System Plan
PRIORITY STRATEGIES
The development of a comprehensive bicycle and pedestrian system throughout
Warsaw and Winona Lake will occur over time, as land uses evolve, public
interest and support is generated, and resources become available.
'XULQJWKHSODQQLQJSURFHVVÀYHRYHUDUFKLQJSULRULWLHVZHUHLGHQWLÀHGWREHFRPH
the foundation for the community’s bicycle and pedestrian system development.
All strategies support the vision statement and represent the rationale or “the
why” for system development. Priority strategies assist in determining the
action plan for successful multimodal facility development while guiding where
resources and efforts should be concentrated. The priority strategies are listed
below and are discussed in more detail in Chapter 5.
1. Connect civic, recreational, educational, commercial, and other major
destinations within Warsaw and Winona Lake.
2. Establish an off-street pedestrian and bicycle “highway” system.
3. Link all local/internal facilities, such as neighborhood sidewalks, to the
external pedestrian and bicycle highway system.
4. Connect Warsaw and Winona Lake to a regional system.
5. Create an enhanced downtown facility to promote multimodal travel and
economic development.
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ROUTE ANALYSIS & EVALUATION
Each of the proposed routes recommended in this plan relates to one or more
RIWKHÀYHSULRULW\VWUDWHJLHV,QDGGLWLRQSRWHQWLDOURXWHVZHUHHYDOXDWHGLQ
terms of:
 Minimizing required future land acquisition
 0D[LPL]LQJ FRQQHFWLYLW\ EHWZHHQ NH\ RULJLQV DQG GHVWLQDWLRQV WUDIÀF
generators) with direct routes
 Minimizing the impact to existing environmental features
 Providing a high level of education opportunities
 Ensuring the safety of pedestrians, cyclists, and vehicular passengers
,QDGGLWLRQWRSODQQLQJWHDPHYDOXDWLRQDQGDQDO\VLV&LW\DQG7RZQVWDIIWKH
steering committee, and Warsaw and Winona Lake residents provided input
on possible pedestrian and bicycle routes and the types of facilities that could
accommodate users. These routes are depicted on the “Bicycle and Pedestrian
System” map and include several types of facilities.

FACILITY TYPES
A combination of bicycle and pedestrian facility types are recommended to
create a complete system accommodating users of all ages, skill levels, and
DELOLWLHV7KHVHIDFLOLWLHVDUHGHÀQHGRQWKHIROORZLQJSDJHVDORQJZLWKVDPSOH
SLFWXUHVDQGGHVLJQUHFRPPHQGDWLRQV,WLVLPSRUWDQWWRQRWHWKDWEHVWSUDFWLFHV
DQG GHVLJQ VSHFLÀFDWLRQV FKDQJH RYHU WLPH DQG WKDW ZKDW DUH PLQLPXP
DQGRU UHFRPPHQGHG VWDQGDUGV WRGD\ PD\ QRW EH VR LQ WKH IXWXUH  ,Q DOO
FDVHV WKH ÀQDO GHVLJQ RI HDFK VHJPHQW RI D IDFLOLW\ ZLOO YDU\ EDVHG RQ VLWH
conditions and constraints. These guidelines are tools and application of these
UHFRPPHQGDWLRQVUHTXLUHVWKHMXGJPHQWRIDTXDOLÀHGGHVLJQSURIHVVLRQDO(YHQ
ZKHQWKHVSHFLÀFJXLGHOLQHFDQQRWEHIXOO\PHWWKH3XEOLF:RUNV'HSDUWPHQWRU
GHVLJQHUVKRXOGDWWHPSWWRÀQGDVROXWLRQWKDWEHVWPHHWVWKHYLVLRQJRDOVDQG
objectives of this plan. All designs should be consistent with American Association
RI6WDWH+LJKZD\DQG7UDQVSRUWDWLRQ2IÀFLDOV $$6+72 ,QGLDQD'HSDUWPHQW
RI7UDQVSRUWDWLRQ ,1'27 DQGWKH0DQXDORQ8QLIRUP7UDIÀF&RQWURO'HYLFHV
087&' VWDQGDUGV
The following is a list of references and sources used to develop the design
recommendations for the Warsaw + Winona Lake Bicycle and Pedestrian Master
Plan. These documents provide a greater detail of information and most are
XSGDWHGUHJXODUO\WRUHÁHFWFXUUHQWEHVWSUDFWLFH
 Guide for the Development of Bicycle Facilities, Fourth Edition. 2012.
$PHULFDQ $VVRFLDWLRQ RI 6WDWH +LJKZD\ DQG 7UDQVSRUWDWLRQ 2IÀFLDOV
Washington, DC.
 Guide for the Planning, Design, and Operation of Pedestrian Facilities, First
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Edition. 2004. American Association of State Highway and Transportation
2IÀFLDOV:DVKLQJWRQ'&
 1$&728UEDQ%LNHZD\'HVLJQ*XLGH1DWLRQDO$VVRFLDWLRQRI&LW\
7UDQVSRUWDWLRQ2IÀFLDOV:DVKLQJWRQ'&
 'HVLJQLQJ:DONDEOH8UEDQ7KRURXJKIDUHV$&RQWH[W6HQVLWLYH$SSURDFK
,QVWLWXWHRI7UDQVSRUWDWLRQ(QJLQHHUV:DVKLQJWRQ'&
 0DQXDO RQ 8QLIRUP 7UDIÀF &RQWURO 'HYLFHV 087&'   (GLWLRQ ZLWK
5HYLVLRQVDQG86'HSDUWPHQWRI7UDQVSRUWDWLRQ)HGHUDO+LJKZD\
Administration, Washington, DC.
 $'$ 6WDQGDUGVIRU $FFHVVLEOH 'HVLJQ  8QLWHG 6WDWHV 'HSDUWPHQW
of Justice.
 ,1'27'HVLJQ0DQXDO3DUW&KDSWHU,QGLDQD'HSDUWPHQWRI
7UDQVSRUWDWLRQ,QGLDQDSROLV,QGLDQD

Sidewalk
Sidewalks are the most common pedestrian facility in both urban and suburban
settings. They are typically constructed out of concrete and range from four
to eight feet in width. Sidewalks are most commonly located within the public
right-of-way between the roadway edge and the property line and are grade
separated from the adjacent roadway with a curb. Current best practices
recommend sidewalks be a minimum of 6 feet wide.
Design Recommendations:
 Sidewalks should be accessible to all users and designed according to ADA
standards.
 Two people should be able to walk side-by-side or pass each other
comfortably.
 Sidewalks should be obstruction free. Common obstructions include sign
SRVWVXWLOLW\DQGVLJQDOSROHVPDLOER[HVÀUHK\GUDQWVDQGVWUHHWIXUQLWXUH
 Sidewalks should be graded to minimize standing water.

New sidewalks are recommended to be a
minimum of 6 feet wide.

 Sidewalk users should feel secure and not at risk of adjacent vehicular
WUDIÀF
 Where parking is present next to a sidewalk, additional width may be
necessary to mitigate the effects of vehicle encroachment.
 The sidewalk surface should be smooth and continuous.
 Decorative concrete and pavers can be used to improve aesthetics and
LQFUHDVHYLVLELOLW\DWFRQÁLFWSRLQWV
 Landscape planting strips and street trees should be included where
possible to provide a buffer between the sidewalk and adjacent travel
lanes.
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Side Path
Side paths, also referred to as multi-use paths or shared-use paths, are paved,
10 to 14-foot wide facilities designed to accommodate both bicycles and
pedestrians. Like sidewalks, side paths are typically located within the public
right-of-way and should be buffered from the adjacent travel lanes with a
landscape strip and/or vertical separation (i.e. curb). They can be desirable
facilities for walkers, runners, youth and novice bicyclists, and recreational trips.
Special consideration must be given to side path design because they can result
LQVLWXDWLRQVZKHUHDSRUWLRQRIWKHELF\FOHWUDIÀFULGHVDJDLQVWWKHÁRZRIWUDIÀF
'HVSLWHSRVVLEOHFRQÁLFWVFUHDWHGE\FRQWUDÁRZELF\FOHWUDIÀFVLGHSDWKVDUH
recommended as part of the Warsaw and Winona Lake system to provide
IDFLOLWLHV IRU F\FOLVWV WKDW PD\ QRW EH FRPIRUWDEOH XVLQJ RQURDG IDFLOLWLHV  ,W
should also be noted that the presence of a side path does not prevent any user
from riding in the travel lanes. Side paths are recommended in situations where
one or more of the following may exist:
 7KHDGMDFHQWURDGZD\KDVKLJKWUDIÀFYROXPHVRUKLJKYHKLFXODUVSHHGV
Side paths accommodate both pedestrians and
bicycles.

 Bicycle and pedestrian use is expected to be high.
 The side path is used to connect other facilities primary facilities.
 The side path can be designed with few roadway and driveway crossings.
 The side path can be terminated with safe transition to another path or
on-street facility.
Design Recommendations:
 12 feet is the minimum recommended width in most situations.
 A minimum 5-foot buffer should be used to separate the path from the
DGMDFHQWURDGZD\,QDUHDVZKHUHDIRRWEXIIHUFDQQRWEHDFFRPPRGDWHG
a minimum 42-inch high physical barrier should be installed.
 A total clear width of 5 feet is recommended on both sides of the path with
a minimum clear width of 3 feet.
 ,IWKHFOHDUZLGWKLVOHVVWKDQIHHWDQGRQHRIWKHIROORZLQJFRQGLWLRQVLV
present, a physical barrier should be provided:
» The slope is 3:1 or steeper and the dropoff is at least six feet
» The slope is 2:1 or steeper and the dropoff is at least four feet
» The slope is 1:1 or steeper and the dropoff is at least two feet
 Vertical clearance of 10 feet is recommended with 8 feet being the
minimum.
 Where possible, provide separate bicycle and pedestrian ways to reduce
FRQÁLFWV
 Where possible, provide an adjacent soft surface path for runners.
 The path should be constructed to a standard that allows maintenance
vehicles without causing damage to the facility.
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 The path should start/stop with convenient and controlled access to and
from the street system.
 The side path should comply with ADA guidelines.

Bicycle Lane
A bike lane is a portion of the roadway that has been designated by striping
and pavement markings for the exclusive use of bicyclists. Conventionally, the
bike lane is located adjacent to the vehicle travel lane on the right side of the
street, between the travel lane and the curb or parking lane. Bike lanes allow
F\FOLVWVWRULGHDWDFRPIRUWDEOHVSHHGZLWKRXWLQWHUIHULQJZLWKWUDIÀFFRQGLWLRQV
Bike lanes help to make drivers aware of bicyclists’ right to the street and
facilitate predictable behavior and movements between cyclists and motorists.
Where space allows or higher vehicle travel speeds are present, buffered bike
lanes designate an additional buffer space separating the bicycle lane from the
adjacent travel or parking lane.
Design Recommendations:
 The minimum recommended bike lane width is 5 feet with 6 feet being
preferred in most circumstances.
 Bicycle lane word and/or symbol and arrow markings should be used to
GHÀQHWKHELNHODQH

Typical bicycle lane pavement markings include
a bike symbol and directional arrow.

 A solid, 6 to 8 inch white lane line should be used to separate the vehicle
travel lane from the bike lane.
 Through bike lanes should not be positioned to the right of a right turn lane.
 When placed next to parking, a solid, 4 inch white lane line should be used
to distinguish the bike lane from the parking lane.
 Bicycle-friendly drainage inlets and utility covers should be used if they
encroach into the bike lane.
 Lane striping should be dashed and the bike lane painted to enhance
YLVLELOLW\WKURXJKKLJKWUDIÀFPHUJLQJDUHDV
 “Bike Lane” signs should be posted prior to the beginning of a marked
bike lane.
 For buffered bicycle lanes, the buffer should be at least 2 feet wide.

Cycle Track
A cycle track is a bicycle facility that combines the user experience of a side path
with the on-street infrastructure of a conventional bike lane. Cycle tracks are
SK\VLFDOO\VHSDUDWHGIURPYHKLFXODUWUDIÀFDQGDUHGLVWLQFWIURPWKHVLGHZDON
Cycle tracks may be one-way or two-way and either at street level or sidewalk
OHYHO,IDWVWUHHWOHYHOWKHF\FOHWUDFNPD\EHVHSDUDWHGIURPWKHWUDYHOODQH
BICYCLE & PEDESTRIAN MASTER PLAN
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E\DUDLVHGPHGLDQFXUEEROODUGVRUWKHRQVWUHHWSDUNLQJODQH,IDWVLGHZDON
level, different pavement treatment and sometime planting strips are used to
separate the cycle track from the sidewalk. Cycle tracks can be attractive to a
wide range of riders because of the physical separation from the travel lanes.
Design Recommendations:
 Cycle tracks should be a minimum of 7 feet if one-way and 12 feet if a
two-way facility.
 ,IWKHF\FOHWUDFNLVDWZRZD\IDFLOLW\DFHQWHUOLQHVKRXOGEHVWULSHGWR
VHSDUDWHWUDIÀF
 Bicycle lane word, symbol, and/or arrow markings should be placed at the
beginning of the cycle track and periodically along the facility.
 ,IWKHF\FOHWUDFNLVSDUNLQJSURWHFWHGSDUNLQJVKRXOGEHSURKLELWHGQHDU
the intersection to improve rider visibility.
This two-way cycle track is buffered from travel
lanes by a curb and bollards.

 Color, yield lines, and “Yield to Bikes” signs should be used to identify
FRQÁLFWDUHDV
 At minor street crossings, the height of the cycle track should be maintained,
requiring automobiles to cross over the facility.
 At major intersections, the cycle track can be dropped to a bicycle lane
to increase rider visibility and aid in the transition to a travel lane to
accommodate bicycle turning movements.
 Another option to accommodate left-turning cyclists from a cycle track is
UHIHUUHGWRDVWKH´&RSHQKDJHQ/HIWµ,QWKLVVFHQDULRF\FOLVWVDSSURDFKLQJ
an intersection make a right turn into the intersecting street, positioning
themselves in front of stopped cars. The bicyclists can then go straight
across the road they were on during the next signal phase. For this to be
successful, motorists must not be allowed to turn right on red.

Sharrow
Sharrows or Shared Lane Markings are made up of a bicycle symbol and two
chevrons. They are used to indicate a shared lane environment where both
bicycles and automobiles may be present. Sharrows alert motorists to the
SRWHQWLDOIRUF\FOLVWVDQGUHLQIRUFHWKHOHJLWLPDF\RIELF\FOHWUDIÀFLQWKHWUDYHO
lane. They are commonly used in cases where a roadway cannot accommodate
a dedicated, striped bicycle lane.
Design Recommendations:
 6KDUURZVVKRXOGFRQIRUPWRFXUUHQW087&'SUDFWLFH
 Sharrows should not be used on shoulders or in designated bike lanes.
A sharrow symbol on a residential street.
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to 100 feet. On lower volume roads, sharrows may be spaced up to 250
feet or more.
 Sharrow markings should be placed in the center of the travel lane to
PLQLPL]HZHDUDQGSURPRWHVLQJOHÀOHWUDYHO
 )RUZD\ÀQGLQJSXUSRVHVWKHFKHYURQVPD\EHRULHQWHGWRGLUHFWELF\FOLVWV
along discontinuous routes.

Signed Bicycle Route
Signed bicycle routes are streets or roads that are safe for use by both bicycle
and vehicles without a designated facility. As the name implies, signed bicycle
routes are indicated exclusively by signage, not a dedicated portion of the
roadway pavement. They can provide key connections to destinations and trails
where additional separation is not possible. Signed bike routes are most often
used in rural settings.
Design Recommendations:
 Bicyclists share a travel lane with motorists.
 Signed routes should be developed strategically, indicating to bicyclists that
there are advantages to the signed route versus other nearby roadways.
 Should be used to connect other on-road facilities and off-street paths.
 Signed routes should be established on roads that are high demand
corridors for bicyclists.
 ,QUXUDOVHWWLQJVVLJQHGURXWHVPD\EHRQURDGZD\VZLWKRXWDFXUEDQG
JXWWHU,QPRUHXUEDQDQGVXEXUEDQVHWWLQJVVLJQHGURXWHVPD\EHXVHG
ZKHUHWUDIÀFVSHHGVDQGYROXPHVDUHUHODWLYHO\ORZ

An example of bicycle route signage.

Greenway
Greenways are similar to side paths in that they are 10 to 14-foot wide, paved
facilities designed to accommodate both pedestrians and bicycles. Whereas
side paths are generally located within the public right-of-way, greenways are
usually located along natural features, rail lines, or utility corridors. They have
many of the same design considerations as side paths but generally have fewer
URDGFURVVLQJVDQGWKHUHIRUHIHZHUFRQÁLFWSRLQWV
Design Recommendations
 12 feet is the minimum recommended width in most situations.
 Path alignment should be carefully considered to protect existing natural
features.
 Because greenways do not follow established roadways, crossings may
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frequently occur mid-block or away from intersections. Additional
consideration must be given to greenway crossings. Active crossing
WUHDWPHQWVPD\LQFOXGHPHGLDQUHIXJHLVODQGVÁDVKLQJEHDFRQVDQGLQ
SDYHPHQWÁDVKHUV
 A total clear width of 5 feet is recommended on both sides of the path with
a minimum clear width of 3 feet.
 ,IWKHFOHDUZLGWKLVOHVVWKDQIHHWDQGRQHRIWKHIROORZLQJFRQGLWLRQVLV
present, a physical barrier should be provided:
» The slope is 3:1 or steeper and the dropoff is at least six feet
» The slope is 2:1 or steeper and the dropoff is at least four feet
» The slope is 1:1 or steeper and the dropoff is at least two feet
 Vertical clearance of 10 feet is recommended with 8 feet being the
minimum.
An example of a greenway utilizing an
abandoned rail corridor.

 Where possible, provide separate bicycle and pedestrian ways to reduce
FRQÁLFWV
 Where possible, provide an adjacent soft surface path for runners.
 The path should be constructed to a standard that allows maintenance
vehicles without causing damage to the facility.
 The greenway path should comply with ADA guidelines.

PROPOSED IMPROVEMENTS
Bicycle and Pedestrian System Map
The map on the following page presents the recommended bicycle and
pedestrian network for Warsaw and Winona Lake. The recommendations on
the map represent both short-term and long-term projects to be completed
as resources and funding becomes available. This map is not meant to be
static, rather it should evolve over time as land uses and conditions change.
Every transportation project and new development should be evaluated for
bicycle and pedestrian operations and facilities designed and constructed as
appropriate.

Intersections
0RVW FRQÁLFWV EHWZHHQ URDGZD\ XVHUV RFFXU DW LQWHUVHFWLRQV ZKHUH WUDYHOHUV
FURVVHDFKRWKHU·VSDWK)RUSHGHVWULDQVDQGELF\FOLVWVFRQÁLFWVDUHH[DFHUEDWHG
due to their greater vulnerability, lesser size, and reduced visibility. Principles
of good intersection design are:
 &OHDUO\GHÀQHGVSDFHVDQGWUDYHOSDWKVIRUGLIIHUHQWPRGHV
 Legibility in symbols, markings, and signs for all modes
28
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 Corners should be clear of obstructions
 All corner features should meet standards for accessibility and universal
design
 ,QWHUVHFWLRQVVKRXOGEHDGHTXDWHO\OLJKWHG
 Pedestrian crossing distances should be minimized wherever possible
Additionally, smaller curb radii are generally better for pedestrians. A tight
curb radius creates more space for pedestrians, shortens crossing distances, and
requires vehicles to slow more as they turn the corner. However, curb radii must
EHNHSWDWVL]HVVXIÀFLHQWWRDFFRPPRGDWHHPHUJHQF\YHKLFOHV
Crosswalks are used to direct pedestrians through intersections; they are
discussed in further detail below. Similarly, bicycle pavement markings should
be used to guide cyclists through intersections and across driveways. There
are a number of different marking strategies to direct cyclists, reinforce that
bicyclists have priority over turning vehicles, and notify motorists of travel paths.
Dotted lines measuring 2 feet in length with 2 to 6-foot spacing should be used to
guide bicycles through the intersection. The bicycle lane width crossing through
the intersection should match the width and positioning of the leading bike lane.
Where two-way paths cross and intersections, markings should be included to
indicate the two-way nature of the facility. Chevrons, shared-lane markings,
and colored pavement may be used to increase visibility of the facility through
the intersection.
Where right-turn lanes are present, the bike lane or cycle track should be placed
between the right-most through lane and the right-turn lane. Referred to as a
ELNHODQHSRFNHWPRWRULVWVDUHUHTXLUHGWR\LHOGWRF\FOLVWVWKURXJKWKHFRQÁLFW
DUHD'RWWHGOLQHVDQGFRORUHGSDYHPHQWDUHXVHGWRDFFHQWXDWHWKHFRQÁLFW
area. Dropping the bike lane altogether is not recommended and should only
be done when the bike lane cannot be accommodated through the intersection.
:KHUHLQVXIÀFLHQWULJKWRIZD\H[LVWVDVKDUHGELF\FOHULJKWWXUQODQHPD\EH
SURYLGHG,QWKLVFRQÀJXUDWLRQDGDVKHGELNHODQHLVSURYLGHGZLWKLQWKHOHIW
side of a dedicated right-turn lane. Shared bicycle/right-turn lanes encourage
turning motorists to yield to bicyclists but may not be appropriate at intersections
with high turn volumes.
Roundabouts are becoming increasingly popular design solutions for intersections
EHFDXVH RI SRWHQWLDO FRQJHVWLRQ UHGXFWLRQV PRUH FRQWLQXRXV WUDIÀF ÁRZ DQG
when crashes do occur they are generally at slower speeds and at slight angles
rather than head-on or at right angles. Single-lane roundabouts can generally
EHQDYLJDWHGE\F\FOLVWVZLWKOLWWOHGLIÀFXOW\0XOWLODQHURXQGDERXWVKRZHYHU
PD\ FUHDWH VDIHW\ SUREOHPV EHFDXVH RI FRQÁLFWV DW HQWUDQFHV DQG H[LWV  ,Q
both cases, bike lanes should not be located within the circulatory roadway of
roundabouts. Bike lanes should normally be terminated 100 feet before the
entrance to the roundabout. By terminating the bike lane, cyclists are cued to

A bike lane pocket, adjacent to the right-turn
lane, is preceded by painted pavement and
GDVKHGPDUNLQJVWRKLJKOLJKWWKHFRQÁLFWDUHD
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merge into the travel lane. However, some cyclists may not be comfortable
navigating the roundabout in the travel lane. Common practice is to provide
ramps from the bike lane onto the adjacent sidewalk or side path. Cyclists
FDQWKHQQDYLJDWHDURXQGWKHURXQGDERXWDVDSHGHVWULDQ,QVLWXDWLRQVZKHUH
bicycle facilities and roundabouts intersect, detailed analysis and engineering
will be required. Also, an educational campaign to educate motorists and
cyclists of proper behavior at the roundabout can greatly increase safety for
all users.
Crosswalks
Traditional parallel striping can become worn
and less visible over time.

A continental, or ladder, crosswalk is
recommended in this plan as the standard
crosswalk for Warsaw and Winona Lake.

Just as it is important for people to be able to safely walk along streets, people
must be able to safely cross streets. Crossing a street should be easy, safe,
convenient, and comfortable. A number of tools are available to improve
safety and make crossing easier.
Crosswalks are used to assist pedestrians in crossing streets and help to alert
motorists to their possible presence. Crosswalks legally exist at intersections
ZKHWKHUWKH\DUHPDUNHGRUQRWXQOHVVWKHSHGHVWULDQFURVVLQJLVVSHFLÀFDOO\
prohibited. At non-intersections, crosswalk markings are used to legally
establish the crosswalk. Parallel striping is the most basic type of crosswalk
marking. Continental or ladder crosswalk markings provide greater visibility
of the crossing location. The ladder style crosswalk is recommended to be the
VWDQGDUG LQ :DUVDZ DQG :LQRQD /DNH &XUUHQW 087&' VWDQGDUGV VWDWH WKH
longitudinal lines should be 12 to 24 inches wide and separated by gaps of
12 to 60 inches. Typically, 24 inch striping and 24 inch gaps are considered
appropriate. The design of the lines and gaps should avoid the wheel paths if
possible, and the gap between the lines should not exceed 2.5 times the width
of longitudinal lines. More recently, decorative, embedded crosswalk markings
have become popular because of high their visibility and ability to incorporate
EUDQGLQJDQGV\VWHPLGHQWLW\LQWKHGHVLJQ,QWKHVHFDVHVWKHWKHUPRSODVWLF
PDUNLQJVDUHHPEHGGHGÁXVKRUVOLJKWO\UHFHVVHGLQWKHDVSKDOWVXUIDFHUDWKHU
WKDQDSSOLHGWRWKHWRS,WLVSRVVLEOHWKDWGLUWDQGGXVWPD\VHWWOHPRUHHDVLO\
in these crosswalks. While this is not a serious problem, it should be considered
for future maintenance programming.
,Q GHYHORSLQJ D FRPSOHWH DQG FRQQHFWHG SHGHVWULDQ DQG ELF\FOH V\VWHP
crosswalks should not be isolated to intersections. Appropriate locations for
marked crosswalks are:
 All signalized intersections
 Crossings near transit facilities
 Trail/path/greenway crossings
 1HDUODQGXVHVWKDWJHQHUDWHKLJKSHGHVWULDQYROXPHV
 Along school walking routes

An embedded thermoplastic crosswalk
incorporating system identity may be
appropriate in urban areas such as downtown.
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 Where there is a preferred crossing location due to sight distance
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are expected to be higher and/or pedestrian vulnerability is increased. This
LQFOXGHVVFKRRO]RQHVPLGEORFNFURVVLQJVDQGDWXQVLJQDOL]HGLQWHUVHFWLRQV,W
is important to note that at unsignalized intersections where vehicular speeds
exceed 40 miles per hour, marked crosswalks alone should not be used.
High Visibility Crosswalk Techniques
Raised crosswalk or raised intersection: Raised crosswalks and intersections
can eliminate grade changes for pedestrians and give them greater
prominence in the crosswalk. These treatments should only be used in areas
ZKHUHDVSHFLDOHPSKDVLVRQSHGHVWULDQVLVQHHGHG,QDOOFDVHVGHWHFWDEOH
warnings must be used to alert people with vision impairments that they are
entering the roadway. Additionally, raised crosswalks and medians should
not have adverse impacts on emergency response routes.
Rectangular Rapid Flashing Beacon (RRFB): Flashing beacons call attention
to the pedestrian crossing and are generally activated by pedestrian push
button or a pedestrian detection device. Once activated, the beacon
SURGXFHV DQ LUUHJXODU ÁDVKLQJ SDWWHUQ IRU D SUHVFULEHG OHQJWK RI WLPH
55)%V DUH PHUHO\ D ZDUQLQJ GHYLFH QRW D WUDIÀF FRQWURO GHYLFH  55)%V
are useful at mid-block crossings but should not be installed at intersections
FRQWUROOHGE\VWRSVLJQRIWUDIÀFFRQWUROVLJQDOV

A Rectangular Rapid Flashing Beacon creates a
more visible crosswalk.

In-street signs:,QVWUHHW´6WRSIRU3HGHVWULDQVµVLJQVDUHSODVWLFSDGGOH
signs placed in the center of the roadway at uncontrolled crosswalk locations.
The purpose of in-street signage is to increase the awareness of crossing
facilities at uncontrolled intersections and mid-block crossings.
Pedestrian Hybrid Beacon: A Pedestrian Hybrid Beacon is a combination
RI D EHDFRQ ÁDVKHU DQG D WUDIÀF FRQWURO VLJQDO IRU PDUNHG FURVVZDONV
When a pedestrian presses the button to activate the beacon, approaching
GULYHUVVHHDÁDVKLQJ\HOORZOLJKWLQGLFDWLQJWKH\VKRXOGVORZGRZQDQGEH
SUHSDUHG WR VWRS IRU D SHGHVWULDQ  7KH ÁDVKLQJ \HOORZ OLJKW LV IROORZHG
by a solid yellow period, and then solid red, requiring drivers to stop at a
PDUNHGOLQHYHU\VLPLODUWRDW\SLFDOWUDIÀFVLJQDOFRQWUROOHGLQWHUVHFWLRQ
Once the solid red light has been established, a “walk” signal is illuminated,
indicating safe crossing for the pedestrian. After a prescribed crossing
time, a “don’t walk” signal is indicated and the solid red light for motorists
FKDQJHVWRDÁDVKLQJUHG'XULQJWKLVSHULRGWKHPRWRULVWLVUHTXLUHGWR
stay stopped until the crosswalk is clear of pedestrians. Pedestrian Hybrid
Beacons should only be used at mid-block crossings.

An in-street “Stop for Pedestrians” sign.

6HYHUDOLQWHUVHFWLRQLQWKHSURSRVHGPXOWLPRGDOV\VWHPKDYHEHHQLGHQWLÀHGDV
NH\LQWHUVHFWLRQVIRULPSURYHPHQW,QJHQHUDOWKHIROORZLQJUHFRPPHQGDWLRQV
are made:
 ,QWHUVHFWLRQVRIPXOWLPRGDOIDFLOLWLHVDQG86VKRXOGLQFOXGHFRQVLGHUDWLRQ
of:
» 6LJQDOPRGLÀFDWLRQVLQFOXGLQJELF\FOHRQO\F\FOHVDQGVLJQDOV
BICYCLE & PEDESTRIAN MASTER PLAN
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» 8VH RI UXPEOH VWULSV RQ 86  WR LQGLFDWH DSSURDFKLQJ LQWHUVHFWLRQ
FRQÁLFWZLWKPXOWLPRGDOXVHUV
» 1HZVLJQDJHRQ86LQGLFDWLQJXSFRPLQJPXOWLPRGDOFURVVLQJ
» Pedestrian refuge islands including physical barriers to protect waiting
pedestrians/cyclists
» 1HZFURVVZDONVWULSLQJ
 ,QWHUVHFWLRQVRIPXOWLPRGDOIDFLOLWLHVDQG65VKRXOGLQFOXGHFRQVLGHUDWLRQ
of:
» 6LJQDO PRGLÀFDWLRQV LQFOXGLQJ UHYLVHG WLPLQJ DOORZLQJ ORQJHU ELF\FOH
and pedestrian movements
» 1HZVLJQDJHRQ65LQGLFDWLQJXSFRPLQJPXOWLPRGDOFURVVLQJ
» Pedestrian refuge islands including physical barriers to protect waiting
SHGHVWULDQVF\FOLVWVLQDUHDVQRUWKRI86
» 1HZFURVVZDONVWULSLQJ
 ,QWHUVHFWLRQVPXOWLPRGDOIDFLOLWLHVDQGKLJKHUYROXPHORFDOVWUHHWV
» 6LJQDO PRGLÀFDWLRQV LQFOXGLQJ UHYLVHG WLPLQJ DOORZLQJ ORQJHU ELF\FOH
and pedestrian movements
» 1HZVLJQDJHRQORFDOVWUHHWVLQGLFDWLQJXSFRPLQJPXOWLPRGDOFURVVLQJ
» Raised intersections
A system map indicating critical intersections can be found on the next page.
ADA Accessibility
The City of Warsaw adopted the Americans with Disabilities Act Transition
Plan: Pedestrian Facilities in the Public Right-of-WaySODQLQ,WLQFOXGHVD
detailed priorities map and list of intersections and should be referenced for
VSHFLÀFUHFRPPHQGDWLRQV
,Q JHQHUDO VLGHZDONV VKRXOG EH IUHH RI REVWUXFWLRQV DQG SURYLGH DGHTXDWH
passing space. Sidewalk grading should be smooth and without breaks. At
intersections, every sidewalk should include a curb ramp with a contrasting,
detectable warning and a clear landing at the top of the ramp. The ramp width
should be a minimum of 3 feet and have a minimum slope of 5%, a maximum
slope of 8.3%, and a cross slope of no more than 2%.
Detectable warnings are often in the form of raised tactile devices. Raised
tactile devices alert people with visual impairments to changes in the pedestrian
environment. They are often used at:
Detectable warnings come in a variety of styles,
colors, and materials. The top image shows
brick or concrete unit pavers, the bottom shows
steel plates.

 The edge of depressed corners
 The border of raised crosswalks and intersections
 The base of curb ramps
 The border of medians
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Contrast between the raised tactile devices and the surrounding pavement is
important. Color contrast also alerts the devices to people with low vision.
All new sidewalks and sidewalk reconstructions should contain ADA compliant
curb ramps. Existing curb ramps that are not compliant should be replaced as
resources become available.
Streetscape
The goal of adding street trees is not simply to add to the overall number of
trees in the community but also to increase the tree canopy and shade bicycle
DQGSHGHVWULDQIDFLOLWLHV%HQHÀWVRIVWUHHWWUHHVLQFOXGH
 ,PSURYHGDLUTXDOLW\E\DEVRUELQJFDUERQGLR[LGHDQGSURGXFLQJR[\JHQ
 6ORZDQGFDSWXUHVWRUPZDWHULQFUHDVLQJLQÀOWUDWLRQDQGHYDSRWUDQVSLUDWLRQ Street trees and landscape treatment help to
beautify the pedestrian realm and provide a
and slowing runoff.
 Creating shade to lower temperature and create a more pleasant
pedestrian experience.

buffer to vehicle travel lanes.

 Enhanced neighborhood aesthetics.
 Creating a vertical buffer between facility users and motor vehicles.
 Provide cover, food, and habitat for wildlife.
8QGHUVWRU\ODQGVFDSLQJUHIHUVWRWKHODQGVFDSHHOHPHQWVXQGHUWKHWUHHFDQRS\
LQ SODQWLQJV ZLWKLQ WKH ULJKWRIZD\  8QGHUVWRU\ ODQGVFDSLQJ FRPSOLPHQWV
and supports street trees, reduces impervious coverage, provides areas for
JURXQGZDWHULQÀOWUDWLRQSURYLGHVDEXIIHUEHWZHHQSHGHVWULDQZD\VDQGWUDYHO
lanes, and can improve streetscape aesthetics.
These landscape elements should be incorporated with roadway design and
VWRUPZDWHUPDQDJHPHQWV\VWHPVWRPD[LPL]HHFRORJLFDOEHQHÀWV%LRUHWHQWLRQ
facilities, vegetated swales, and other best management practices should be
incorporated into new roadway construction and existing roadway reconstruction
wherever possible.
Site furnishings

$ELRUHWHQWLRQIDFLOLW\XVHGWRÀOWHUVWRUPZDWHU
DQGLQFUHDVHLQÀOWUDWLRQ

Amenities and site furnishings along the bicycle and pedestrian network can
make facilities more inviting to users. These amenities should be selected and
located to provide convenience to facility users while not impeding on access
and function of the facility. Additionally, site furnishings and amenities should
be sensitive to the surrounding context and ongoing maintenance requirements.
Benches: providing seating along routes and at key viewpoints allows
people of all ages and abilities to use bicycle and pedestrian facilities by
ensuring places to rest along the way. Benches and other site furnishings
should be selected and placed in accordance with ADA requirements and
any other City or Town standards. Maintenance agreements should be
established for any furnishings that will be placed on private property.

BICYCLE & PEDESTRIAN MASTER PLAN

37

System Plan
Trash receptacles: Trash receptacles should be placed at access points to
side paths and greenways and strategic locations along pedestrian routes.
Co-located trash receptacles and benches is often good practice. A trash
pick-up schedule should be established; if trash cannot be picked-up on a
regular basis, it is often better to not have a receptacle.
Water fountains: Water fountains can make bicycle and pedestrian facilities
more user-friendly. Some water fountains are designed with special spouts
and bowls for pets as well. Good locations for water fountains are at key
access points and where routes travel through parks.
Lighting: Appropriately scaled lighting can improve the safety and visibility
RIELF\FOHDQGSHGHVWULDQIDFLOLWLHV/LJKWÀ[WXUHVFDQKHOSWRGHÀQHWKH
buffer between the sidewalk and the street or between a cycle track and
adjacent pedestrian facility. Future provision of lighting will need to be
evaluated based on the availability of right-of-way, utilities, and capital.
Often greenways do not include lighting to enforce a “dawn to dusk” usage
SROLF\/LJKWLQJFDQUHSUHVHQWDVLJQLÀFDQWFRVWLQELF\FOHDQGSHGHVWULDQ
SURMHFWVDQGVKRXOGEHXVHGLQDUHDVRIPD[LPXPEHQHÀW:KLOHOLJKWLQJ
FDQEHEHQHÀFLDODORQJVLGHSDWKVDQGJUHHQZD\VWKHVHEHQHÀWVPXVWEH
balanced against effects on wildlife habitat. Considerations and discussions
about lighting should include:
 Fixture durability
 Lighting/timing control system
 Long-term maintenance
 Compatibility with existing City and Town lighting
 Fixture height, spacing, and shielding
 Compatibility with surrounding uses
Bicycle parking: providing bicycle parking is essential to a successful bicycle
QHWZRUN,QDGGLWLRQWRUHGXFLQJWKHIWWKHDYDLODELOLW\RIELNHSDUNLQJFDQ
prevent the use of signposts, parking meters, trees, and fences to be used
as locking locations. Bikes locked to these items may interfere with bicycle
DQGSHGHVWULDQWUDIÀFÁRZRUPDNHWKHIDFLOLW\LQDFFHVVLEOHWRSHUVRQVZLWK
disabilities.
Secure bicycle parking should be included at all public facilities. Additionally,
the provision of bicycle parking should be incorporated into the zoning
ordinance and development review process. Guidelines for the location of
bicycle parking include:
 Easy access from the street and/or bicycle facility
 Protected from motor vehicle travel ways and parking areas
 Visible and easy to locate
 2XWRIWKHZD\RISHGHVWULDQWUDIÀFDQGEXLOGLQJDFFHVV
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Recommended Site Furnishing Styles

Pedestrian-Scaled Light Fixture

Bench

Bicycle Parking

Bollard

Lighted Bollard

Trash Receptacle
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 1HDU DUHDV ZKHUH ELF\FOH IDFLOLWLHV HQG DQG WUDQVLWLRQ WR SHGHVWULDQ
only areas
 Covered areas are recommended where bicycle parking may be for
longer periods
Bollards: Bollards are posts, which can be used to block vehicle access
to bicycle and pedestrian facilities. Bollard design can incorporate mile
markers and directional signs as well as lighting. Clearance of 5 feet should
be provided between bollards to allow entry by wheelchair users and bikes
with trailers. Because bollards are obstructions in the facility travel way,
they should be used with careful consideration. Areas where bollards are
appropriate include where there is a higher likelihood of motor vehicles
driving onto paths or where public open spaces abut trail and greenway
facilities.
Various site furnishing packages and styles were presented to the steering
committee. The intent of these recommendations is to provide clear direction
concerning site furnishings for the bicycle and pedestrian system and to promote
consistent and predictable use of signage, lighting, and furnishings. The
recommendations presented are preferred; however, furnishings and materials
may vary slightly by location and over time due to unique site opportunities and
constraints.

:D\ÀQGLQJ
The ability to successfully navigate the Warsaw and Winona Lake bicycle and
pedestrian system will increase user comfort and accessibility. Preliminary
ZD\ÀQGLQJVLJQDJHZDVGHYHORSHGZLWKJXLGDQFHIURPWKHVWHHULQJFRPPLWWHH
This package of signage can be used to indicate the name of the facility,
location of destinations, direction of travel, and distance to those destinations.
Signage can help users become familiar with the bicycle and pedestrian system
and identify the most appropriate route to get to their destination. Additionally,
signage can play a safety role in alerting motorists to the presence of a bicycle
and/or pedestrian facility.
Signs are typically placed at the origin of routes and at key locations along
the route, including decision points and intersections with other facilities. With
all signage, it is important that it is kept in readable condition. Signs should be
inspected regularly and replaced as needed.
7KHSUHOLPLQDU\ZD\ÀQGLQJFRQFHSWSUHVHQWHGRQWKHIROORZLQJSDJHLQFOXGHV
gateway and route signs, which incorporate system maps into their design. Trail
identity signage can be used along routes to identify facility names and travel
GLUHFWLRQV  0LVFHOODQHRXV VLJQDJH LQFOXGHV PLQRU URXWH PDSV WUDIÀF FRQWURO
signs (stop, yield, etc.), and mile markers. The signage concept design blends
natural wood materials with durable steel. Signposts are recommended to be
constructed using ipe, an incredibly dense, long-lasting, and rot resistant wood.
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Gateway Sign
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