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This desigrresearch thesis suggests that the improvement of campus roadway
facilities using Complete Streets principle and practices can enhance the overall
pedestrian experienceCampus Drive, one of the main arterials in the College Park
campus of the University of Maryland, will be used as a case study. Heavily used by a
variety of users, often conflicting with one another, University of Maryland Campus
Drive would benefit fron a major planning and design amelioration to meet the
increasing demands of serving as a university main street. The goal of this thesis

project is to prioritize the benefits for pedestrians in the 1agway and improve the



pedestrian experience on gams. This goal also responds to the recent Facilities
Master Plan vision of building a more walkable campus. The goal of this design
research thesis will be achieved focusing on four aspects. First, design and plans will
discourage cuthrough driving to educe vehicular traffic volume on Campus Drive

in order to reduce pedestrian and vehicle conflicts. Second, plans and designs will
clarify <cycl i saf-way and €reate @ fbuilttehveonnmemnt ghhattwill
reduce and hopefully eliminate currentimigl on pedestrian sidewalk. Third, the case
study seeks to improve public transit facilities on Campus Drive to better serve users
of which the majorities travel as pedestrians on campus. Finally, the case study seeks
to improve pedestrian facilities to flemnce pedestrian connectivity, accessibility, and

overall experience on University of Maryland Campus Drive.

Campus Drive roadway facilities will be inventoried. Roadway segments typologies
will be identified and classified. A toolkit, road improvemenside interventions,

will be developed based on this classification. An improved master plan will be
developed utilizing the toolkit while considering the specific site context around
specific segments and the overall functions carried by Campus Driveas@s

main street. Detailed plans and designs will be developed for focus areas that

demonstrate the goals and objectives.
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of implementing Complete Streets principles améctices in urban commuter
university campuses, where transportation needs and institutional functions interact

with each other.
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| ntroducti on

In both historical and modern citiegpan streets perform multiple functiomsaddition
to connectingeople and placdbkat areset apart by distancBecause 80% of the public
realmcan bemade up of streets, there are mather important functionsutside of
mobility, includingeconomic and socidélinctions(BECK, 2009, ODPM, 2003).
However, nost streets designed tine 20" century suffefrom separation of mobility and
other functims, which castnegative effects on economy, commnity, public health and
safety andmany other aspects afbanizedsociety (ITE, 2010). Serving as part of the
c 0 mmu ntriartspordason networkhe University ofMaryland,CollegePark (UMCP)
campus seetsareaffected by tese mobilityfocusedroad design practices. Cilitrough
traffic through the universitglso presents problems to campus daily operatiba.
20112030 Updatd Campus Facility Master PlaRP) sees transportation issues as one

of thetop prioritiesfor the next two decades

Sincethemajority ofthe campus population travels as pedestrians on cartpag-MP
201Q from which data will be analyzed in the following chaptdre campus is
considered a community whenalkability shoull beimproved Thus this project appke

ContextSensitiveSolutions which are designed specifically feransportation systems

As ContextSensitive Solutions, Complete Streets pract&esat restoringhe complex
functions ofurban streetand proma¢t he concept fAStreets as
jurisdiction levels. Most practices are perforna@dhe municipal scale and targeban
communities Utilizing ContextSensitive Solutions, which promote a collaborative and

multidisciplinary procesdTE, 2010) this thesis project develops a Campus Complete

Pl



Street Code under the scopdlug FMP, which provideguidance foimprovingcampus

roadway segmentssingComplete Streetgrinciples



Chaplt eLiterature Review

1.1 Multi-Layer Transportatio Model

Transportation planning and facility design in university campus caiteas complex

asin urban walkable communitieBecause&ampus streetsarry no fewer functions than
urban walkable community stree®ough sharing similaspatial and temgral traffic

patterns withthe city road network, urban university campus streets have some unique
featureghatneed to be taken into consideration. Obviously as academic institutions,
university campuss requirestringent safety, legal and environmemgtrictions on

traffic (especially vehicular traffic) travelling on inner road networks. As will be revealed
in the survey reporthe majority of roadway users adopt rantomobile transportation
modes orthe UMCP campus. Transportation problems andiingonal problems are

closely connected in university campus environmefitonlid (2008)argued that the

intimate psychological and physiological relationship between transportation facilities
and their users discriminates the prehcesln 2010, Ferrer a and Bat ey ds st
this claim and further poted out that these preferenéeseturninfluencethe

development and interaction betwdaailities and usersThis interactionmpliesthat
transportation planningn university campuses is coratied by institutionatlesign and
needsand vice versa. With this innezlationship problems cannot be effectively solved
uni |l aterally. F e-layeraranspartation dodeBeart ireRgbéres 1, mu | t i
reveals a connection limg transportatiorback to institutionbdesign through three

layers: sipply and demand, timend perceptions. Within this loop the problems develop

and exacerbate themselves. This model was devefapadhe study ofJniversity of



Coimbra (UC) campus in Coimbra, Portugahich is located in a university town
comparable to College Park. These studies also imply that perceiving the problem from
anappropriatgerspectivas critical to the subsequent performance of improved road

segments(Ferreira and Batey, 2007)

T . Institutional
ransportation .
Design
The Problem: \

Individualism "\
Ve

L -

Time

& Perceptions

Demand

Figure 1 Five layers approach to transportation problems. Sourcef information: Ferreira and
Batey, 2007

Based upon thmterrelationship between transportation and institutional functions of
campusgs a practice of roadway facility ilmpvementusingComplete Streetgrinciples

will predictably benefit both.



1.2 ContexdSensitive Solutions

1.2.1 Definition

In 2007, theAmerican Association of State Highway and Transportation Officials
(AASHTO) and the Federalighway Administration (FHV&) produced a&ontext
Sensitive Solutions Strategic Planning Procepsrt. They defin€ontext sensitive
solutions (CSS) aa collaborative, interdisciplinary approach that involves all
stakeholders in providing a transportation facility that fits itsrgg It is an approach
that leads to preserving and enhancing scaeisthetic, historic, communignd
environmental resources, while improving or maintaining safety, mobility and

infrastructure conditiongAASHTO / FHWA, 2007)

While conventional tragportation engineeringterpretsroadway function as singly
supporting mobilitya CSS perspective percesuerban roadwagas part of theity
infrastructure that carmnultiple functions other than mobility, including economic,

social, recreational futions and more.

1.2.2 Planning
1.2.2.1 CSS inhe Campus Transportation Planning Process

In general, transportation planning is a process of balancing the demands of all
stakeholders ithetransportation system. An effective transportation plagproces

should be continuougsomprehensive and collaborative (ITE, 2010).



Visions and Goals

T

Definition of Needs

Development of
Alternatives
Alternatives

Evaluation

Public and Stakeholder Involvement

Project Development
and Implementation
¥
Operation and
Maintenance

Figure 2 Transportation planning process.Source of information: Kimley-Horn and Associates, Inc.

CSSaddsa variety of factorancluding land use, transpatton and infrastructure
demandsto conventionalransportation planningnd these additioradlow agencygoals

and objectives to be reflected in the early stages of the entire process. Meanwhile, CSS
helpsidentify and localize transportation issuesilftating agreementn changes and

their possible outcomes.

A Complete Streets policy is a perfect examplaepgdlyingCSS in transportation
planning. Many states and municipias have adopted various localized Complete

Streets policies and benefitednrany aspects, froitmeliving environment to public



health.Recent years have seen roadway designs that incorporate CSS principles follow
the gradient of development patteridis inclusion of CSS enhanced the flexibility and
creativity of Complete Stegs practices in areas with unconventional conditions.

(AASHTO / FHWA, 2007)

Figure 3 Context-Sensitive Solutions. SourcePLANITULSA, 2012.
http://www.planitulsa.org/files/context-sensitive.jpg.

An FHWA safety review foundhiat properly applying Complete Streets design elements
can improve the safety of all roadway ugg&ampbell et al., 2004 Another study found
that installing these elements reduced pedestrian risk by(RBfp et al., 2003)Several
other reports and oagizationsincludingthe National Conference of State Legislators

also indicated that Complete Streets policies effectively improve public health by



encouraging healthier travel means, especially walking and biKeerh, Robbins and
Morandi, 2002)A study done by Powell et al. in 2003 found that the percentage of
peoplewho meet recommended physical activity levels has a positive correlation with
whether there are safe places to walk within certain range from their Mbménstitute

of Medicine recormendations for fighting childhood obesity revealed a direct link
betweenmplementingComplete Street policies amdprovedpublic health(Koplan et

al., 2004).

1.2.2.2 Campus Road System and City Road Network

As an urban university, the University Maryland is embedded in thé&y of College

Park, which locatein an increasingly urbanized metropolitan corrifldniversity of
Maryland, 2011)Campus streetsiore or lessindertake functionsf connectingCollege
Park and its neighboringunicipas, resuting in cut-through traffic (mostly vehicular)
bringingnegative impacts on campus operatidfa. example, currerdMCP campus
transportation regulations require cycligishare the vehicle landsyt inmost cases this
particular regulation is not welibllowed. One of the major reasons is that drivers cutting

though campus are unfamiliar with campus transportation regulations.

In order to improve campus transportation situation, dealing with issues created by cut

through traffic is inevitable.



1.2.2.3A Framework for Campus Roadway Design

In this pioject, the campus context perimeteidentified by the edge of ecampus
activity destinations and campus entrances. Waltampus contexthemajor objective
of transportation facilities is to suppadmpususermobility and other functions, aral
sub-context will be identified tendowroadway segmentsith greater diversity and

richer details.

Although site context shapes the framework of roadway segment design, in return the
design will contributéo define and shape the context as much as adjacent land uses and
buildings do. A 2010 ITE report recommended that transportation planning should
support the context while being clearly focused on it at early project stages (ITE, 2010).
Conventonal roadwg designdeterminationsncluderoadway functional classification,
traffic volume and design speed, whadhaimto evaluate vehidar mobility and
accessibilityBesides thes&SS involves newleterminationsegarding multimodal

safety and mobility, andupporting nearby &eities. Conventional and additional
determinations arthetwo dmensions in designing the Campus Comp&teetsCode

(CCS Code)in whichtheformer is constant arthe latteris variable(see3.1).

1.2.2.4 Features that Createrfiext and SuContext

Land use is commonly used in transportation planning and design as a criterion for
characterizing the site and identifying vehicular traffic generblowever, because
campussare typicallyconsidered a single land use typ@s s notassuitable at the

campus scale



Other features used in Cp&nningincludesite design, urban forpand building design.

In this projectsitefeatures are usedstead olurban form.

Context zones in CSS follow a gradient of development pattenmging from two rural
context zones, four urban context zgriesone district context zone. This project uses a
set of snaller scale context zones (sabntext zones) usingxistingcampus dtricts as
criteria. These subontext zonesombinewith roadway segment functiont® determine

design parametsyr e f er r e d tirothed €S Cotlel(seaBe s 0

1.2.25 Roadway Segment Typolo@assification

Like contextcreating features and context zones, the scale of roadway classification in

CSS needs todbadjusted to fit campus contetcording tolnstitute of Transportation
Engineeringods i dentitypicatreatwaypsectiaorpadsdeisnponent s
where the majority of improvements in this projectmg@pplied.The vehicle lanes will

largely remain unchangeasa major topic in Transportation Demand Management

(TDM).
’
— i
y : ¢
[~ =
— ey : ;d{'! s O £ =0 e T
Context | Streetsidel }‘;veodw,\( | Streetsidg  Context

10



Figure 4 Components of a typical roadway section. Sourcef information : ITE.

Explained by Supply and Demand theoryclzange in the cost (or pricej travel results

in a change in the quantity consun{®@dikipedia, 2013) Although either increasing road
capacity (supply) or reducing traffimlume(demand) seems to be a theoretically

efficient solution, in practice, latent demand (the phenomendomitie resources are
consumed after supply increases) needs tmwhsideredn order to increase capacity.
Otherwiseit is highly possible that the whole project results in faillmehe year 1924,

Bion J. Arnold, a Chicago consultant, prepared a répdite Los Angeles Board of

Harbor Commissioners, in which he recommended several transportationimgprov
measuresln this report, he presciently proposed in a corridor paralleling the shoestring
annexation strip to San Pedro, eight railroad track&dédiy gradeseparated roads, to

be known as the "auto speedway" (Robert, 19D8is proposal was considered as a great
foresight, which designed to meet higher transportation demands than actual in his time.
But decades later, Los Angeles was vkalbwnas the ultimate of Urban Sprawl and for

its shocking traffic congestion (Wendell, 1998Bhis induced trafficappearsvhen new
automobile tripsveregenerated. It happens when people choose to travel by car instead
of public transport, or decide to trawehen they otherwise would not have (Litman,

2011). During the past hatientury, several solutions of increased of supply and

reduction of demand was in play, but the results are not as satisfying as expected.

On the other hand, remove vehicle lanes caséfecould also lead to serious
consequenceSpillover effectanostly caused bir ani ng o -through A c ut

r u n n ifromgcongestion of arterial roads affect and threats amenity and safety of

11



nearby communities with secondary roadd atreets go thugh, Sometimes could lead

to a massive congestion in part of the network and subsequently network failure.

Congestionin former
Smooth traffic flow
On one arterial

Spillover effects Massive congestion
Interrupting traffic flow In the area leads to
On nearby streets Network failure

lllustration 1 A light congestion on one of the arterials could lead to the failure of the whole network
due to spilover effects.

Thus in this project,ampus streets are classifiedfagility, and further categorized by
traveled waysfor layoutof vehicle lanesvill remain unchanged as possibled used as

control totrack the changes of other components

1.2.3 Dssign
1.2.3.1 Definitions

Definitions used in this thesis are similar to those in CSS, adjusted from ITE 2010 report,

12



A ContextSensitive Solutions to fit campus environment:

1 Contextd encompasses a broad spectrum of environmental, social, institutional
andhistorical aspects of the campus and its population. Context can be the built

environment or part of the natural environment.

1 Streetsidd the public right of way, typically includes planting area and sidewalk,
from the back of the curb to the front projydme of adjoining parcels. (ITE,

2010)

1 Traveled wag the public right of way between curbs that includes parking lanes
and the travel lanes for private vehicles, operations and maintenances, transit
vehicles and bicycles. Medians, turn lanes, trangitssamd exclusive transit
lanes, curb and gutter and loading/unloading zones are included in the traveled

way (ITE, 2010).

As mentioned in the introduction part, intersections will not be discussed in details as this
thesis is focusing on direct segmentssigning intersections using CSS and Complete

Streets principles is open to future research.

1.2.3.2 Overview of the Design Process

The fivestage design process recommended by ITE encompasses the transportation
planning processes mentioned in Chapte&<2this process is universal applicable in
terms of project type and context, it is adopted in the developing process of this thesis.

Figure 5 presents the workflow of this process.

13



Area
Transportation
Plan

Community Vision

Sub Context Zone
and Roadway Typ
Identification

Initial Design and
Testing

Roadway Design

Figure 5 Roadway design stagessource of infaomation: Kimley-Horn and Associates, Inc.
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1.2.3.3 Applicability

The thesis applies all stages of this process. Based on the transportation plan and
community vision provided by campus FMP, sub context zones and roadway typologies
are identified in Part @nd Part 5. The outcome, CCS Code, serves as guidance for future

roadway improvement / design

1.2.3.4 Flexibility in Design Controls

Regardless the application of CSS in this thesis project, design controls recognized by
AASHTO including functional clasBcation, traffic volume and levedf-service, design
vehicle and driver and target speed (AASHTO, 2004, ITE 2010) are regarded not
negotiable. Thus except expansion and increase in lanes, no modifications made on
traveled ways will affect vehicular tradffrom transportation engineering perspectives

during the design process.

1.2.3.5 Constrained Riglaf-Way

The prime nature of roadway segment design is balancing the desired roadway elements
with Rightof-Way constraints. (ITE, 2010) For example, byaitistg bike lanes to a
certain roadway s eg me W, coudpossibhyresultsarr i f i es
increasing in traveled way width, and extended the distance for pedestrians crossing the

road, thus negatively impacts walkability.

With a various sibacks from the buildings adjacent to roadways in main campus, most

15
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segments falls into optimal conditions, the most ideal condition identified by ITE. The
thesis prioritizes design elements into two levels, fundamental improvements with the
highest priorty and landscape elements with lower priority. Thus increases the

adaptability and flexibility of the CCS Code.

1.3Complete Streets

1.3.1 Definition

According to the definition dNational Complete Streets Coalitiddomplete Streets are
streets for evgone. They are designed and operated to enable safe access for all users,
including pedestrians, bicyclists, motorists and transit riders of all ages and abilities.

(Smart Growth America, 2013)

1.3.2 Benefits

Complete Streets principles and practices hmen evaluated through various studies on
their performances and benefits. Their performance in improving public safety and health
are significant. A Federal Highway Administration safety review found that designing
streets with pedestrians in mind, egidewalks, raised medians, turning access controls,
better bus stop placements, better lightings, traffic calming measures, and treatments for
disabled travelers, and other treatments, can improve the safety of all roadway users

(Campbell et all, 2004 Another study found that installing these features reduced
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pedestrian risk by 28% (King et all, 2003).

It has been suggested by a variety of reports and organizations including National
Conference of State Legislators that by promoting walking and bigyadomplete

streets policies could improve public health (Robbins and Morandi, 2002). One study
found that 43% of people with safe places to walk within 10 minutes of home met
recommended physical activity levels, while just 27% of those without safesptace
walk were active enough (Powell et al., 2003). The Institute of Medicine recommends
fighting childhood obesity by changing ordinances to encourage construction of

sidewalks, bikeways, and other places for physical activity (Koplan et al., 2004).

Thereare no studies regarding assessmedtevaluation on Complete Streets practices

in university campuses found yet (see 5.3 Future Study), but with educational green
infrastructures and public arts being installed on campus roadway segments, and related
student involvement programs being proposed, their institutional benefits are supported

by both the literature and this case study.

1.33 Case Study
1.33.1 State of @egon: Bike Bill and University Program

Section 366.514 of the Oregon State Statutes megjthat all roadway construction and
reconstruction must include bicycle and pedestrian facilities. Additionally, at least 1
percent of all state funding received by local governments must be spent on bicycle and

pedestrian improvements. The law (Figure/as approved by using the argument that
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bicycle and pedestrian facilities were necessary to ensure that schoolchildren had safe
routes to school. However, during the first 20 years, many local governments simply
ignored the requirements. In 1992, advosdtem the Bicycle Transportation Alliance

sued the City of Portland for noncompliance. The bike bill was clarified that all
construction and reconstruction must accommodate bicyclists and pedestrians (Figure2).
In transportation planning, adding the regdiconstruction up front is much cheaper

than a retrofit.

Figure 6 Oregon Governor Tom McCall signs the Bicycle Bill into law Source:
http://activetransportation.ca/category/usa/portland/Accessed May 05, 2013.
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Figure 7 Car Free Day 2011in the City of Corvallis. Source:
http://sustainablecorvallis.org/2011/10/corvallis2nd-annual-world -car-free-day/ Accessed: May 05,
2013.

As a result of this aggressive law, Oregon has been the pioneer in bike and pedestrian

i mprovement. Enforced by the bi kmrobds!| | , 97
have bicycle lanes on them (Figure3). Corvallis also has the highest rate of commuting by
bike in the countryOSU, 2013) The roads planning also met the alternative

transportation needs of Oregon State University (OSU). Recent survey densonbiat

40 percent of the University employees ride the bus, walk or bike to work. Similarly, 30
percent of students come to school by biking and more than half using alternative forms

of transportatio(OSU, 2013) Besides having easy access to bike lagdgnsive bicycle

parking facilities of can also contribute to the success. Portland State University provides

two secure bicycle garages (Figure4) and the PSU Bike Hub,-eanopus repair shop

focused o teaching bicycle maintenance (PSU, 2013).
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Figure 8 Bike garage in Portland State University Source: http://www.pdx.edu/news/psunamed
%E2%80%9Chicycle-friendly -university%E2%80%9D -national-bike-summit Accessed: May 05,
2013.

Figure 9 Bike lanes in the City of Corvallis Source:
http://oregonstate.edu/sustainability/blog/2011/06/excitindpicycle-researchproject-coming-to-
corvallis/ Accessed: May 05, 2013.

1.33.2 City of ChicagoComplete Street Policy, Training and Implement

The City of Chicago adopted a complsteeets policy in October 2006. The policy
states, AThe safety and convenience of all/l

pedestrians, bicyclists, transit users, freight, and motor vehicle drivers shall be
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accommodated and balanced in all typesamsportation and development projects and
through all phases of a project so that even the most vulnérebiklren, elderly, and
persons with disabilti‘gsc an oper ate safely wi(GOMEn t he pt

ON-IN, 2013)

The Chicago Department dfansportation worked with the Chicago Metropolitan

Agency for Planning to sponsor a series of training sessions for city planners, engineers,

and project managers. The workshops helped to increase a greater awareness of complete
streets issues and a leettinderstanding of potential design considerations. According to
pedestrian program coordinator, the projec
challenges in existing city policies and practices and to create a series of

recommendations to addressthese.The city hopes to operatio

all phases of a project including planning, design, construction, and maintenance.

The City of Chicagodés Bicycle Program with
has installed bike lanes onestts throughout Chicago since 1995. The majority of bike

lanes existing in Chicago have been installed with the assistance of federal funding in the
form of the Congestion Mitigation & Air Quality (CMAQ) grant. Between 12908

CMAQ funding providing forthe installation of approximately 94 miles of-stneet bike

lanes and 20 miles of marked shared la(@kicago Bicycle Progran2013)The

program has constructed bike Lanes, marked shared lanes, bike/bus lanes and signed bike

route network (Figure 5&6).
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Figure 10 Buffered Cycle Lane on Busy Arterial in Chicago, lllinois Source:
http://spokesdunedin.wordpress.com/2012/11/10/protectduike-lanes/Accessed: May 05, 2013.

Figure11Chi cagob6s new bi ke route signage guides bicycl.i
destinations throughout the city. Source: http: //www.walkinginfo.org/fags/answer.cfm?id=3485
Accessed: May 05, 2013.

1.33.3 San FranciscdBetter Street Plan and Projects

San Franciscods policies encourage a 6comp

22


http://spokesdunedin.wordpress.com/2012/11/10/protected-bike-lanes/
http://www.walkinginfo.org/faqs/answer.cfm?id=3485

management of public riglaf-ways that consits the multiple roles that streets play.

San Fr anci-BrstPdicy (SanrFeamcisdo City Charter Section 16.102), voted

into the City Charter in 1999, states that the City should prioritize street improvements

that enhance travel by public trandy bicycle and on foot as an attractive alternative to
travel by private automobile. The Cityos B
Administrative Code Section 98.1), adopted in 2006, states that streets are for all types of
transportation, particulariwalking and transit, and requires City agencies to coordinate

the planning, design and use of public rigbtsvay to carry out the vision for streets

contained in the policy. The Better Streets Plan (aka Complete Street), adopted by the

city in DecembeR010, provides a comprehensive set of guidelines for the design of San

Franciscobds pedestrian real m:

ABetter Streets are designed and built to
physical abilities or mode of travel. A Better Street atteadké needs of people first,
considering pedestrians, bicyclists, transit, street trees, storm water management,

utilities, and l|ivability as well as vehic

The Complete Streets Policy (Public Works Code Section 2.4.13) dinec@ity to

include pedestrian, bicycle, and streetscape improvements as part of any planning or
construction in the public righdf-way. (SF Better Street2013)Better Street Project
focuses on following project types (Figure7): activating street spgaeening and storm
water management, pedestrian safety and traffic calming, reclaiming roadway space,

other streetscape elements (lighting, special paving, street furniture and etc.)
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Figure 12 Better Streets Practices in Sa Francisco. Sourcehttp://www.sfbetterstreets.org/
Accessed: May 05, 2013.
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Chapter 2: Main Campus, Uni ver si

2.1 Methodology

This project adopted a&iep methodology similar the typical roadway design process

illustrated in 1.2.3.2.
1. Inventory campus roadway facilities from both network and segment scale;

2. Analysis the facility completeness and the vision of FMP, to define the perimeter

of the project;
3. Analysis FMP Subcommitte8urvey results to involve community vision;
4. Identify and categorize roadway segment typology for design codes.

5. Campus roadwayegment improvement design.

2.2 Scope

2.2.1 Site

The site of this thesis is College Park main campus, which is bordered byditgive
Boulevard/U.S. Route 193, Campus Drive, Mowatt Lane, Knox Road, and Baltimore

Avenue. (University of Maryland, 2011)
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Figure 13 University of Maryland, College Park campus. Main campus showssared in the map.
Yellow areas are other properties owned by UMCP. Source: FMP Il. Introduction

2.2.2 Districts

Main campus is divided into 6 districts: North District, Northeast District, Northwest
District, West District, Southwest District and Histo@ore District. Each district has its

own customized aesthetic guidance. The guidance is one of the criteria defining CCS
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Code themes.

Almost half of North District is covered with vegetation, with greenhouse facilities,

Comcast center and adjoining paxkiots located in the center. Northeast District is

where major STEP disciplinesd | aboratories
accommodates sports fields and student dormitory. West District also accommodates

some sports fields, and Artand Laet ur e r el ated disciplineso [
District is mainly occupied by Business School, with several student apartmethhgsiil

The name of Historic Core Distrid selfexplanatory. This district is where the oldest

buildingsin this campusdocated
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North District
Northeast District
Northwest District
West District
Southwest District |

Historic Core District

lllustration 2 Main campus districts. Source of information: Facility Master Plan Updated 2011.
University of Maryland, 2011

2.3 Existing Facilities

Although equipped with a relatively complete set of pedestrialiti@eimatching its
proud historical building and landscape, the FMP survey reveals that roadway system in
themain campus calls for improvements to better support multimodal transportation (see

2.4). This section is an inventory tifemain campus transp@ation status.
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2.3.1 Vehicle

As an urban commuter university campihg main campus provides facilities for the

convenience of vehicular travel to/from campus.

o~

e}{

Walk path
Bicycle trail
Drive way s

lllustration 3 Campus roadway facilities.

23.1.1 Lane Widh

Most campus vehicle lane width is 10 feet, with a few wider segments. Improvements
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will require width expansion in most cases.

Road width = 12'OR more e
Road width = 10" se——

Road width NOT available s

Illustration 4 Vehicle lane width distribution.

2.3.1.2 ShuttleUM

ShuttleUM is a campus madransit system serves as an alternative travel mode for
commuters. Oitampus parts of some certain routes have loops amndns on straight

roadway segments, which one of the reasons causing congestions during rush hours. One
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of the prerequisitefor the following design of the CCS Code is that all Shutile!

routes are rplanned to eliminate loops andtUrns on straight roadway segments.
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lllustration 5 Shuttle-UM on-campus routes.

2.3.1.3 Parking

Parking facilities a& not considered in the design part excepstoeet parking. FMP

envisions pushing major parking lots and garages to the perimeters on the campus thus
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create conditions for closure to vehicular traffic beyond campus reach.

lllustration 6 Parking lots and garages (orstreet parking is not included).
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- Parking lots with special purpose (e.g., Service, Events]
that should be at least partially preserved
| Parking lots currently or potentially serving for majority
of commuters that need be improved or expanded

Parking lots currently serving for majority of commuters

that need be improved or compacted ‘
Parking s inside the core of the main campus which
needs to be at least partially removed h

il

1-‘}{

lllustration 7 Planning on demolition and preservation of existing parking facilitie{FMP vision
referenced)

2.3.2 Cyclist

According to FMP srvey, about 5% ahecampus population frequently bikes to/from
and on campus. Serving as a promotion of biking on campus responding to the call of
campus Department of Transportation Services, Bike UMD community helps formulating

biking regulations onampus. Current regulations require cyclists sharing lanes with
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vehicular traffic.

2.3.2.1 Active Bike Routes (ABR)

Active Bike Routes are suggested routes for cyclists to/from campus. Most on campus

sections are missing biking facilities like designatie tanes or widened shared lanes.

0 Active Bicycle Commuter Route Number e ’
@ Destination on campus o 0
= Bicycle Commuter Route Segments
NO bike lanes equipped =9
s Bicycle Commuter Route Segments
Bike trail
Bicycle Commuter Route Direction
Toamps d L
«— Bicycle Commuter Route Direction g ==

FROM campus

L
s
& o
P/
) (6]
o~
fl
(8]
(5]
©0..0
lllustration 8 Current frequently used cycling routes are mostly overlapping on Campus Drive (EW)
and Regents Drive (SN), .two of campusdé main arteri a
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— Existing Bike Path

i

e}{

lllustration 9 Roadway types along ABR. Vehicle lanes wider than 10 feet are not overlapping with
ABR.

2.3.3 Pedestrian

Pedestrian facility completeness and covermgawoof the highlights of UMCP campus
transportation system. The map of campus pedegpath distribution shows a pattern of
density difference between districts, which shows different characteristics of districts in

terms of walkability and pedestrian density.
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et 111

Pedestrian path / sidewalk

NO pedestrian path / sidewalk

NOT walkable e

lllustration 10 Pedestrian trail, path and sicewalk distribution on campus.
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Heavily Used Pedestrian Routes

lllustration 11 Frequently used pedestrian routes on campus.

2.3.3.1 ADA Accessibility

Usually roadway ADA accessibility on roadway segment is achieved by flat curb, ramp
and landing on inteections of crosswadlkand sidewalks. Although most roadway
segments in the campus are equipped with ADA facilities, at some certain locations these

facilities are missing.
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Figure 14Mi ssing ADA facilities near fABig MO roundabou

2.3.4 Roadway Segment Facility Typology

The roadway segment facilities have been measured and inventoried as shown in the map
and vignette belowyhich was initially categorized into 11 typologiéss illustrated in
1.2.2.6, they will be reclassifiecgabed on their vehicle lane typologies in the following

chapter.
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Intersection / Plaza / Shuttle - UM

4 lane / Median
pedestrian sidewalk on one side

4lane

—
ja—
f——

pedestrian sidewalk on one side

2lane / Central turning lane OR Median s

ppedestrian sidewalk on one / both side(s)

2lane ———

pedestrian sidewalk on one / both sidels)
1lane =———

with / without pedestrian sidewalk

4lane / Central turning lane OR Median NN
pedestrian sidewalk on both sides

4 lane / Street parking  Se—

pedestrian sidewalk on one side

2lane / Hard shoulder OR Street parking s

ipedestrian sidewalk on one / both side(s}

1lane / Hard shoulder OR Street parking ————
pedestrian sidewalk on one / both side(s)

1lane

‘without pedestrian sidewalk

lllustration 12 Roadway segment typology classified by vehicle Lane and pedestrian sidewalk.
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Roadway Segment Typology

lllustration 13 Roadway segmentypology sections.

2.4 20112030 Facility Master Plan Survey

24.1 Overview

In November, 2010, the FMP Subcommittees launched a survey regarding transportation
and campus environment in the campus commuMiith about 40,000 students and

15,000 faculedstaffs on campus in 2010, the designed sample capacity was to cover
random samples of ¥ the population of both students and faculty/staff. The survey
resulted in a responding rate of 14% from students and 29% from faculty/staff, in which

students are undepresented (FMP Subcommittees, 2010).
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2.4.2 Data Analysis

Through analysis of the survey results, several conditions should be addressed. As living
distance to campus increases to about 1 mile, percentage of people ctmdsirego

campus individudy surge up 35%, and 64% of all respondents adopt driving as their
most preferred travel mean for commuting to/from campus. Dramatically, 86% choose to
travel as pedestrians (walking, skating, skateboarding, etc.) from place to place on
campus. Comparingith living distance statistics and Shuttl transit system

catchment areas, it indicates that driving will possibly remain as dominant travel mean
for commuting within current FMP scope, but could be gradually cut down by

constructing ancillary facilitie for alternative transportation.

100%
90%
80% /
70%
60% / Walk, skate,etc
0% = Bicycle

40% / —#=—Mass Transit

30% / == Other motorized vehicle

20% ¢ Y/\
10% —%—=g \A

0% . . \.\-l

Withinl 1-2mi 3-4mi 5-9mi 10+ mi
mi

lllustration 14 Travel mode choices to/from campus against living distance from campuSource of
information: FMP Survey of Transportation and the Campus Environment. 2010.
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Percentage (respondants could choose more than one)

m Walk, skate, etc.

m Bicycle

m Shuttle-UM

m Other motorized vehicle

lllustration 15 Travel mode choices from place to place on campuSource of information: FMP
Survey of Transportation and the Campus Environment. 2010.

Meanwhile, the campus is relatively walkable with a high degree of pedestriaty facili
coverage. With 62% demands for somewhat to major improvements towards pedestrian
friendly, further questions on travel experiences reveal conflicts between motorists and
pedestrians and cyclists: more than 35% considers conflict with vehicles detsriorat
pedestrian experience on campus, while about 45% takes reducing conflict with
pedestrians as first priority in improving driving experiences on campus. A few
pedestrians and drivers also complaint that conflict with cyclists affects their travel
experieice. These complaints of conflicts reveal ambiguity in travel priority hierarchy of
roadway users, which could be better illustrated and clarified by education and roadway
facilities such as markings, crosswalk, signage, stop barsneddl. populatiorof cyclists

lead to relatively feweomplaintson them The promoting otyclingis facingobstruction
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from multiple aspects. Current requires cyclists to bike on vehicular lanes and follow the

same laws and regulations as vehicular traffic. \&thred lanenarkingsandsignage
missingandsteep slopea f f ect i ng ¢ y cohcedainsoadwaysegwepts s peed
cyclists and driverasually endup in conflictsonright-of-way. Intimidated cyclists

usually choose to ride on pedestrian sidewdherefore prooke conflicts with

pedestriandMore than half of the survey participants think adding more bike paths will

improve biking experience on campiéere is also a call for ancillary facilities

including weatheprotected bike parking facilities and showeriacilities. All these

obstacles contribute to the population of cyclists much less than expected, with 82% of

respondents never bicycle on campus.

The survey also implies the demand of improving public transit systems to support on
campus travels, witfhuge campus scal@ndficarrying heavy itemisbeing revealed as

top two factors impelling people from walking under certain conditions.

More than 70% of participants have no idea about what an Arboretum and Botanical

Garden (ABG) is, in spite of the campasing one and continuously completing.

Open spaces and gathering places are top two most desired outdoor space to be added,
followed by plaza and weatherotect parking for bike, scooter and motorcycle, and bus
shelter. Except bicycle paths (19%), larajse elements and public art are most favored

features byhemajority of the participants, with a total percentage of 63%.
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2.5 Issues Statement

2.5.1 Right-of-Way (R-0-W) Conflicts

Complaining over each other among the three major roadway user groupstiiped

cyclist and driver) is one of the highlighted issues in the survey. Although these

compl aints are targeting otvalegexperserces, gr oups
lackingf aci | i ti es c¢l| ar i4-Wisnhg magoareason hewalirtheger ou p 6 s
debating. Demanding for biking lanes and paths revealed by the survey verifies this

inference.

Figure 15 Cyclist occupying pedestrian sidewalk.
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Figure 16 Cyclist occupying pedestrian sidealk and vehicle lanes.

25.2 User Experiences in Multimodal Transportation Environments

Besides the impacts on travelling experiences frem\R conflicts, existing facilities are
somewhat | acking the balance behusmbyn diffe
resulting in one or more user groupso6 inco
experiences also including stimulation of delight emotions by landscape features, which

is an important component of Complete Streets. The survey indicates adstnoad for

these features to be added.

25.3 Interrelationship with Institutional Aspects

Except features like plaza, seatings, plantings, tree canopy and water features supporting
social and recreational activities, campus landscape features als@#gheen

infrastructures. One of FMPO6s goals is to
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sustainability awarenessieanwhile the survey results calls for an imminent advertising
of campus ABG and sustainability. Thus in this project, display / educatiorziciims a

prerequisite for all green infrastructures installed on roadway segments.

CAMPUS SYSTEM ENHANCEMENTS o corndors

@ natural systems () existing formal open space @ existing informal open space © existing recreation athletic space
@ proposed recreation/athletic space @ proposed open space gy, proposed lindecape corridors

Figure 17 Campus ABG and system enhancements, corridors are overlapping roadway systems.
Source of information: FMP VI. Plan and Major Recommendations

The other aspect of institutional functions is student involvenhewiblving students in
multiple level of the design process will promote their awareness in both sustainability

and university cultural integrity.
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Chapter 3: Campss COadmpl et e Stree

3.1 Objectives

The analysis on campus site context and transportation survey indicates a demand of
improving roadway facilities for supporting multimodal transportation and contributing
to campus institutional functions. Furthermore, the objecfeadway segment

improve towards Complete Streets have been set by the survey results:
1. Mitigating Rightof-Way conflicts,
2. Improving user experiences, and

3. Achieving campus roadway institutional functions.

3.2 Roadway Segment Typology

As illustrated inl.2.2.6, the 9 roadway typologies below are reclassified from 11
typologies identified in the campus using vehicle lane typology as control, which was
largely kept constant during the design process. The groups listed out below is only used
in the designtage of the Code for bettperception of these typologiasd will not be

reflected in the Code in the consideration of its flexibility.

3.2.1 Group 1

The first 3 typologies are mainly distributed on the perimeter of campus, which could be
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perceived asrban roadway extended into campus reach.

3.2.1.1 Typo 1. 4 Lanes with median.

Stip ) :
Bt \ Vehicle Lane Vehicle Lane Central Vehicle Lane Vehicle Lane i

10ft wide 10ft wide Median i
058 Shouider, -1 Sip Masting 050 Shouider, 18 Swp Marking V. width " 559 s,.,:.ff y“',ds:p Marking 0.54 sm‘l‘?ﬂ wide
N . er,

~1ft Strip Marking

lllustration 16 Typo 1. 4 Lanes with median.
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3.2.1.2 Typo 2. 4 Lanes with central turning lane.

O | |

Vehicle Lane iditans. | Cankst T .
. 10f wide vmm 10;“ ningLane | Vehicle Lane Vehicle Lane edestria
Shwide S hSvoMat -1t Sep e by 10t wide 10ft wide idewalk
~1# Sirip Marking DSRSM,—IIStipMaW ~11 Strip Marki 5ft wide

lllustration 17 Typo 2. 4 Lanes withcentral turning lane.
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3.2.1.3 Typo 3. 4 lanes with / without extra lane in one direction.

——

L | ]

Vehicle Lane Vehicle Lane Vehicle Lane

; 10f wide 10ft wi :
Sttwide 05 Shuiter, ~1h v Marking - mm“.".u ‘;Inos.ﬂvmde.‘mm 10ft wide Buffer

Vehicle Lane Strip edestria

idewalk
051 Shaulder, ~1ft Sirip Marking var. width~ 5ft wide

lllustration 18 Typo 3. 4 Lanes with/without extra lane in one direction.

3.2.2 Group 2

The next 4 typologis are typical forms of campus arterials.

50



3.2.2.1Typo 4. 2 Lanes with central turning lane.

L |

—

]

.| o VefidelLane  |Central Tuming Lane|  Vehicle Lane Strip  Pedestria
Stwide ' var, width wide 10t wide 10ft wide Buffer Sidewalk

OSh Shouder, ~1 SwpMarking  ~1h Sip

0.5t Shoulder, ~11t Strip Marking var. width = 5ft wide

lllustration 19 Typo 4. 2 Lanes with central turning lane.
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3.2.2.2Typo 5. 2 Lanes with median.

\ Vehide.Lane Cengal Vehicle Lane Pedestrian
10k wido Median 10ft wide Sidewalk
05t Shouider, ~1R Srip Marking  Var. width

051t Shoulder, ~1ft Strip Marking 5ft wide

lllustration 20 Typo 5. 2 Lanes with median.
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3.2.2.3Typo 6. 2 Lanes with parking lane in one direction.

M_ 1ar Parking Lane
8ft wide
Sft wude 0.58 Shoulder

Vehicle Lane
10ft wide
=11t Strip Marking

Vehicle Lane

10ft wide
0.5f Shoulder, ~1t Strip Marking

lllustration 21 Typo 6. 2 Lanes with one-side parking lane
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3.2.2.4Typo 7. 2 Lanes with/without extra lane in one=dtion.

_—

edestrian| Stri " - '
idewalk :;2, Vehicle Lane Vehicle Lane Pedestrian

: : 10ft wide 10ft wi '
- wide Sidewalk
ft wide var. width ' 051 shouser, ~11 Strp Marking 0,51 Shouider, ~1ft Strip Marking 5ft wide

lllustration 22 Typo 7. 2 Lanes with/without extra lane.

3.2.3 Group 3

The last two typologies usually presents as collectors or operation/service vehicle routes.
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3.2.3.1Typo 8. 1 Lane with parking lane in onigettion.

Pedestrian Vehicle Lane | Parking Lane Strip  Pedestrian
msnwue l 10ft wide 8ft wide Buffer Sidewalk
Shodder, ~1tSip Marking 0.5 Shoulder var. width ' 5ft wide

lllustration 23 Typo 8. 1 Lanewith oneside parking lane.
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3.2.3.2Typo 9. 1 Lane.

Pm;i:n Vehicle Lane Strip  Pedestrian
P 10t wide Buffer Bidewalk

5ft wide 0.5 Shoulder, ~1 Sirip Marking var. width~ 5ft wide

lllustration 24 Typo 9. 1 Lane.

The 9 typologies listed above are prototypes for subsequerdausipents towards

Complete Streets.

3.3 Improvements towards Complete Streets

3.3.1 Fundamental Infrastructure

There are 6 groups of improvement elements in this stage. Except for ADA Accessibility,
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which is a mandatory improvement, all groups are optiopan site conditions and user

demands.

Traffic Signal Lights for pedestrian crosswalks on arterials and intersections, Pedestrian
Sidewalks, and Bike Lane and Bike Tracks are provided to solving-Bightay

conflicts. ADA Accessibility and Buffer impr@voverall travel experiences of users.
Certain types of buffers could be incorporated with stormwater management facilities,

public arts or student involvement programs to achieve institutional functions.

3.3.1.1 Signal Lights

Signal lights canregulateepd e st ri ansd behavior on campus
crossing the street. By controlling pedestrian crossing with signal lights, this

improvement make pedestrian movement on arterials traveled ways more predictable for

drivers, and thus reduces coafi over Ro-W and possible subsequent collisions.

f -

lllustration 25 Traffic signal lights.
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3.3.1.2 Pedestrian Sidewalk

Regular pedestrian sidewalks width is 5 feet and varies along the roadway segment. This
variation is suposed to be determined and reflect the volume and frequency of
pedestrian usage. Widened sidewalks should be applied on campus arterials-o#vére R

needs to be clarified.

o} £ o)

5 O O
12+ ft

5 ft | 8 ft |

Illustration 26 Pedestrian Sidewalks.

3.3.1.3 Bke Lane and Bike Track

Seven types of bike lanes are recommended for installation along ABR on campus.
Designated shared lane occupies the smallest space with minimum width expansion of a
vehicle lane from 10 feet to 13 feet. Regular bike lane and cavraike lane added
alongside vehicle lanes requires a minimum width of 4 feet-<feebike &ne and

centered bike lane neasinimum width of 6 feet for cyclists travelling in both directions.
Painted buffer and other various buffer with different coddtded up to make a

buffered bike lane or bike track, which provides better safety protection to cyclists with

possible additional benefits (see ABuffero
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lllustration 27 From left to right, downwards: Shared lane, regular bike lane, contraflow bike lane,
one-side bike lane, centered bike lane, buffered bike lane and bike track.

ARARRAREANEENN NN NANNN

3.2.1.4 ADA Accessibility

Mainly refers to ADA accessibility to pedestrian facilities from pedestrian, vehicular and

public transitR-o-W. Common installation is ramp and landing on sidewalks.

\‘ /’ ’4
o W 'p '&

lllustration 28 ADA acceSS|b|I|ty examples on sidewatkand across medias.

3.3.1.5 Buffer

Six types of buffers are recommended in this group. Painted rgaraind bike racks
could be designed by studsemtith creative ideas, bioswale and its terraced version

especially for sloped roadway segments could be considered to install on main streets
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where the operation of stormwater infiltration can be displayéuetmajority of campus

population.

lllustration 29 Downwards, left to right: Painted markings buffer, bike racks, meadow buffer,
terraced meadow buffer, bioswale buffer, terraced bioswale buffer.

3.3.2 Complete StreetElements

Totally 18 categories of Complete Streets element improvements are generalized from
the case studies in many municipal Complete Streets practices. All of these
improvements are designed to achieve one or more of the three objé&sr&s1and

can be checkeith the CCS Code ChafseeAppendix 3. The Chart also illustrates their
applicability towards each of the 9 roadway typologies categorized itll@strations of
these improvements are sample designs; the concept is to modularizertheemgnts

to increase flexibility of the Code.
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3.3.2.1 Shared Space

Shared space is inspired from Netherl and
which is designed to be mainly applied to secondary streets and peddstriaated

streets. By remmving curbs, distinct pavements, signage and painted markimsg)s,
improvement requireall user groupso follow the same traffic regulatioren the

specific segmeniTheambiguity of Rightof-Way in a shared space is enginedred

which makegollisions becomemore predictable aneasier to beontrolled.Meanwhile,

it also enables shared space to have a better ADA accessibility in most cases without the
necessity of installing dedicated ADA facilitiékhis method mitigates&-W from the
opposite diretion of conventional solutions and provides a very distinctive experience

for all roadway users. It increases the chance for communications among people
travelling on streets by all meaasd provides space for landscaping, large trees, green
infrastructues and student activities. In this project, shared spaces are supposed to be
distinguished from other street segmedntschanging the pavement or pavement color

(colored asphalt) to indicate the changing of traffic regulations.
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lllustration 30 Shared Space.

3.3.2.2Mountable Curbs

Mountable curbs should be considered to be applied with other improvements, for
example, Pedestrian Plazas, or individually applied on stndetee vehicle lanes are
narrowedjn order to increse emergency vehicle accessibility in a crowded dieig.
improvement is not applicabte all typologiesWarning signage ancblors should be

incorporated when this improvement being instalRotential pedestrian risks will
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increase if not properly gtalled.

Illustration 31 Mountable Curbs.

3.3.2.3Raised Crosswalk

Raised Crosswalk is designed to mainly installed on secondary streets carrying heavy
traffics. It will significantly slow down traffic speed with the sagféects as raised
bumps, as well as increase visibilitymgdestrians crossing the streets to drivers.

Although installation brings potential of raising the cost, ADA accessibility is integrated
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in this improvement.

Illustration 32 Raised Crosswalk.

3.3.2.4Extended Public Transit Stop Island and Curved Bike Lane

Unlike conventional bus stop designs, especially those with extended parkjri®ay
improvement keeps transit vehicles in the traffic flow, and eliminatestpateollision
between transit vehicles and cyclists when adding bike lanes. It also provides more space

to public transit users for waiting, and transit vehicles for loading / unloading passengers,
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meanwhile separates them from pedestrian flow to inereiiciency. By keeping transit
vehicles in the traffic flow, this improvemeincreases space usage efficierwlps

transit operation keeping their schedule, while in some conventional designs buses need
to waitbeforerejoining the traffic flow. In tle meantimeloading / unloading buses the

traffic flow helps control the speed of vehicular traffic, and potentially discourage cut
through trafficsas well as promote public trandindscape features (meadow, planter,
bioretention, public art, etccpuld be installed on both ends of the islaDdnsider

incorporate this improvement with 3.2.2.14 Bulbout Extension.

lllustration 33 Extended Public Transit Stop Island and Curved Bike Lane
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3.3.2.5Pedestriarbcale Road.amps

Bring the height of road lamps down to pedestrian scale could not only help increase
nighttime illumination and safety, but also promote both daytime and nighttime
landscape. With many precast designs, pedestoale road lamps add landscape

interests to streets as corresponding to campus historical buildings and landscapes.

‘,
|
/4

lllustration 34 PedestrianScale Road Lamps.
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3.3.2.6Boardwalk over Infiltration Area

By changing parts of sidewalks into infiltration areas improvement reduces the
impervious footage of roadway facilities. With wood pamalved over these aigat
also adds interesting materials and textures to sidewalk, which has the potential to be

expanded into open space.

lllustration 35Boardwalk over Infiltration Area.
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3.3.2.7Periodical Pedestrian Plaza

Vehicular traffic volume on campus has a regular pattern during semé&samisthis

pattern and periodically close parts of some secondary streets during |affiestitne

in daytime to temporary pedestrian installations to create a pedestrian plaza. This

i mprovement is one of the strongest <cl ai ms

discourage traffic cathrough.

w
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lllustration 36 Periodical Pedestrian Plaza.

3.3.2.8Median Park

Median parks create greenery and significant open spaces for pedestrians on streets, as
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well as potentially provide stormwater infiltration area. Installations could be costly if

median expansion is needed

Illustration 37 Median Park.

3.3.2.9Parking Lane Pocket Park

Parking lane pocket park is angelof green space reclaimed from one or more parking
lots. It obviously increassgreenery, decreasarea of imperviousnesand discourage
driving by reduing quantity ofparking los. By adding pedestrian features, it also

reclaims pedestrian-B-W from vehicular facilities. For travelling vehicles, these pocket
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parks visually narrow down the streets for traffic calming.

lllustration 38 Parking Lane Pocket Park.

3.3.2.10Improved WayFinding

This improvement is supposed to add additional direction / distance information and
potentially campus map for roadway users. Better-ivading can sigificantly reduce
straying traffic and hesitated drivers on campus, as well as improving traffic situation

during visiting days and special events. Additionally, this improvement could also
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improvetheintegrity of campus landscape and university branding.

lllustration 39 Improved Way-Finding.

3.3.2.11Public Transit Stop Shelter

Many oncampus bus and ShutiléV stops are missing weather protected shelters.
Shelters could help promote usage of public transit by protexd freen bad weathers.
Meanwhile, creative and proper designs, which could be acquired through student design

competitions, contribute to better campus streetscape.
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lllustration 40 Public Transit Stop Shelter.

3.3.2.12PedstrianDominated Intersection

Pedestriardominated intersection designs claim pedestriaa\R on intersections, and
provide convenience for pedestrians crossing streets. Small landscape features could be
installed inthe center ofroadwayintersectios to imply the dominanceof pedestrians on

these segmentMany factors need to be considered when applying to streets carrying

heavy traffic.
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Illustration 41 PedestrianDominated Intersection.

3.3.2.13Bulbout with AttractiveDrainage Facilities

Bulbouts cut the width of streets for pedestrian. Cost of installations will be decreased if
t hereds exi st i ndhegdevalk. énteresting drairegecnstallatiens o f
attract pedestrians, which indirectly promote yieddia each other between vehicles and

pedestrians.
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lllustration 42 Bulbout with Attractive Drainage Facilities.

3.3.2.14Bulbout Extension Park

With similar features as 3.2.2.13, this improvement adds significant gatipacegnd
greenery to the streets. Additionally, it could incorporate with public transit stop or coffee

shop to enhare streeactivities.
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lllustration 43 Bulbout Extension Park.

3.3.2.15Periodical Parking

Periodical parkg is an improvement promoting multiple use of land, which results in
higher efficiency of transportation land use. It increases on street open spaces for
pedestrian activitiegs while aghe chance of conversation and communicatiornng

certain timeperiods Temporary installations and additional managements are needed.
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Consider incorporate with coffee shop or other merchants.
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lllustration 44 Periodical Parking.

3.3.2.16Cobble Stone Infiltration Strip

Using permeablpavements (not limited to cobble stones) to replace painted markings on
secondary and lower level streets. This improvement adds interesting features to streets,
discourages driving over strips, and increase streets permeable. Drainage relocation might

beneeded depends on the location of the permeable strips installed.
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lllustration 45 Cobble Stone Infiltration Strip.

3.3.2.17Public Arts

This improvement is more of a student involvement program, which reinforces campus

identity as unique UMCP context.
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Illustration 46 Public Arts.

3.3.2.18Permeable Pavements

Permeable pavements significantly decrease imperviousness of roadways. Applications
on vehicle lanes or bike paths could clean-R/ visually. It is not applicable to streets
frequently used by operation / freight vehicles. There are multiple parts of streets where

this improvement could be install@ahich affectthe applicability of this improvement)
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Illustration 47 Permeable Pavements on Pedestrian Crosswalk.
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Illustration 48 Permeable Pavements on Pedestrian Sidewalk.
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Illustration 49 Permeable Pavements on Bike Lanes.
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lllustration 50 Permeable Pavements on Lightoad Vehicle Lanes.
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lllustration 51 Permeable Pavements on Of$treet Parking Lots.

3.4 Improvement Combinatiomhemes and Installation Examples

Improvement combination themes are categories of different combinations of selected
improvements on specific roadway segments targeting different functional focus. These
themes aréesigned for better localization of Complete Streets improvements listed
above. Totally 3hemes were developed according to campus inventory including

aesthetic guidelines for each campus district.
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34.1 Main Street

Main street theme is designed for streets serving as campus arterials, accepting visitors
during events and carrying muitiodd transportation. Improvement selection should
consider travelling convenience of all possible user groups, and mainly focusing on
mitigating Ro-W conflicts by clarifying Ro-W for each user group. Attracting

installations should be kept with in a threkshof not affecting smoothness of normal

traffic flow.

lllustration 52 Design Example 1: 4 lanes with median. Improvement on pedestrian facilities, biking
facilities, public transit facilities and planting.
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lllustration 53 Design Example 2: 4 lanes with central turning lane. Improvement on pedestrian
facilities, biking facilities, public transit facilities and planting.
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lllustration 54 Design Example 3: 4 laes with/without extra lane. Improvement on pedestrian
facilities, biking facilities and planting.
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lllustration 55 Design Example 4: 2 lanes with median. Improvement on pedestrian facilities, green
infrastructure and planting.
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lllustration 56 Design Example 5: 2 lanes. Improvement on biking facilities, pedestrian facilities,
green infrastructure and planting. Incorporated with the Purple Line.

3.4.2 Pedestrian Boulevard

Pedestrian boulevartheme is mainly designed for frequently used pedestrian routes and
streets serving as major pedestrian connee®shown in illustrations in 2.3.3. The
improvement combinations are designed for pedesttmdominatéhes streets with

light motorizedtraffic loaded. The improved streets will provide new gathering and
recreational spaces, carry open spaces and educational green infrastructures along one or

both sides, and connect existing major campus open spaces.
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lllustration 57 Design Example 1: 2 lanes with parking lane. Improvement on pedestrian facilities,
green infrastructure and planting.
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lllustration 58 Design Example 2: 2 lanes. Improvement on biking facilities, pedestrian faities and
planting.
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lllustration 59 Design Example 3: 1 lane with parking lane. Improvement on pedestrian facilities and
planting.
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lllustration 60 Design Example 4: 1 lane. Improvement opedestrian facilities and planting.

3.4.3 Public Transit Hub

With ShuttleUM stops distributed all across the campus, and Metro Buses, regional
buses and proposed Purple Line cutting through, public transit stop design should be
compact and integrated save spacemprove efficiencyand potentially calm vehicular
traffic. Public transit hub theme is designed for roadway segments serving as major
public transit nodes, especially those overlapping with proposed Purple Line. On certain

segments the desigeed to balance between the convenience of public transit users and
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the smoothness of other traffic mode. Weathr@tection shelters are required to be
installed to improve public transit user experienéewell-designed public transit hub
should also hawthe potential of driving the surrounding area serving as a gathering place

for social activities.

lllustration 61 Design Example 1: 2 lanes. Improvement on public transit facilities, pedestrian
facilities and planting. Incorporated with the Purple Line.
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lllustration 62 Design Example 2: 2 lanes. Improvement on public transit facilities and planting.
Incorporated with the Purple Line.

34.4 Bike Route

Bike tracks, bike lanes and shareddasare installed to clarify cyclists®W on
roadway segments in this theme, which are mainly designed for Active Bike Routes as
illustrated in2.3.2.1. Bike lane type in different directions could be different to adapt to

slopedtopography.
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lllustration 63 Design Example 1: 4 lanes with median. Improvement on public transit facilities,
biking facilities, pedestrian facilities and planting.
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