density area removed from the general public.

It may be preferable for patrons to board and leave
the bus or transit facility at an off-freeway location
rather than use stairways or ramps to freeway
transit stops. Where existing highways with transit

service are incorporated into the freeway right of
way, it may be  necessary to make provisions

for bus service for those passengers who were
served along the existing highway. This may be
accomplished either by providing freeway bus

and/or transit loading facilities or by the bus

leaving and re-entering the freeway at
interchanges. See "A Policy on Geometric Design
of Highways and Streets", AASHTO, and “Guide

for Geometric Design of Transit Facilities on
Highways and Streets”, AASHTO for a discussion
of transit design and bus stop guidelines.

(d) Reports. On projects where all the agencies
contacted have expressed the view that transit

stops are not needed, a report to the Division of
Design is not required. However, a statement to

the effect that the PUC, bus companies, and local
governmental agencies have been contacted
regarding transit stops and have made no request

for their provisions should be included in the final
environmental document or the PS&E submittal,
whichever is appropriate.

For projects where one or more of the agencies
involved have requested transit loading facilities
either formally or informally during public
meeting(s), a complete report should be
incorporated in the final environmental document.
It should include:

» A map showing the section of freeway involved
and the locations at which transit loading
facilities are being considered.

* A complete discussion of all public meetings
held.
* Data on type of transit service provided, both
at present and after completion of the freeway.
* Estimate of cost of each facility, including any
additional cost such as right of way or
lengthening of  structures required to
accommodate the facility.
» Number of transit trips or buses per day and the
number of on and off passengers per day served
by the transit stops and the number estimated to
use the proposed facilities.
» District's recommendation as to the provision
of transit loading facilities. If the

recommendation is in favor of providing transit

loading facilities, drawings showing location
and tentative geometric designs should be
included.

(e) The DES-Structure Design has primary
responsibility for the structural design of transit

loading facilities involving structures. See Index
210.7. See also DIB 82 for instructions on

submitting rail and transit station plans to the

Department of General Services — Division of the
State

Architect (DSA) for review and approval of
pedestrian facilities with regard to accessibility
features. Accessible paths of travel must be
provided to all pedestrian facilities, including

shelters, tables, benches, drinking fountains,

telephones, vending machines, and information
kiosks. The path of travel from designated
accessible parking, if applicable, to accessible
facilities should be as short and direct as practical,
must have an even surface, and must include curb
ramps, marked aisles and crosswalks, and other
features as required to facilitate use of the facility
by individuals using wheelchairs, walkers or other
mobility aids. See the Department of General
Services, Division of the State Architect, as well
as the California Department of Transportation
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enforce the California Building Code (Title 24) for
the various on-site improvements.

(f) A cooperative agreement should be used to
document the understanding between the
Department and any local agency which desires a

transit facility. The agreement covers items such

as funding, ownership, maintenance, and legal
responsibility.

(g)Detailed design requirements can be obtained
from the transit authority having jurisdiction over
the transit facility. See Index 504.3(6) for design
standards related to bus loading facilities on
freeways.

(2) Conventional Highway Application.

This guidance is applicable to projects involving
transit loading facilities on conventional highways

as authorized in Section 148 of the Streets and
highways Code. Instructions pertaining to the

provisions for Bus Rapid Transit (BRT) in

conventional highway corridors are covered in
other Departmental policy and directives.

(@) The selection of transit facilities on
conventional highways should follow the general
outline as noted above for transit facilities on

freeways. Transit facilities shall be approved by

the District Director as part of the authorizing
document (PSR/PR, PR, PSSR, etc.).

(b) A cooperative agreement should be used to
document the understanding between the
Department and any local agency which desires a

transit facility. The agreement covers items such

as funding, ownership, maintenance, and legal
responsibility.

(c) Detailed design requirements can be obtained
from the transit authority having jurisdiction over

the transit facility.

(d) See also DIB 82 for instructions on submitting
rail and transit station plans to the Department of
General Services — Division of the State Architect

(DS) for review and approval of pedestrian
facilities with regard to accessibility features.
Accessible paths of travel must be provided to all
pedestrian facilities, including shelters, tables,
benches, drinking fountains, telephones, vending
machines, and information kiosks. The path of
travel from designated accessible parking for
persons with disabilities, if applicable, to
accessible facilities should be as short and direct
as practical, must have an even surface, and must
include curb ramps, marked aisles, and
crosswalks, and other features as required to
facilitate use of the facility with wheelchairs,
walkers and other mobility aides. See Topic 404
for guidance regarding the Design Vehicle, and
Index 626.4(3) for structural section guidance for

bus pads.

108.3 Commuter and Light Rail Facilities
Within State Right of Way

(4) Design Standards.
Transit facilities are to be designed and

constructed per the standards contained elsewhere
in this manual and exceptions are to be
documented as discussed in Chapter 80.

108.4 Bus Loading Facilities

(1) General.
A bus stop is a marked location for bus loading and

unloading. Bus stops may be midblock, adjacent

to, but before an intersection (near side) or
adjacent to but after an intersection (far side). The
far side location is preferred as pedestrians may

cross the intersection behind the bus, allowing the
bus to re-enter the travel stream following a break
in traffic caused by the signal timing.

(2) Design Standards.
Transit facilities are to be designed and

constructed per the standards contained elsewhere
in this manual and exceptions are to be

documented as discussed in Chapter 80. Bus
stops and busbays (see Index 303.4(3) for
busbays) should have pavement structures
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designed in accordance with Index 626.4(3). See
the “Guide for Geometric Design of Transit
Facilities on Highways and Streets”, AASHTO,
for guidance on the selection and design of transit
loading facilities.

(3) Cooperative Agreements.
Close coordination with the transit provider(s) is
required for the successful design and operation
of bus stops and other transit facilities.

108.5 Bus Rapid Transit

For the purpose of design and coordination, Bus

Rapid Transit (BRT) is to be considered the same as

commuter and light rail facilities with regards to
approvals and design guidance.

BRT often makes use of the existing infrastructure for
its operation within State right of way. As a joint user
of the State right of way, BRT may not eliminate
pedestrian or bicycle facilities. Because of potential
conflicts, BRT facilities located on conventional

highways and expressways should follow, as
appropriate, the guidance for traffic control in the

California MUTCD for light rail facilities. Transit

Cooperative Report Program (TCRP) Report
Numbers 90, 117 and 118 have additional guidance

on BRT planning, design, and implementation. BRT

located on freeways should be designed in accordance
with the HOV Guidelines.

(1) Design Standards.

Transit facilities are to be designed and

constructed per the standards contained elsewhere
in this manual, and exceptions are to be
documented as discussed in Chapter 80.

(2) Cooperative Agreements.
The design and construction of BRT facilities

within the Department right of way should be
covered in a cooperative agreement. Subsequent
maintenance and operations requirements should
be addressed in a maintenance agreement or
encroachment permit as necessary.

110.7 Traffic Control Plans

This section focuses mainly on providing for
vehicular traffic through the work zone; however,

providing for bicyclists, pedestrians, and transit

through the work zone is also necessary when they are
not prohibited.

A detailed plan for moving all users of the facility
through or around a construction zone must be
developed and included in the PS&E for all projects
to assure that adequate consideration is given to the

safety and convenience of motorists, transit,

bicyclists, pedestrians, and workers during
construction. Design plans and specifications must be
carefully analyzed in conjunction with Traffic,
Construction, and Structure personnel (where
applicable) to determine in detail the measures

required to warn and guide motorists, transit,

bicyclists, and pedestrians through the project during
the various stages of work. Starting early in the design
phase, the project engineer should give continuing
attention to this subject, including consideration of
the availability of appropriate access to the work site,
in order that efficient rates of production can be
maintained. In addition to reducing the time the
public is exposed to construction operations, the latter
effort will help to hold costs to a minimum.

« Provisions to accommodate continued transit
service.

CHAPTER 300
GEOMETRIC CROSS SECTION

The selection of a cross section is based upon the joint
use of the transportation corridor by wvehicles,

including trucks, public transit, cyclists and

pedestrians.  Designers should recognize the
implications of this sharing of the transportation
corridor and are encouraged to consider not only
vehicular movement, but also movement of people,
distribution of goods, and provision of essential
services. Designers need also to consider the plan for



HIGHWAY DESIGN MANUAL

the future of the route, consult Transportation
Concept Reports for state routes.

(2) Busbulbs.
A busbulb is a bulbout longer than 25 feet which
facilitates bus loading and unloading, and
provides for enhanced bus mobility. Busbulbs
reduce bus dwell times and provide travel time

benefits to transit passengers. However, busbulbs
can restrict the mobility of vehicular and bicycle
traffic because they allow the bus to stop in their

traveled way to load and unload passengers.
Therefore, their impact on the mobility of the
vehicular and bicycle traffic using the facility
must be taken into consideration, and pursuant to
the California Vehicle Code, busbulbs or other

transit stops which require a transit vehicle to stop
in the traveled way require approval from the
Department. In lieu of a busbulb, a busbay may be

considered which will not impact the mobility of
the vehicular and bicycle users of the facility.

(3) Bushays.
A busbay is an indentation in the curb which
allows a bus to stop completely outside of

vehicular and bicycle lanes. Busbays may be
created by restricting on street parking.

302.2 Cross Slopes

(3) Right Shoulders
In normal tangent sections, shoulders to the right
of traffic shall be sloped at 2 percent to 5
percent away from the traveled way.

The above flexibility in the design of the right
shoulder allows the designer the ability to conform
to regional needs. Designers shall consider the
following during shoulder cross slope design:

« Deciding to construct pedestrian facilities and
elements, where none exist, is an important
consideration. Shoulders are not required to be
designed as accessible pedestrian routes although
it is legal for a pedestrian to traverse along a
highway. In urban, rural main street areas, or near

schools and bus stops with pedestrians present,

pedestrian facilities should be constructed. In rural
areas where few or no pedestrians exist, it would
not be reasonable or cost effective to construct
pedestrian facilities. This determination should
involve the local agency and must be consistent
with the design guidance provided in Topic 105
and in Design Information Bulletin 82, "Pedestrian
Accessibility Guidelines for Highway Projects"
for people with disabilities.

Topic 305 - Median Standards

305.1 Width

Median width is expressed as the dimension between
inside edges of traveled way, including the inside
shoulder. This width is dependent upon the type of
facility, costs, topography, and right of way.
Consideration may be given to the possible need to
construct a wider median than prescribed in Cases (1),
(2), and (3), below, in order to provide for future
expansion to accommodate:

(a) Public Transit (rail and bus).

Median width as presented in Case (1) below applies
to new construction, projects to increase mainline
capacity and to reconstruction projects. Any
recommendation to provide additional median width
should be identified and documented as early as
possible and must be justified in a Project Study
Report and/or Project Report. Attention should be
given to such items as initial costs, future costs for
outside widening, the likelihood of future needs for
added mixed flow or High-Occupancy Vehicle
(HOV) lanes, traffic interruption, future mass transit

needs and right of way considerations. (For instance,
increasing median width may add little to the cost of
a project where an entire city block must be acquired
in any event.)

(1) Freeways and Expressways.

(@) Urban Areas. Where managed lanes (HOV,
Express, etc) or transit facilities are planned, the
minimum median width should be 62 feet. Where
there is little or no likelihood of managed lanes or

transit facilities planned for the future, the
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minimum median width should be 46 feet.
However, where physical and economic
limitations are such that a 46-foot median cannot
be provided at reasonable cost, the minimum
median width for freeways and expressways in
urban areas should be 36 feet.

306.1 General Standards

The right of way widths for State highways, including
frontage roads to be relinquished, should provide for
installation, operation and maintenance of all cross
section elements needed depending upon the type of
facility, including median, traffic lanes, bicycle lanes,
outside shoulders, sidewalks, recovery areas, slopes,

sight lines, outer separations, ramps, walls, transit

facilities and other essential highway appurtenances.
For minimum clearance from the right of way line to
the catch point of a cut or fill slope, see Index 304.2.
Fixed minimum widths of right of way, except for 2-
lane highways, are not specified because dimensions
of cross-sectional elements may require narrow
widths, and right of way need not be of constant
width. The minimum right of way width on new
construction for 2-lane highways should be 150 feet.

Topic 307 - Cross Sections for
State Highways

307.1 Cross Section Selection

The cross section of a State highway is based upon
the number of vehicles, including trucks, buses,

bicycles, and safety, terrain, transit needs and
pedestrians. Other factors such as sidewalks, bike
paths and transit facilities, both existing and future

should be considered. For 2-lane roads the roadbed
width is influenced by the factors discussed under
Index 307.2. The roadbed width for multilane
facilities should be adequate to provide capacity for
the design hourly volume based upon capacity
considerations discussed under Index 102.1.

CHAPTER 400
INTERSECTIONS AT GRADE

Intersections are planned points of conflict where two
or more roadways join or cross. At-grade

intersections are among the most complicated
elements on the highway system, and control the
efficiency, capacity, and safety for motorized and
non-motorized users of the facility. The type and
operation of an intersection is important to the
adjacent property owners, motorists, bicyclists,
pedestrians, transit operators, the trucking industry,
and the local community.

Topic 401 - Factors Affecting
Design

Index 401.1 - General

At-grade intersections must handle a variety of
conflicts among users, which includes truck, transit,

pedestrians, and bicycles. These recurring conflicts
play a major role in the preparation of design
standards and gquidelines. Arriving, departing,
merging, turning, and crossing paths of moving
pedestrians, bicycles, truck, and vehicular traffic have
to be accommodated within a relatively small area.
The objective of designing an intersection is to
effectively balance the convenience, ease, and
comfort of the users, as well as the human factors,
with  moving traffic  (automobiles,  trucks,

motorcycles, transit vehicles, bicycles, pedestrians,

etc.).The safety and mobility needs of motorist,
bicyclist and pedestrians as well as their movement
patterns in intersections must be analyzed early in the
planning phase and then followed through
appropriately during the design phase of all
intersections on the State highway. It is Departmental
policy to develop integrated multimodal projects in
balance with community goals, plans, and values.

401.3 Traffic Considerations

Good intersection design clearly indicates to
bicyclists and motorists how to traverse the
intersection (see Figure 403.6A). Designs that
encourage merging traffic to yield to through bicycle
and motor vehicle traffic are desirable.

The size, maneuverability, and other characteristics
of bicycles and motorized vehicles (automobiles,

trucks, transit vehicles, farm equipment, etc.) are all

factors that influence the design of an intersection.
The differences in operating characteristics between

10
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bicycles and motor vehicles should be considered
early in design.

Transit vehicles and how their stops interrelate with

an intersection, pedestrian desired walking patterns
and potential transfers to other transit facilities are
another critical factor to understand when designing

an intersection. Transit stops and their placement

needs to take into account the required maintenance
operations that will be needed and usually supplied by

the Transit Operator.

401.4 The Physical Environment

In highly developed urban areas, where right of way
is usually limited, the volume of vehicular traffic,
pedestrians, and bicyclists may be large, street
parking exists, and transit stops (for both buses and
light rail) are available. All interact in a variety of
movements that contribute to and add to the
complexity of a State highway and can result in busy
intersections.

There are many factors to be considered in the design
of intersections, with the goal to achieve a functional,
safe and efficient intersection for all users of the
facility. The location and level of use by various
modes will have an impact on intersection design, and
therefore should be considered early in the design
process. In addition to current levels of use, it is
important to consider future travel patterns for
vehicles, including trucks; pedestrian and bicycle

demand and the future expansion of transit.

Historically, crossing-type intersections with signal
or “STOP”-control have been used on the State
highway system. However, other intersection types,
given the appropriate circumstances may enhance
intersection performance through fewer or less severe
crashes and improve operations by reducing overall
delay. Alternative intersection geometric designs
should be considered and evaluated early in the
project scoping, planning and decision-making
stages, as they may be more efficient, economical and
safer solutions than traditional designs. Alternative
intersection designs can effectively balance the safety
and mobility needs of the motor vehicle drivers,

transit riders, bicyclists and pedestrians using the
intersection.

401.6 Transit

Transit use may range from periodic buses, handled
as part of the normal mix of vehicular traffic, to Bus

Rapid Transit (BRT) or light rail facilities which can

have a large impact on other users of the intersection.
Consideration of these modes should be part of the
early planning and design of intersections.

402.4 Consider All Users

Intersections should accommodate all users of the
facility, including wvehicles, bicyclists, pedestrians

and transit. Bicycles have all the rights and

responsibilities as motorist per the California Vehicle
Code, but should have separate consideration of their
needs, even separate facilities if volumes warrant.
Pedestrians should not be prohibited from crossing
one or more legs of an intersection, unless no other
safe alternative exists. Pedestrians can be prohibited
from crossing one or more legs of an intersection if a
reasonable alternate route exists and there is a
demonstrated need to do so. All pedestrian facilities
shall be ADA compliant as outlined in DIB 82.

Transit needs should be determined early in the

planning and design phase as their needs can have a
large impact on the performance of an intersection.

Transit stops in the vicinity of intersections should be

evaluated for their effect on the safety and operation
of the intersection(s) under study. See Topic 108 for
additional information.

404.4 Design Vehicles and Related Definitions

(3) 40-Foot Bus.

(a) 40-Foot Bus Routes. All single-unit vehicles,

including buses and motor trucks up to 40 feet in

length, are allowed on virtually every route in
California.

(b) 40-Foot Bus Design Vehicle. The 40-Foot Bus

Design Vehicle shown in Figure 404.5E is an
AASHTO standard. Its 25-foot wheelbase and 40-

foot length are typical of city transit buses and
some intercity buses. At intersections where truck

11
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volumes are light or where the predominate truck
traffic consists of mostly 3-axle units, the 40-foot

bus may be used. Its wheel path sweeps a greater
width than 3-axle delivery trucks, as well as
smaller buses such as school buses.

(4) 45-Foot Bus & Motorhome.

(a) 45-Foot Bus & Motorhome Routes. The “45-

foot bus and motorhome” refers to bus and
motorhomes over 40 feet in length, up to and
including 45 feet in length. These longer buses and

motorhomes are allowed in California, but only on
certain routes.

The 45-foot tour bus became legal on the National

Network in 1991 and later allowed on some State
routes in 1995. The 45-foot motorhome became
legal in California in 2001, but only on those

routes where the 45-foot bus was already allowed.
A Bus and Motorhome Map indicating where

these longer buses and motorhomes are allowed

and where they are not allowed is posted on the
Department’s Office of Commercial Vehicle
Operations website and is also available in printed
form.

(b) 45-Foot Bus and Motorhome Design Vehicle.

The 45-Foot Bus & Motorhome Design Vehicle
shown in Figure 404.5F is used by Caltrans for the
longest allowable bus and motorhome. Its
wheelbase is 28.5 feet. It is also similar to the
AASHTO standard 45-foot bus. Typically this

should be the smallest design vehicle used on a
State highway. It may be used where the State
highway intersects local streets without
commercial or industrial traffic.

The 45-Foot Bus and Motorhome Design Vehicle
shown in Figure 404.5F should be used in the
design of all interchanges and intersections on all
green routes indicated on the Bus and Motorhome
Map for both new construction and rehabilitation

projects. Check also the longer standard design
vehicles on these routes as required — the STAA

Design Vehicle and the California Legal Design
Vehicle in Indexes 404.3(1) and (2).

(5) 60-Foot Articulated Bus.

(@) 60-Foot Articulated Bus Routes. The
articulated bus is allowed a length of up to 60 feet
per CVC 35400(b)(3)(A). This bus is used

primarily by local transit agencies for public
transportation. There is no master listing of such
routes. Local transit agencies should be contacted

to determine possible routes within the proposed
project.

(b) 60-Foot Articulated Bus Design Vehicle. The

60-Foot Articulated Bus Design Vehicle shown in
Figure 404.5G is an AASHTO standard. The

routes served by these buses should be designed to

accommodate the 60-Foot Articulated Bus Design
Vehicle.

405.2 Left-turn Channelization

(2) Design Elements.

(e) Storage Length -- At unsignalized inter-
sections, storage length may be based on the
number of turning vehicles likely to arrive in an
average 2-minute period during the peak hour. At
a minimum, space for 2 vehicles should be
provided at 25 feet per vehicle. If the peak hour
truck traffic is 10 percent or more, space for at
least one passenger car and one truck should be

provided. Bus usage may require a longer storage

length and should be evaluated if their use is
anticipated.

405.3 Right-turn Channelization

(2) Design Elements.

(a) Lane and Shoulder Width--Index 301.1 shall
be used for right-turn lane width requirements.
Shoulder width shall be a minimum of 4 feet.
Although not desirable, lane and shoulder widths
less than those given above can be considered for

12
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right-turn lanes under the following conditions
pursuant to Index 82.2:

« In urban, city or town centers (rural main streets)
with posted speeds less than 40 miles per hour in

severely constrained situations, if truck or bus use

is low, consideration may be given to reducing the
right-turn lane width to 10 feet.

Figure 405.4
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405.6 Access Control

The basic guidance which govern the extent to which
access rights are to be acquired at interchanges (see
Topic 104, Index 205.1 and 504.8 and the PDPM)
also apply to intersections at grade on expressways.
Cases of access control which frequently occur at
intersections are shown in Figure 405.7. This
illustration does not presume to cover all situations.
Where required by traffic conditions, access should
be extended in order to ensure proper operation of the
expressway lanes.

Reasonable variations which observe the basic
principles referred to above are acceptable.

However, negative impacts on the mobility needs of
pedestrians, bicyclists, equestrians, and transit users

need to be assessed. Pedestrians and bicyclists are
sensitive to additional out of direction travel.

405.8 City Street Returns and Corner Radii

The pavement width and corner radius at city street
intersections is determined by the type of vehicle to
be accommodated and the mobility needs of
pedestrians and bicyclists, taking into consideration
the amount of available right of way, the types of
adjoining land uses, the place types, the roadway
width, and the number of lanes on the intersecting
street.

At urban intersections, the California truck or the Bus

Design Vehicle template may be used to determine
the corner radius. Where STAA truck access is
allowed, the STAA Design Vehicle template should
be used giving consideration to factors mentioned
above. See Index 404.3.

Smaller radii of 15 feet to 25 feet are appropriate at
minor cross streets where few trucks or buses are

turning. Local agency standards may be appropriate
in urban and suburban areas.

405.10 Roundabouts

Roundabout intersections on the State highway
system must be developed and evaluated in
accordance with National Cooperative Highway
Research Program (NCHRP) Report 672 entitled
“Roundabouts: An Informational Guide, 2nd ed.”
(NCHRP Guide 2) dated October 2010 and Traffic
Operations Policy Directive (TOPD) Number 13-02.
Also see Index 401.5 for general information and
guidance. See Figure 405.10 Roundabout Geometric
Elements for nomenclature associated with
roundabouts. Signs, striping and markings at
roundabouts are to comply with the California
MUTCD.

(3) Inscribed Circle Diameter.
At single lane roundabouts, the size of the
inscribed circle is largely dependent upon the
turning requirements of the design vehicle. The
inscribed circle diameter must be large enough to
accommodate: (a) the STAA design vehicle for all

13
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roundabouts on the National Network and on should be designed such that the transit vehicle or
Terminal Access routes; and, (b) the California

Legal design vehicle on all non-STAA route
intersections on California Legal routes and )
California Legal KPRA Advisory routes, while Figure 405.10
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route intersections on California Legal routes and
California Legal KPRA Advisory routes, and 165
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vehicle for roundabouts on the National Network
and on Terminal Access routes. Similar to a single
lane roundabout, the design vehicle is to be able to
navigate a multilane roundabout with the front
tractor wheels staying off the truck apron, if one is

present. Transit vehicles, fire engines and single-

Slow Speed Entry

<

502.2 Local Street Interchanges

The Department’s philosophy for highway design
has evolved over time. DD-64 Complete Streets,
DP-22 Context Sensitive Solutions, DP-05
Multimodal Alternatives and other policies and
guidance are a result of that evolution in design
philosophy. No longer are freeway interchanges
designed with only the needs of motorists in mind.
Pedestrian and bicycle traffic needs are to be

unit delivery vehicles are also to be able to considered along with the motorized traffic. Local
navigat_e the _roundabout without using the truck road interchanges ramp termini should be
apron, if one is present. perpendicular to the local road. The high speed,
shallow angle, ramp termini of the past are

(9) Transit Use. problematic for pedestrians and bicyclists to
Transit vehicles and buses will not have difficulty navigate. Vehicle speeds are reduced by the right

angle turn, allowing drivers to better respond to
bicycle and pedestrian conflicts. For new
construction or major reconstruction consideration
must be given to orienting ramps at right angles to
local streets. For freeways where bicycles are
permitted to us the freeway, ramps need to be

negotiating a roundabout when it has been
designed using the California Legal design vehicle
or the STAA design vehicle. However, to
minimize passenger discomfort, a roundabout

14
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designed so that bicyclists can exit and enter the
freeway without crossing the higher speed ramp
traffic. See Index 400 for type, design, and
capacity of intersections at the ramp terminus with
the local road.

(a) Diamond Interchange--The simplest form
of interchange is the diamond. Diamond
interchanges provide a high standard of ramp
alignment, direct turning maneuvers at the
crossroads, and usually have minimum
construction costs. The diamond type is
adaptable to a wide range of traffic volumes, as

well as the needs of transit, bicyclists, and

pedestrians. The capacity is limited by the
capacity of the intersection of the ramps at the
crossroad. This capacity may be increased by

access for managed lanes (e.g., transit, HOVS,

HOT lanes) or park and ride lots. Partial
interchanges usually have undesirable operational
characteristics. If circumstances exist where a
partial interchange is considered appropriate as an
initial phase improvement, then commitments
need to be included in the request to accommodate
the ultimate design. These commitments may
include purchasing the right of way required
during the initial phase improvements.

Topic 503 - Interchange Design
Procedure

503.1 Basic Data

Data relative to community service, traffic, physical
and economic factors, and potential area
development which may materially affect design,
should be obtained prior to interchange design.
Specifically, the following information should be
available:

widening the ramps to two or three lanes at the
crossroad and by widening the crossroad in the
intersection area. Crossroad widening will
increase the length of undercrossings and the
width of overcrossings, thus adding to the
bridge cost. Roundabouts may provide the
necessary  capacity  without  expensive .
crossroad widening between the ramp termini. (9) The presence of dedicated lanes and
Ramp intersection capacity analysis is associated ramps and connections,
discussed in Topic 406. including HOV lanes, Bus (BRT) lanes and
Express lanes.
502.3 Freeway-to-Freeway Interchanges
504.2 Freeway Entrances and Exits
(1) General.
The function of the freeway-to-freeway

| : ¢ (6) Bus Stops. See Index 108.2 and 303.4 for general
interchange is to link freeway segments together

so as to provide the highest level of service in information.
terms of mobility. Parameters such as cost, 504.3 Ramps
environment, community values, traffic volumes, '

route continuity, driver expectation and safety (1) General.

should all be considered. Route continuity,
providing for the designated route to continue as
the through movement through an interchange,
reduces lane changes, simplifies signing, and
reduces driver confusion.

(b) Lane Width--Ramp lanes shall be a
minimum of 12 feet in width. Where ramps
have curve radii of 300 feet or less, measured
along the outside edge of traveled way for single
lane ramps or along the outside lane line for

(c) Provide for all Traffic Movements--All
interchanges must provide for each of the eight
basic movements (or four basic movements in the
case of a three-legged interchange), except in the
most extreme circumstances. Less than “full
interchanges” may be considered on a case-by-
case basis for applications requiring special

multilane ramps, with a central angle greater
than 60 degrees, the single ramp lane, or the
lane furthest to the right if the ramp is
multilane, shall be widened in accordance with
Table 504.3 in order to accommodate large
truck wheel paths. See Topic 404. Consideration
may be given to widening more than one lane on
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a multilane ramp with short radius curves if there
is a likelihood of considerable transit or truck
usage of that lane.

(2) Ramp Metering

All geometric designs for ramp metering
installations must be discussed with the Design
Coordinator or Design Reviewer. Design features
or elements which deviate from the mandatory
standards require the approvals described in Index
82.2. Before beginning any ramp meter design, the
designer must contact District Traffic Operations
for direction in the application of procedural
requirements of the Division of Traffic
Operations.

(b) Metered Multilane Ramps

When entrance ramp volumes exceed 900 vph,
and/or when a HOV preferential lane is provided,
a two- or three-lane ramp segment should be
provided. Figures 504.3C, 504.3D and 504.3E
illustrate typical designs for metered two-lane
ramps; and Figures 504.3F and 504.3G illustrate
typical designs for metered three- lane ramps. On
two-lane loop ramps, normally only the right lane
needs to be widened to accommodate design
vehicle off-tracking. See Index 504.3(1)(b).

Three-lane metered ramps are typically needed to
serve peak (i.e., commute) hour traffic along urban
and suburban freeway corridors. The adverse

effects of bus and truck traffic on the operation of

these ramps (i.e., off-tracking, sight restriction,
acceleration characteristics on upgrades, etc.) is
minimized when the ramp alignment is tangential
or consists of curve radii not less 300 feet.

(h) HOV Preferential Lane

Ramp meter installations should operate in
conjunction with, and complement other
transportation management system elements and
transportation modes. As such, ramp meter
installations should include preferential treatment

of carpools and transit riders. Specific treatment(s)

must be tailored to the unique conditions at each
ramp location, however the standard or base
treatment upon which other strategies are designed

is the High-Occupancy Vehicle (HOV)
preferential lane.

CHAPTER 600
GENERAL ASPECTS

Topic 603 — Types of Pavement
Projects

603.2 Widening

Widening projects involve the construction of
additional width to improve traffic flow and increase
capacity on an existing highway facility. Widening
may involve adding lanes (including transit or bicycle
lanes), shoulders, pullouts for maintenance/transit
traffic; or widening existing lane, shoulder or
pullouts.

CHAPTER 610
PAVEMENT ENGINEERING
CONSIDERATIONS

Topic 613 - Traffic Considerations
613.1 Overview

Pavements are engineered to carry the truck traffic
loads expected during the pavement design life.

Truck traffic, which includes transit vehicles trucks

and truck-trailers, is the primary factor affecting
pavement design life and its serviceability. Passenger
cars and pickups are considered to have negligible
effect when determining traffic loads.

Truck traffic information that is currently required for
pavement engineering includes projected volume for

each of four categories of truck and transit vehicle

types by axle classification (2-, 3-, 4-, and 5-axles or
more). When the Department adopts the Mechanistic
— Empirical (ME) design method, additional
information such as axle configurations (single,
tandem, tridem, and quad), axle loads, and number of
load repetitions would also be required. This
information is used to estimate anticipated traffic
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loading and performance of the pavement structure.
The Department currently estimates traffic loading by
using established constants for a 10-, 20-, 30-, or 40-
year pavement design life to convert truck traffic data
into 18-kip equivalent single axle loads (ESALS). The
total projected ESALs during the pavement design
life are in turn converted into a Traffic Index (T1) that
is used to determine minimum pavement thickness.
Another method for estimating pavement loading
known as Axle Load Spectra is currently under
development by the Department for future use with
the Mechanistic-Empirical (ME) design procedure.

613.3 Traffic Index Calculation

The Traffic Index (TI) is determined using the
following procedures:

(1) Determine the Projected Equivalent Single Axle
Loads (ESALS).
The information obtained from traffic projections
and Truck Weight Studies is used to develop 18-
kip Equivalent Single Axle Load (ESAL)
constants that represent the estimated total
accumulated traffic loading for each heavy vehicle

(trucks and buses and each of the four truck types

during the pavement design life. Typically, buses
are assumed to be included in the truck counts due
to their relatively low number in comparison to
trucks. However, for facilities with high
percentage of buses such as high-occupancy

vehicle (HOV) lanes and exclusive bus-only lanes,

projected bus volumes need to be included in the

projection used to determine ESALS. The ESAL
constants are used as multipliers of the projected
AADTT for each truck type to determine the total
cumulative ESALSs and in turn the Traffic Index
(TI) during the design life for the pavement (see
Index 613.3(3)). The ESALSs and the resulting Tl
are the same magnitude for both flexible, rigid,
and composite pavement alternatives. The current
10-, 20-, 30-, and 40-year ESAL constants are
shown in Table 613.3A.

(2) Lane Distribution Factors.
Truck/bus traffic on multilane highways normally

varies by lane with the lightest volumes generally
in the median lanes and heaviest volumes in the

outside lanes. Buses are also typically found in
HOV lanes. For this reason, the distribution of
truck/bus traffic by lanes must be considered in the
engineering for all multilane facilities to ensure
that traffic loads are appropriately distributed.
Because of the uncertainties and the variability of
lane distribution of trucks on multilane freeways
and expressways, statewide lane distribution
factors have been established for pavement
engineering of highway facilities in California.

613.4 Axle Load Spectra

(1) Development of Axle Load Spectra.

* Truck class (FHWA Class 4 for buses through
Class 13 for 7+ axle multi-trailer combinations)

613.5 Specific Traffic Loading Considerations

(3) Intersections.
Future AADTT and TI’s for intersections should
be determined for each approach the same way as
for mainline traffic.

At some intersections, the level of truck/transit

traffic from all approaches may add more loads on
the pavement than what the mainline pavement
was designed for. Separate ESAL/TI or load
spectra calculations should be performed at
intersections when any of the following criteria

apply:

For all roundabout designs, look at the traffic
projections for each turning movement of each leg

of the roundabout, then, sum up the truck/transit

traffic volumes using each quadrant of the
roundabout. From the total truck traffic volume,
generate an ESAL/TI or load spectra for each
guadrant. Choose the quadrant with the highest Tl
or load spectra to design the entire roundabout.

Special attention should be given to truck and
transit traffic behavior (turning and stopping) to

determine the loading patterns and to select the
most appropriate materials.
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CHAPTER 620 RIGID
PAVEMENT

Topic 626 - Other Considerations
626.2 Shoulder

The types of shoulders that are used for rigid
pavements are shown in Figure 626.2A and can be
categorized into the following three types:

(1) Tied Rigid Shoulders.
Tied rigid shoulders are the most adaptable to
future widening and conversion to a lane. They
should be the preferred shoulder type when future
widening is planned within the design life of the
pavement or where the shoulder will be used

temporarily as a truck or bus lane. Where the

shoulder is expected to be converted into a traffic
lane in the future, the shoulder should be built to
the same geometric and pavement standards as the
lane. Additionally, the shoulder width should
match the width of the future lane.

(2) Widened Slab.
Widened slabs involve constructing the concrete
panel for the lane adjacent to the shoulder 14 feet
wide in lieu of the prescribed lane width. The
additional width becomes part of the shoulder
width and provides lateral support to the adjacent
lane. Widened slabs provide as good or better
lateral support than tied rigid shoulders at a lower
initial cost provided that trucks and buses are kept
at least 2 feet from the edge of the slab. A rumble
strip or a raised pavement marking next to the
pavement edge line of widened concrete slabs
helps discourage trucks and buses from driving on
the outside 2 feet of the slab. The use of rumble

strips or raised markings requires approval from
District Traffic Operations.

Tied rigid shoulders are the most adaptable to
future widening and conversion to a lane. They
should be the preferred shoulder type when future
widening is planned within the design life of the
pavement or where the shoulder will be used

temporarily as a truck or bus lane. Where the
shoulder is expected to be converted into a traffic

lane in the future, the shoulder should be built to
the same geometric and pavement standards as the
lane. Additionally, the shoulder width should
match the width of the future lane.

(4) Selection Criteria.

It is preferred that shoulders be constructed of the
same material as the traveled way pavement (in
order to facilitate construction, improve pavement
performance, and reduce maintenance cost).
However, shoulders adjacent to rigid pavement
traffic lanes can be either rigid or flexible with the
following conditions:

(b) Either tied rigid shoulders or widened
slabs shall be used for:

« Continuously reinforced concrete
pavement.

» Horizontal radii 300 feet or less.
* Truck and bus only lanes.

626.4 Roadside Facilities

(2) Park and Ride Facilities.

Flexible pavement should be used for park and
ride facilities. If transit buses access the park and

ride facility, use the procedures for bus pads in this
Index for engineering bus access.

(3) Bus Pads.

Bus pads are subjected to similar stresses as
intersections; however, it is not practical to
engineer rigid bus pads according to the Traffic

Index, or according to bus counts. The minimum

pavement structure for bus pads should be 0.85

foot JPCP with dowel bars at transverse joints on
top of 0.5 foot lean concrete base or Type A hot
mix asphalt (0.75 foot CRCP may be substituted
for 0.85 foot JPCP). For Type Il soil as described
in Table 623.1A, include 0.5 foot of aggregate
subbase. Type Il soil should be treated in
accordance with Index 614.4. Where local
standards are more conservative than the
pavement structures mentioned above, local
standards should govern.
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Relative slab dimensions for bus pads should be
approximately 1:1 to 1:1.25, transverse-to-
longitudinal. The width of the bus pad should be

no less than the width of the bus plus 4 feet. If the
bus pad extends into the traveled way, the rigid
bus pad should extend for the full width of the lane
occupied by buses. The minimum length of the
bus pad should be 1.5 times the length of the

bus(es) that will use the pad at any given time.

This will provide some leeway for variations in
where the bus stops. Additional length of rigid
pavement should be considered for approaches

and departures from the bus pad since these
locations may be subjected to the same stresses
from buses as the pad. A 115-foot length of bus

pad (which is approximately 250 percent to 300
percent times the length of typical 40-foot buses)

should provide sufficient length for bus approach
and departure. The decision whether to use rigid
pavement for bus approach and departure to/from

bus pads is the responsibility of the District.

Figure 626.4
Rigid Bus Pad

Doweled Transverse Weakened Plane
Joint Perpendicular to the Longitudinal
Joint (15 ft max spacing), typical

Flexible Pavement

CHAPTER 630
FLEXIBLE PAVEMENT

Topic 632 - Engineering Criteria

632.1 Engineering Properties

(2) Asphalt Binder Type.

Asphalt binders are most commonly characterized
by their physical properties. An asphalt binder’s
physical properties directly relate to field
performance. Although asphalt binder viscosity
grading is still common, new binder tests and
specifications have been developed to more
accurately characterize temperature extremes
which pavements in the field are expected to
withstand. These tests and specifications are
specifically designed to address three specific
pavement distress modes: permanent deformation
(rutting), fatigue cracking, and low temperature
cracking.

Special conditions are defined as those roadways
or portion of roadways that need additional
attention due to conditions such as:

» Heavy truck/bus traffic (over 10 million
ESALs for 20 years).

 Truck/bus stopping areas (parking area, rest
area, loading area, etc.).

» Truck/bus stop and go areas (intersections,
metered ramps, ramps to and from Truck Scales
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va etc.).

/ﬂ » Truck/bus climbing and descending lanes.
( The final decision as to whether a roadway meets
| / \ﬁﬂw the criteria for special conditions rests with the
District. It should be noted that even though
ol . g special binder grades help meet the flexible
fdt :LT pavement requirements for high truck/bus use
Note. ot sl detats shoun Transtion areas, they should not be considered as the only
measure needed to meet these special conditions.
The District Materials Engineer should be
consulted for additional recommendations for
these locations.
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636.4 Roadside Facilities

(3) Bus pads.
Use rigid or composite pavement strategies for
bus pads.

CHAPTER 830
TRANSPORTATION FACILITY
DRAINAGE

Topic 831 — General
831.3 Design Storm and Water Spread

Before the hydraulic adequacy of roadway drainage
facilities can be analyzed, the quantity of water
(design Q) that the facility may reasonably be
expected to convey must be estimated. The most
important, and often the most difficult phase of this
task is the selection of an appropriate design storm
frequency for the specific project, location or site
under consideration. In order for a design frequency
to be meaningful criteria for roadway drainage
design, it must be tied to an acceptable tolerance of
flooding. Design water spread, encroachment upon
the roadbed or adjacent property, is the tolerance of
flooding directly related to roadway drainage design.
Allowing too little spread is uneconomical in design
and too much spread may result in unsafe driving
conditions.

The following geometric and design features of the

highway directly affect establishment of the project
design water spread:

* Bus/Transit pullouts and loading areas

837.3 Location and Spacing
(1) Governing Factors.

The location and spacing of inlets depend mainly
on these factors:

(i) The locations of public transit stops.

CHAPTER 900
LANDSCAPE ARCHITECTURE

903.4 Facility Size and Capacity Analysis

Safety roadside rest area parking and restroom
capacity should be designed to accommodate the
anticipated demand in the design year (20 years from
construction). When feasible, the design may allow
the parking area to be expanded by 25 percent beyond
the 20-year design period.

(4) Automobile/Long Vehicle Split.
Consider the percentage of commercial trucks in
the mainline traffic when determining the
appropriate ratio of automobile parking spaces to
long-vehicle parking spaces. Typically, one third
of the total parking is devoted to long vehicles

(commercial trucks, transit, automobiles with

trailers and recreational vehicles). On certain
goods-movement routes, truck traffic can account
for half of the vehicular traffic at certain rest areas
(consult with District Traffic Operations). For
these highly commercial route segments, consider
the potential for auxiliary parking facilities to
satisfy the long duration stopping needs of
commercial drivers at off-line parking locations.

Topic 905 - Park and Ride
Standards and Guidelines

903.5 Site Planning

(4) Parking Areas.
The design of all roads, aisles, parking spaces and
parking lot islands should ensure that commercial
truck maneuvers can be accommodated without
damage to curbs, sidewalks, pavement edges or
parked vehicles. See Topic 407 for truck and bus

turning template guidance.
904.3 Design Features and Facilities

(2) Parking.
Parking areas should be inclusive of all user
modes. Parking capacity should be based on an
analysis of current traffic data. However, at least
five vehicle spaces should be provided. Parking
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should not exceed 0.025 times the DHV or 50
spaces, whichever is less. This number may be
exceeded at high use trailheads. Parking stalls
should be delineated by striping. Approximately
one-quarter to one-third of the spaces should be
allocated to long vehicles (cars with trailers,
recreational vehicles, and buses). Geometrics
should be such that all types of vehicles entering
the vista point can safely negotiate and exit the
facility. Accessible parking should be provided as
discussed in Index 903.5(4) and DIB 82.

905.1 General

Park and Ride facilities must be considered for
inclusion on all major transportation projects that
include, but are not limited to, new freeways,

interchange modifications, lane additions, transit

facilities, and HOV lanes. See Chapter 8, Section 7 of
the Project Development Procedures Manual for
additional information.

905.2 Site Selection

Park and Ride facilities are typically placed to
enhance corridor efforts to reduce congestion, and to
improve air quality usually associated with other
transportation opportunities such as HOV lanes and

transit. The specific choice as to location and design

should be supported by a detailed analysis of demand
and the impact of a Park and Ride facility based upon
these parameters:

* Transit Operations

905.3 Design Features and Facilities

Park and Ride facilities are to be designed as multi-
modal facilities. Provisions for pedestrians,

bicyclists, transit, single-occupancy vehicles, and
multi-occupancy vehicles are to be provided as
appropriate. The local transit provider should be
consulted to determine if the facility should provide
connections to transit. In general, the function of the

facility is to take precedent over the form of the
facility; however, special consideration for the safety
and security of all users is fundamental to the success
of the facility.

CHAPTER 1000
BICYCLE TRANSPORTATION
DESIGN

Topic 1003 - Bikeway Design
Criteria

1003.1 Class I Bikeways (Bike Paths)

(7) Bike Paths Parallel and Adjacent to Streets and

Highways.
Bike paths immediately adjacent to streets and
highways are not recommended. While they can
provide separation between vehicles and
nonmotorized traffic, they typically introduce
significant conflicts at intersections. In addition,
they can create conflicts with passengers at public

transit facilities, and with vehicle occupants

crossing the path. They are not a substitute for
designing the road to meet bicyclist’s mobility
needs. Use of bicycle paths adjacent to roads is not
mandatory in California, and many bicyclists will
perceive these paths as offering a lower level of
mobility compared with traveling on the road,
particularly for utility trips. Careful consideration
regarding how to address the above points needs
to be weighed against the perceived benefits of
providing a bike path adjacent to a street or
highway. Factors such as urban density, the
number of conflict points, the presence or absence
of a sidewalk, speed and volume should be
considered.

1003.2 Class Il Bikeways (Bike Lanes)

Design guidance that address the safety and mobility
needs of bicyclists on Class Il bikeways (bike lanes)
is distributed throughout this manual where
appropriate.

(3) Shared Transit and Bikeways.

Transit lanes and bicycles are generally not
compatible, and present risks to bicyclists.
Therefore sharing exclusive use transit lanes for
buses with bicycles is discouraged.
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Bus and bicycle lane sharing should be considered

only under special circumstances to provide
bikeway continuity, such as:

(a) If bus operating speed is 25 miles per hour or
below.

(b) If the grade of the facility is 5 percent or less.
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