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GENERAL INSTRUCTIONS 

This instructor's manual is intended to supplement the student text as a guide to 

the instructor in preparing for and making class presentations. It includes a lesson 

plan, specific instructional details relating to each session, session objectives, 

training objectives, a print of the viewgraphs, a listing of slides, and a copy of the 

class problems. 

The student text contains a very comprehensive presentation of the subject 

material for each session, and therefore the instructor should be thoroughly 

famillar with the content of the text. Also, the instructor should utilize his own 

experience, citing specific examples to further reinforce the material being sub­

mitted. The instructor should supplement references with examples of literature 

and research reports which reflect current state-of-the-art and recent' develop­

ments for course participants . 

Introduction and Closure 

The Course Coordinator will set the focus for the course with opening remarks that 

are most appropriate for the locality in which the course is being given. In all 

cases, the opening session should include the introduction of all the participants 

and a description of how the course is to be conducted. Course closure will 

normally involve the presentation of certificates by e ither the Course Coordinator 

or someone he feels is appropriate. 

Visual Aids 

The basic visual aid format is viewgraphs and 35mm slides. A 16mm sound motion 

picture film is included in Session 4. Prints of the viewgraphs and a listing of the 

35 mm slides are included with each lesson plan . 
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ACCESS MANAGEMENT FOR STREETS AND HIGHWAYS 

LESSON PLAN 

SESSION _1 _______ _ OURATION_3_0 ___ _ 

SESSION TITLE INTRODUCTION 

INSTRUCTIONAL OBJECTIVES 

1. Briefly describe.course scope and content. 
2. Describe scheduie and procedures. 
3. Introduce instruc·tors and participants. 

INSTRUCTIONAL METHODS 
1. Lecture and discussion 
?. Self-introduction of instructors and participants 

INSTRUCTIONAL MATERIALS· 

Slides NonP 

Vfewgrapht Eixe {5} viewi:capbs 

Others Distribution of student textbook and supporting 

documents 

SPECIAL INSTRUCTIONS 

MINS. 

1. It is important that the instructor convey the importance of group 
discussion and participation since a great part of the value of the 
course is in the interchange of ideas among those participating. 

INSTRUCTIONAL ACHIEVEMENT 
1. Understand focus of the course. 
?. Develop enthusiasm. 
3. Acquaint oneself with the participants. 
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SESSION NO. _.._l ______ _ TITLE 
TOPIC NO. -----------

Note: Instructor should arrive one hour 
before beginning of class to check lights, 
projector equipment, spare bulbs, heat 
and/or air, chairs and tables, and to 
unpack instructional material . .. 

• Introduce self (name plate ·on 
board) 

• Introduce assistant instructor(s) 

• Introduce guests 

• Participant introductions 

• Administrative notes 

a. Parking 
b. Restrooms 
c. Coffee 
d. Breaks 
e. Lunch 
f. Phone 
g. Name plates 
h. Roster 

• Course materials 

a . Textbook 
. b. Course evaluation (keep daily) 

INTRODUCTION 

Vl-1 

ACCESS MANAGEMENT 
FOR STREETS AND HIGHWAYS 

3 



( SESSION NO. 1 . 

TOPIC NO. _ ___,2 ........ an..,,d._.3"-----

• Course Objectives 

a. Refresher - Recover "lost" 
knowledge 

b. Update - Learn new develop­
ments 

c . Expand -- Learn of new dis­
ciplines 

• Course Schedule 

a. Overview of session content 

b. Identify sessions with class 
problems 

• c. Mention overlapping of some 
sessions 

d. Describe materials needed 

Calculator 
Scale 
Pencils 
Etc. 

TITLE 

e. Establish daily starting and ending times 

INTRODUCTION 

- · 

COURSE OBJECTIVES 

• ASSESS TME SA,IE:TY ANO Ol''DATIONAL 
IM,ACTI o, ALTUINATIVl A,r,C~U 
MANAQfllENT TaCHNIOUll 

• NLECT Tkl OHIQN, LOCATION AHO 
COOITIIOL DIYICH AHOC:IA TIC WITH 
ACCUS lNTIIANCH 

• l'!r,IF# l"IIIIIIIT A~TIONS POl'I 
~fl'IIIATa PIATUIIIH 

• l'lfCOONIZI TM! VAl'IU)US ILEMINTW 
INVOLVED IN DEYUO..,NG AMO 
UECUTINQ AN l"ECTIYE ACCESS 
MANAGEMENT Pl'IOGIU.M 

-- Vl-3 
Vl-4 
Vl-5 

- · ---·-­- · ...__ 

-· ------· -----.. _ ...._ _____ _ 

~- ,__....,._,.... _ 
-· ................... .. ,_ _,. ...... ~ ...... - .. ---_,. 

arftAM ..... _. - .. __ ...__ 
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LESSON PLAN 

SESSION _2 _______ _ DURATION __ 6_o __ _ MINS. 

SESSION TITLE _ ... N ..... E ... E--D ..... S .. Ai..N>1.1D ........ B .... E .... N .... E ... E ... 1 .... r .... s _________ _ 

INSTRUCTIONAL OBJECTIVES 

1. Discuss the needs for access control . 
Z.. Describe the relationship between access control and traffic movement 
3. Discuss the benefits of access control 

INSTRUCTIONAL METHODS 
1. Lecture/Discussion 
?. Slide presentation 
3. Describe case studies 

INSTRUCTIONAL MATERIALS 

Slides __ F_o_r __ ty __ (4_0_)_3_5_m_m_sli_. d_e_s ___________ _ 

Viewgraphi Six (6) viewgraphs 

Others ___________________ _ 

SPECIAL INSTRUCTIONS 
1. This session forms the cornerstone of the course. Emphasis should 

be placed on encouraging the participants to relate their own experiences. 
2. Attempt to relate the needs and benefits resulting from having a 

control of access program. 

INSTRUCTIONAL ACHIEVEMENT 
1. Understanding of the need for access control. 
Z.. Awareness of where the basic problems occur, 
3. Knowledge of the benefits that are likely to accrue from an access 

control program. 
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SESSION NO . .,..2 ____ . ___ _ TITLE 
TOPIC NO. l and 2 

• Lack of management of access is best 
illustrated by the miles of strip develop­
ment found along major arterials in states 
throughout the United States. 

• This slide shows typical example of what 
can be found in almost any urban or 
suburban area. 

• A typical cyclic program that is 
experienced in most developing areas 
is illustrated by this slide. 

• In this cycle, the critical issue is not the 
volume of vehicles that have to be ac­
commodated but rather the number of 
potential conflicts that arises as a result 
of the number and type of access points. 

NEEDS AND BENEFITS 

·Slide 2- 1 

Arterial photo of an arterial with 
strip development and no cont rol 
of access 

........ IU..__..,_ .. ---

Slide 2-2 

• Important to recognize that as vehicle 
delay increases, there is a corresponding reduction in safety and comfort. 
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SESSION NO. _2_. ___ _ TITLE 
TOPIC NO. __ 3__.a...,o...,..d_.4 ___ _ 

• Many control of access problems occur 
at the intersections where major concen­
trations of traffic occur. 

• Reducing number of conflicts can make 
significant improvements in terms of 
safety and comfort. • • 

• Controlling access will help minimize the 
number of conflicts that occur . 

• Stress that we live in a real-world 
that can never be as idealogical as 
we would like. 

• Control of access problems develop 
over a period of time in stages and 
therefore have to be recognized as the 
traffic service of a roadway 
deteriorates . 

7 

NEEDS AND BENEFITS 

Slide 2-3 

Reducing number of conflicts 
with use of control of access 
techniques 

Slide 2-4 

Typical real-world problems 



SESSION NO. _2 _______ _ TITLE 
TOPIC NO. ____ 5 __ a=n.;;;..d ...;.6 __ _ 

• Lack of a well-defined policy regarding 
access can sometimes lead to the 
physical construction of driveways 
which create serious problems with 
movement of vehicles in and ,out of 
a ma;or genera tor. 

• This slide represents a poor example 
of allowing multiple access points in 
a very short distance. 

• With little development, the need 
for access control is not obvious. As 
a result, many of our urban/suburban 

. streets have very little access control. 
As development starts occurring, the 
conflict between traffic movement 
and level of access becomes a 
serious problem. 

r 

NEEDS AND BENEFITS 

Slide 2-5 

Photo of multiple access points 
from a drive-in bank 

\... ____________ _. 

Slide 2-6 

No Access Control 

• This slide illustrates such a situation in the very 
early stage of development. 
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SESSION NO. ___ 2...;. ____ _ TITLE 
TOPIC NO. Z and 8 

• The need for access control is not 
limited to strip development areas. 
Downtown areas also encounter con­
flict problems. 

• These slides illustrate two problems 
that are frequently encountered. The 
first slide illustrates backing onto 
street and conflictif"lg with traffic 
movements. The second slide illus­
trates the use of parking in the median 
of a wide downtown street . 

• Many studies have been conducted 
to show how accidents vary with 
different levels of traffic volumes 
and access point frequencies. 

• This slide illustrates the effect of 
access control on accidents and fatalities 

• One can observe a deterioration of 
safety as the number of access points 
increase . 
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NEEDS AND BENEFITS 

Slide 2-7 
Slide 2-8 

No access control (backing onto 
streets) 

Parking in median 

Slide 2-9 

----.:.-==-=--=-----
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SESSION NO. _2_. ___ _ 

TOPIC NO. __ 9.__an..,,d......,,l Q"----

• The conflict between the safe and 
efficient movement of traffic and 
access to abutting properti~s is a 
limiting constraint in traffic 
operations. 

TITLE 

• It has been a problem in the past, it is at 
the present time, and it will be in the 
future. 

• An arterial street has two major 
functions: • 

- Movement of persons and goods 
- Access to abutting properties 

• The design must meet both these 
functions. 

NEEDS AND BENEFITS 

r 
Slide 2-10 

Cartoon: 
Access mixed with movements 

Slide 2-11 
MAJOR FUNCTION OF srREETS 

• ACCESS TO ABUTTING I.ANO 

~ i Ii~ 

r;;_ 
il ~Ir@ I I '-'...: 

I I I 
~I I l, 

• MOVEMENT OF PERSONS 
ANOGOOOS 
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SESSION NO. ___ 2 ___ _ TITLE 
TOPIC NO. ___ 1_1 __ a_n_d _12 __ 

• It has been established that there is a 
firm relationship between control of 
access and traffic movement. 

• Slide 1112 depicts this relationship. 

• A freeway has little local-traffic and 
therefore is designed with complete 
control of access. (Slide II 13) 

NEEDS AND BENEFITS 

Slide: 

2-12 - Traffic/Access Relationship 

2-13 - Freeway Segment 

2-14 - Cul~e-sac 

2-15 - Substandard Arterial 

• On the other end of the spectrum, a local residential street may terminate through 
traffic movement thereby maximinizing access to adjacent properties. (Slide II 14) 

• The major problem with control of access lies with roadways which fall between 
these two extremes and are subject to a wide variety of policies and standards. 
(Slide 1115) 

• The above problem is further com­
pounded by non-technical issues which 
sometimes surface as political p roblems. 

• An example is shown in these two slides. 

• . This driveway was the result of pres­
sures from an elected official which 
overshadowed the technical 
arguments. 

11 

Motel Driveway 
looking in 

- looking out 

Slide 2-16 
Slide 2-17 



SESSION NO. __ z ___ _ TITLE 
TOPIC NO. ______ l 3"'"'a=n-=d .... 1 __ 4-__ 

• Many access control problems can be 
directly related to inadequate designs: 

Driveway entrance too wide 
(Slide 2-18) 
Entrance too restrictive (Slide 2-19) 
Utility Pole in Roadway 
(Slides 2-20 and 2-21) 
Frontage road with bad design 
(Slide 2-22) 
Excessive number of driveways 
(Slide 2-23) 

• Investigation of policies in various 
states showed a wide variety in 
current use. 

• This slide depicts some of the policies 
currently applicable to driveway 
standards. 

12 

NE.EDS AND BENEFITS 

Slide 2-18 
Slide 2.:.19 
Slide 2-20 
Slide 2-21 
Slide 2-22 
Slide 2-23 

Photos of designs which are not 
up to standard 

Slide 2-24- "" 

Current State Pollelea 

Standards Statn 
• Minimum Entrance Width 21 

• Maximum Entntnce Width "3 

• Minimum Tumlng Radlua 37 

• Sk- Angle ol Commercial Entn,ncea 40 

• Minimum Set-Back Distance 20 

• Spacing Between Entrances 

• Comer Clearance, 

39 

37 
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SESSION NO.----~---- TITLE _..JN~f.c.E.1..Dr.;:S._.A~N.1..D1...B=.E1.:11N.E.E..1.II.1..S.._ _____ _ 

TOPIC NO. I 5 and l 6 

• Many techniques can be used to solve 
some of today's control of access 
problems 

• These techniques will be dis~ussed in de­
tail under Session 6. 

• The following are illustrations of some of 
these techniques . 

• Simple median (Slide 2-26) 

• High design arterial (Slide 2-27) 

• Medians and turn lanes (Slide 2-28) 

• Two-way left-turn lanes (Slides 2-29 
and 2-30) 

• Large shopping/retail area (Slide 2-31) 

What can be done? 

Slide 2-26 
Slide 2-27 
Slide 2-28 
Slide 2-29 
Slide 2-30 

Slide 2-25 

Slide 2-31 
Slide 2-32 
Slide 2-33 
Slide 2-34 

Control of Access Management 
Techniques 

• Two-way left turn on narrow roadway (Slide 2-32) 

• Frontage road system (Slides 2-33 and 2-34) 

13 



SESSION NO. -------- TITLE 
TOPIC NO. _ _....I ... Z..liia.u.ow.d....,ll,1.,8 __ _ 

• In c onsideration of access manage­
ment, a number of questions arise as 
to the legal position of an agency. 

• Property owners are generally entitled to 
compensation if any of the conditions 
stated are im.plemented. 

• Otherwise, no compensation is needed. 

• The primary benefits of a well-con­
ceived access management program 
are: 

- Reduced delay, and 
- Increased safety 

• These benefits can be easily quantified 
by using user costs, accident costs 
and costs associated with implementing 
the improvements. 

14 

NEEDS AND BENEFITS 

Slide 2- 35 
ENTITLED TO COMPENSATION IF: 

• All Acce .. Denied 

• Acceu Permitted I• lnaufflclent for 
.. Hlgheat and Beat UM'' 

• Special Injury Incurred by Specific 
Property 

• • Damage Due to Relocation of Acce .. 
! Polnta 

Slide 2-36 

General Benefits 

• 

•• 

• 
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SESSION NO. --~---­
TOPIC NO. __ .._19 ....... ao .... d ........ ZQ..__ __ 

TITLE 

• An example of some of the general 
safety benefits that can accrue is 
given by this slide. 

• The general distribution of control 
of access related accidents can often 
define the type of control problem 
that needs to be addressed. 

• This slide depicts the characteristics 
of some of the problems at driyeways . 

15 

NEEDS AND BENEFITS 

Slide 2-37 

TecllnlQue Accident Reduction 

VlaualCuea 
for O~ya 25'!1, - 50'11, 

Left Tum 
Dcelerallon Lanea 50'11, 

CM+ac..,.ettcaOI --
Slide 2-38 

.....__. ..................... 
""""' TwimlJ'IW ' " 

, ... -



SESSION NO. -------- TITLE 
TOPIC NO. 20 and 21 

s Another variable that has an input on 
the efficiency of an access point is 
the speed at whkh vehicles can leave 
the major street. • 

• As can be seen, the delay inc;:r~ases 
significantly when the entrance speed 
is 5 mph or less. 

• This also has an impact on safety. 

tt Operation techniques can also have 
a positive impact. 

• One-way operations not only reduce 
accidents but a lso increase the 
level of service. 

• · The elimination of parking can also 
have a very positive effect on 
reducing accidents merely by removing 
the potential conflict. 

16 

NEEDS AND BENEFITS 

·slide 2-39 

Delay as a function of driveway 
entrance speed 

Slide 2-40 

General Beneflta 

• On•Way Operwtlona 

ACCldent Reduction 2s, 
Delay Reduction 2s, 

e Parking 

Aceldent Reduction 151111 
Through Prevention Of 
Parklng On Trwveled Way 

• 

•• 

• 
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SESSION NO. _2 _____ _ TITLE 
TOPIC NO. 22 an~ 23 

• Some actual case studies show how 
control of access can solve operational 
prob~mL • 

• Route 123 and I-495 in suburban Virginia 
is a point of heavy concentra.'tion of 
through traffic and local traffic (V2-l). 

. 

NEEDS AND BENEFITS 

V2-l 
V2-2 
V2-3 

Case Study 1, Tysons Corner, 
Virginia 

• The problem was basically one of traffic 
leaving the freeway with a destination of 
a major shopping center. This traffic was crossing two lanes of Route 123 to 
get into the left-tum bay leading to shopping center (V2-2). 

• Solution was to use channelizing islands to prohibit this movement (V2-3). This 
required, however, improvements at the next intersection • 

• Another case study is the Arlington Hall 
Reservation near Washington; D.C. 
(V2-4) 

• Problem was at a median crossover 
serving an entrance to the Reservation 
(V2-5). 

• Solution was to close the median opening. 
This eliminated the accidents at this location 

V2-4 
V2-5 
V2-6 

Case Study 2, Army Intelligence 
Center in Virginia 

but moved the problem down to the intersection of George Mason Drive and Arling­
ton Boulevard.(V2-6). 

• The entire section was later improved with the construction of a grade-separated 
interchange. 

• The point to be made is that there must be a concern about the transference 
of a problem from one location to another nearby location • 

17 



LESSON PLAN 

SESSION ___ 3 _______ _ DURATION __ 6 __ o ___ _ MINS. 

SESSION TITLE EI EM ENIS OE COM PR EHENSIYE PRQGii' A MS 

INSTRUCTIONAL OBJ.ECTIVES 

1. Discuss need for comprehensive program 
2.. Descr:ibe those elements involved in development of a comprehensive 

program • • 

INSTRUCTIONAL METHODS 
1. Lecture/Discussion 
Z. Discuss each element of comprehensive program within content of 

real-world jurisdictional situations and constraints 

INSTRUCTIONAL MATERIALS· 

Slides -...1r...:i.JJ,..~ ..... ;..._ _________________ _ 

Viewgraph!. __ T_en __ (l_o..:..) ______________ _ 

Others ____________________ _ 

SPECIAL INSTRUCTIONS 
1. Absolute need for comprehensiveness should be stressed. 

Z. illustrate problems if any element is missing and the importance of 
coordination. 

INSTRUCTIONAL ACHIEVEMENT 
1. Awareness of the need for Comprehensive Program 
Z. Need for coordination of elements of Access Management Program 

18 
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SESSION NO. TITLE 
TOPIC NO. ____ 1 __ an=.da...2~---

INTRODUCTION 

• Discuss elements involved in compre­
hensive access management program and 
necessity for all elements to be 
involved. 

• Legislation 

• Technical 

• Enforcement 

• Coordination among agencies 

LEGISLATION 

• Legal base is needed for implementa­
tion of comprehensive program 

• Adoption of clearly defined policy 

19 

ELEMENTS OF COMPREHENSIVE 
PROGRAM 

V3-l 

ELEMENTS OF 
COMPREHENSIVE PROGRAM 

• U!Q,SU. T'l00I 

• Tl!CHNICM. 

• u-,OIICU0llff 

• COOftOIHATIOH 
AMONG ACINCII& 

lEGISLATION 

V3-2 

e AUTHO"ITT ANO l'UOOH '°" NIOOIIAII 
HT&auaHMUff 

e ~&IONAT'ION OP' ADIIINIITUtlMQ 
MITWONT'f 

e CATl!OOOIIU.noH OP NIQHWA .. 

• •••ocu,,_a Po.-a~no,, -
ACCHS TO ,.._HWATW 

•-ff'IWl.-ca 



SESSION NO. 3 TITLE 
TOPIC NO. _ ___,,;3;...a;;;.;.n.;.;;d...;4 __ _ 

• Begin discussion of components which 
go into legislation 

• Authority and purpose for program 
establishment 

• Discuss need to provide legal · 
authority and need for program 

• Discuss need to legally designate 
administering authority 

20 

ELE"MENTS OF COMPREHENSIVE 

PROGRAM 

• V3-2 

LEGISLATION • 

e AIITMOIIITT AND l'UIIPOSI ,011 PflOQIIAII 
UTHUl>IIIINT 

e DIIIONAnQN o, ADIIINIITIIIIIIO 
AIITMOAITT 

e CAffOONZAT'ICHI CW NIOMWA'l9 

-~~S,Oll~'nOII­
AOCIN TO oeGHWA'l9 

• -111( """""""2 

V3-2 

LEGISLATION • 

e AIITMOIITTY AND l'Ulll'OH 1'011 PflOQIIAII 
UTA8USHIIINT 

• DISIONAT10N CW ADIIINIITIIIIIIO 
AUTkOlll1"I' 

e CAffO<WZAT'ICHI o, NIOIIWA'l9 

• ""0C«~S ,OIi A""-JCA'nOII -
AOCIN TO oeGHWAft 

._,,.,.,.,.,-ca 

• 

•• 
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SESSION NO . .. 3 ......... ___ _ TITLE 
TOPIC NO. 5 and 6 

ROADWAY CATEGORIES 

• To facilitate uniformity in application 
of ·access management program, jurisdic­
tional roadways should be categorized 
according to character, type, and 
traffic service characteristks. 

• This provides for reasonable application 
of access management techniques based 
on conditions. 

• Five typical categories: 

r 

ELEMENTS OF COMPREHENSIVE 

PROGRAM 

LSCUSU.''nON 

.~ .... ,.,..... .... .....,,. --... ......... ~..,.....,.... -.u. ....... a.ftOJI..,..,.__,. 
• "tma' .......... ~,... ... 

-=-=--1'0---.. ..,...,_,,..~ 

V3-2 
V3-3 

MIGNWAY CATIOO•uu 

CA.....,,._. . ........ .... ._,_ 
~--H 

CA,......~·••~~--­.-,., ....... ...._, 
CA,...., ...... lk..owt• ... a-­_,._, 

\... __________ ___,,, 

1. Category One, a freeway with access permitted at determined interchanges. 

2. Category Two, a divided parkway or expressway with well-spaced intersections 
and usually frontage roads where necessary to limit direct access. 

3. Category Three, a medium-to-high speed primary or other major arterial 
and includes most major two-lane and multi-lane roadways in rural and urban 
areas. 

4. Category Four, a slower speed arterial or secondary highway in a developed 
area where the amount of existing adjacent development, existing cross streets 
and driveways would make it very difficult to impose the higher standards of 
Category Three. 

5. Category Five, major and minor collector streets and others not suitable 
for the higher control categories . 

21 



SESSION NO. _3 ______ _ TITLE 
TOPIC NO. 7 and & 

• Access permit applications 

• Discuss the need to have clearly defined 
procedures for public to make applica­
tion to gain access to road~~Y 

• Coordination between State ·and 
locality 

• Discuss the need for having standard 
provisions to grant variances ·where 
unusual hardships or conditions exist. 

22 

ELEMENTS OF COMPREHENSIVE 

PROGRAM 

LEGISLATION • 

·Y3-2 
Y3-4 

• AUTMOlaTT AND ~I POii ,_..,.. • 
ISTMU8MQJff ., : : 

• ::nTIOIICWADMllf..,.._ 

• CA-U.ftOll CW N-\'9 

• -~- l'OII A""-'CATIOII -.-C:C.N TO ,ec;NwAYS . ~ --

Y3-2 

LEGISLATION • 

• AUTMOIIITT ANO ,URl'OH l'OR l'tlOOIIAII 
ISTHUIHMllff 

e DEIIONATIOlf CW AOMllftlSTUtlllCI 
M/TkOlllff 

e CATU,OOWZAnolf o, HIOHWAl'S 

• -~• '°" A~noa,.. 
ACC~N TO ,ec;HWA I'S ·---

• 

•• 

• 
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SESSION NO. _3 _______ _ TITLE 
TOPIC NO. 9 and 10 

TECHNICAL · 

• Second major element in comprehensive 
program 

• Criteria and guidelines mus~ pe estab­
lished to control number, location, 
and design of access points on ·a road­
way 

• Guidelines must be applicable to existing 
conditions 

• Written guidelines provide: 

- uniformity and consistency 
- public awareness 

ENFORCEMENT 

• Third major element 

• Police Power - implementation of 
appropriate legislation and en­
forcement regulations in the public's 
interest without interfering with 
private property rights, e.g., estab-

ELEMENTSOFCOMPREHEN~VE 

PROGRAM 

V3-.5 

TECHNICAL 

e DESIGN GUIDELINES AND TECHNIQUES 

V3-6 

ENFORCEMENT 

• POLICE POWERS 

e EMINENT DOt.lAIN 

lishing driveway permit procedures 
and implementation of traffic regulations (signalization, barrier construction) 

• Eminent domain - taking of private property with compensation when determined 
necessary for some public purpose e.g., taking private land for construction 
of a highway. 

Eminent domain not desirable 
May result in large_ compensational damages 
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SESSION NO. __ 3 _________ _ TITLE 
TOPIC NO. 11 and 12 

COORDINATION AMONG AGENCIES 

• Fourth major element of comprehensive 
program 

• Introduction: There are numerous 
agencies within a jurisdiction and 
among jurisdictions, which require 
coordination to achieve proper 
results. 

ZONING 

• Discussion of various access control 
procedures which are often included 
in zoning ordinances, i.e., 

setbacks 
sight distances 
barriers around parking areas 
require maneuvering off public R/W 
control adverse intensive use 

ELEMENTS OF COMPREHENSIVE 

PROGRAM 

COOR0INATION • V3-7 
AMONG AGENCIES 

• ZONING 

e ~ING l"EIIMITI 

• OCCW.u,cy ,._,.. 

e --AT ... IIMITW 

• ITIIUT Df:&,Q" .UOD COHIT11UCnoo, 

\... ___________ ..,, 

V3-& 

ZONING REGULATIONS 

e HTAIUIH ICf'·SACQ 

e '1110VIOt: f'OII ADIOUATI StGHT DtSTANCt: 

e IIEOUIIIE aAIIIUEIIS ~ l'IUUU"Q 
AIILU 

• IIEOUIIIEAU.IIIIJtt\l't£Al"'°on-ucrvw 

e CO .. TIIOL ADVEIIR INT'E"SIW UM 

• 

•• 

• 



• 

• • 
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SESSION NO. _..._ ______ _ 
TOPIC NO. 13 and 14 

TITLE _...;E=L=E=M.;.;;E=N..;..;T;..;;:S;_,;O;;.;F~C;.;;::O;..:.;M.;.;;P...:.R.:.::E::.:..H.:.::E::.:..N.;.::S~IV:..:E=----­
PR OGRAM 

• Subdivision Approval 

Discuss those elements of access control 
which are often found in subdivision 
ordinances: 

Building setbacks 
Street connections to ma-in road 
Preservation of street system 
capacity 
Assure adequate frontage 

• Site Plan Review 

Site plan review gives jurisdic-
tion opportunity to regulate access 
point location and design 

Reduce or eliminate adverse impact 
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Y3-9 
SUBDIVISION APPROVAL 

e BUILDING SET·BACXS 

e MINIMIZE CONNECTIONS TO MAIN ROAD 

e ASSURE STREET SYSTEM CAPACITY 

e ASSURE ADEQUATE FRONTAGE 

COORDINATION 
AMONG AGENCIES 

e ZONING 

•-DIYISIOOiA-. 

•IITWl'I.ANUV>CW 

• 9UfU>INO l'l!~IINT'S 

e OCCUPANCY 1'1!_,.. 

e DltrWWU l'l!~MITW 

Y3-7 

• STIIIIT ~SIGN .... D COHITIOUCTlOIO 



( SESSION NO. __.__,.__ ___ _ TITLE 
TOPIC NO. 15 and 16 

• 

• 

Building Permits 

Prior to issuance of building permits 
many jurisdictions require r_eview by· 
traffic officials to minimize adverse 
access impact on traffic 

Occupancy Permits 

This provides jurisdiction with 
opportunity to review implications 
of change in occupancy. More intensive 
use often results in access problems 
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EI fMENTS Of COMPREHENSIVE 
PROGRAM 

COORDINATION 
AMONG AGENCIES 

• ZONING 

·-'11--­

•arn"-ANMVICW 

eMMDtNO"IIWTI 

e OC:CU,,t.Nc;T "-

• _,..AT "-IO,n 

V3-7 

• STllHT on,o" ""o oooc•~ 

COORDINATION 
AMONG AGENCIES 

eZONING 

• occuP~ "-

• -\TWAT "'"°,n 

V3-7 

e STllHT Ol!SHIN .,,D OOOCl-.-.:noN 

• 

•• 

• 
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•• 

• 

SESSION NO. ___ 3...;.·----

TOPIC NO. 17 and 18 

• Driveway Permits 

Most widely used process for 
controlling access 

TITLE 

Permit granted only after 
jurisdiction reviews location and 
plans 

Assures compliance with regula­
tions 

ELEMENTSOFCOMPREHEN~VE 

PROGRAM 

• V3-10 

--·-·-

- Problem is that it is often applied inconsistently 

• Street Design and Construction 

- Roadways are often rede·signed or 
upgraded and reconstructed with 
no improvement in access manage­
ment 

/ 
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COO ROI NATION 
AMONG AGENCIES 

e ZOO<INQ 

•~NGN­

•OCCUNJOCTN-,S . _.. ..... ,. .. ,,.. 

V3-7 

• STNIT D«SIQN .U,0 CONITIIUCTION 



LESSON PLAN 

SESSION ~4~------- DURATION -=6Q..._ __ _ MINS. 

SESSION TITLE _...1F.;..X::i..Jl~S..1.IT.1.1.N:i1.JiG ... P;..i;:iR..i.0.1.1,G...iR .... A~M ... S..__ ________ _ 

INSTRUCTIONAL OBJECTIVES 

1. Acquaint student with efforts and programs in other jurisdictions 
to manage acce~. 

2. Discuss pros and cons of existing programs as they apply to various 
situations 

INSTRUCTIONAL METHODS 
1. Lecture and Discussion 
z. Film 

INSTRUCTIONAL MATERIALS 

Slides --J.:~~1~w·~.e,_~ ________________ _ 

Vlewgraphi _E;;,;i;sg;.;.ht:..<;.;;.8,;._> ---------------

Others 16 mm colac film with sa11nd an Wisconsin Program 

SPECIAL INSTRUCTIONS 
1. Emphasize that other jurisdictions are enacting more comprehensive 

access management programs 
z. Emphasize inadequacies due to lack of comprehensiveness 

INSTRUCTIONAL ACHIEVEMENT 
1. Awareness that Access Management is a viable concept being em­

braced by a growing number of jurisdictions. 
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SESSION NO. -----
TOPIC NO. ----i....:a .... ou..d .._, __ _ 

INTRODUCTION 

• Range of Current Practices 

No standards 
- Comprehensive standards 

• Most jurisdictions fall between · • 

• Existing Programs (examples) 

- Wisconsin 
Pennsylvania 
Colorado 

TITLE 

• Most jurisdictions use only driveway 
permits and site plan review. These 
are often based on single set.of 
standards, however, and not on 
standards adapted to conditions 
(physical and traffic) 

• Oregon - predetermines access points 

• Broward Co., Fla. -- no access ease­
ment 

EXISTING PROGRAMS 

¥4-1 

Existing Programs 

• Range of Current Practices 

• Examples of Existing 
Programs 
- Wisconsin 
- Pennsylvania 
- Colorado 

¥4-1 

Existing Programs 

• Range of Current Practices 

• Examples of Existing 
Programs 
- Wisconsin 
- Pennsylvania 
- Colorado 

'--------------

• Many jurisdictions use zoning, subdivision regulation, or driveway permits but 
have little coordination with traffic management or among agencies . 
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( SESSION NO. _4____.... ___ _ TITLE 
TOPIC NO. 3 and. 4 

EXISTING PROGRAM - WISCONSIN 

• Development of access type, spacing 
criteria, and highway design 
standards related to route function, 
level of service, and traffic volume. 

EXISTING PROGRAM - WISCONSIN 

• Relationship between facility- function 
and highway type thus allowing 
standards to be developed commensu­
rate with purpose. 

30 

EXISTING PROGRAMS 

HIGHWAYS II: 
V4-2 

THE PL.AN 

" . . . THE DEVELOPMENT OF ACCESS TYPE AND 
SPACING CRITER1A AND HIGHWAY DESIGN 
STANDARDS RELATED TO ROUTE FUNCTION, 
LEVEL OF SERVICE, AND TRAFFIC VOLUME •••• " 

V4-3 

H\.AnQNINI~ 0, , u HCT'tOtU,L 
HIGHWATCU.111,iCAnC>fll 

ITSTIMI A.NO ,AC1un TY'Na 

WISCONSIN 

• 

•• 

• 



•• 

• 

SESSION NO. TITLE 
TOPIC NO. 5 aod 6 

• Guidelines for access criteria were 
developed which related to these func­
tional characteristics as w~ll as 
t raffic volumes 

• Film later will explain more on Wisconsin 
program 

EXISTING PROGRAM - PENNSYLVANIA 

• State has developed comprehensive 
program 

• State must approve all access onto 
State highways 

• Provides for local review prior to 
State review if localities desire 

• Location and design requirements based 
on volume and type of traffic and type 
and character of roadway 
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EXISTING PROGRAMS 

V4-4 

11 1,1, 11 II I "' ill! ill lib II ll 
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-- ·· - ·- ··· · ------- ·· 



SESSION NO. _4.;.....;. ____ _ TITLE 
TOPIC NO. Z and 8 

• Driveway Categories 

• Driveways are categorized by volumes 
of traffic expected to serve 

- minimum use: Less than 25. ADT 
- low volume: 25 to 750 ADT 
- mec'.ium volume: 750 to 1,500 ADT 

high volume: greater than 1,500 ADT 

• Example of design criteria established 
based on type and speed of traffic and 
volume of traffic 
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EXISTING PROGRAMS 

V4-6 

..... ~ ........ 
Oltl'Yn'A'f CA ft~ 

· •--...... ... 
.... ftllWt.--.. .. .~ ...... ,. .................. 

............ .....,._ .. 
_,.. , .. .....o.a ..... -­._.........,._,. ..... "'.~,---~---· .-.n••----.,_.,. 

V4-7 

Dealgn Crthrt• l!umple l'rom 
Pen,..,....nla Department of Tranapo1111tlon 

-----ICM li9MC rw::t4"VC 

• 

•• 

• 
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SESSION NO. _4 ________ _ TITLE 
TOPIC NO. ___ 9 __ a __ nd ___ l o ___ _ 

EXISTING PROGRAM -COLORADO 

• Developed statewide comprehensive 
program 

• Adopted September 1981; Appendix B 
of text • 

• Coordination and involvement of all 
.jurisdictions 

• Categorization of all roadways and 
standards applicable to each category 

• Demonstration project ,underway in 
Colorado now 

WISCONSIN 

• Film explaining importance and 
application of access management 
in Wisconsin 
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EXISiING PROGRAMS 

·vti--8 

Title Page, 

Colorado Access Code 

16 mm film prepared by Wisconsin 
State Highway Commission 



( 
I LESSON PLAN 

SESSION _5 _______ _ DURATION _G_o ___ _ MINS. 

SESSION TITLE RETROFIT PROGRAM 

INSTRUCTIONAL OBJECTIVES 

1. Illustrate differ~nces between applying access management to new 
construction and _applying it to existing arterials (Retrofit) 

2. Awareness of need for different approach in Retrofit 

INSTRUCTIONAL METHODS 
1. Lecture and Discussion 

INSTRUCTIONAL MATERIALS 

Slides _ ... N.:l,l,nl,j,l,,n,.w.,P.._ ________________ _ 

Viewgraphi _T_w_e_lv_e_(_l 2....:) ______________ _ 

Others ___________________ _ 

SPECIAL INSTRUCTIONS 
1. Continually emphasize public relations. in Retrofit as well as political 

implications 

INSTRUCTIONAL ACHIEVEMENT 
1. Awareness of Access Management as alternative to major recon­

struction 
2. Necessity of sensitivity to public 
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SESSION NO. __ s ___ . ___ _ TITLE 
TOPIC NO. 1 and 2 

INTRODUCTION 

• Difference between new construction 
and existing arterial 

• Alternative to costly widening or . 
reconstruction to maintain or increase 
LOS 

• Social and political pressures 

• Legal problems 

e Individual disbenefit versus public benefit 

TECHNIQUES 

• Techniques applicable to retrofitting 
faJJ primarily into four categories: 

- Driveways 
- Medians 
- Frontage roads 

MisceJJaneous 
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RETROFIT PROGRAM 

V5-l 

RETROFIT 

APP\.TING ~SS MANAGEMENT 
10 

DEVE~D ARTERIALS 

V5-2 

RETROFIT TECHNIQUES 

e DRIVF#AYS 

• IIEOCA.NS 

e FRONTAGE~ 

e MISCELLANEOUS 



SESSION NO. -~---­
TOPIC NO. __ 3,__an...,d._4"-----

DRIVEWAYS 

• Location 

• Width and turning radius 

• • Number and spacing 

MEDIANS 

• Types of medians 

- Flush 
- Raised 

- no turns 
-- left-turn bays 

- 2-way left turns 

TITLE 

• Discuss advanta&es/disadvantages of each 
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R EIR OEII PR OCR AM 

V5-3 

DRIVEWAYS 

e LOCATION 

e WIDTlf AND TURNING RADtUS 

e NU.~ AND SPACING 

Medians 

Flush Medians 

Raised Medians 

V5-4 

• Restrict Turns 
• Left Turn Bays 

2-Way Left Turns 

'"-------------_,,,, 

• 

• 
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SESSION NO. 5 - TITLE 
TOPIC NO. ----=5'-'a=n=d...;:;6 __ _ 

• Discuss effect of median openings 
on sales volume 

• Studies in three Texas cities 

• Impact on individual versus . 
impact on area business 

• Effect of medians on sales volume 

• Studies in three Texas cities · 

r 

r 
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RETROFIT PROGRAMS -----------

V5-5 
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SESSION NO. __ 5 ______ _ TITLE 
TOPIC NO. 7 and 8 

FRONT AGE ROADS 

• Primarily useful for new construction 
as opposed to existing situations 

• Need for R/W 

• Intersection problems 

• Pedestrian/Bike safety 

• One-way preferred 

/ 
I 

MISCELLANEOUS 

• Signalization of high-volume driveways 

• One-way operation 

• Channelization 

• Speed Control 

• Prohibition of movements 
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RETROFIT PROGRAMS 

V5-7 

FRONTAGE ROADS 

e NEED FOR AOOITIONAL R/W 

e INTERSECTION PROBLEMS 

e PEDESTRtAH/BIKE SAFETY 

e ONE·WAY VS. TW~WAY 

V5-8 

MISCELLANEOUS TECHNIQUES 

e SIQNAUZATION 0, ...ai.'IOUIMI 
eAIWWATS 

e INITALLATION 0# ONl•WAT 0"f:IIIA.'n0N 

e CHANNIUZAT'IOII 

e SNID ~ 

• ""0HISfflON 0, IIOWMUffS 

• 

• 
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SESSION NO. __ 5 ________ _ TITLE 
TOPIC NO. 9 and 10 

IMPLEMENTATION 

• Emphasize need for well-coordinated 
program involving the jurisdictional 
opera ting agencies and general public 

.• Documented Engineering Stu_dr 

- Define and quantify problems • 
Outline objectives 

- Develop alternative solutions 
Evaluate alternatives 

PUBLIC INVOLVEMENT 

• Stress need to understand all problems 
and benefits accruing to public as 
result of retrofit actions 
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RETROFIT PROGRAM 

·y5_9 

IMPLEMENTATION 

e COMl'll(HEIIIIIIW, LfJ.JUICaD 
"'0011.\11 

e DOCUll(IIITE0 u,c, .. EEIIIIIQ SNIH' 
• Dl~IN( AHD QCJIJcnl'"f ,,_LUIS 
• OUTIJNE O&IECTTWS 
• 0EVEL0~ Al. TEIUCA ffiE aownoors 
- lrVALUA TE Al. TEIUCA 11YU 

V5-10 

PUBLIC INVOLVEMENT 



( SESSION NO.-""-------- TITLE 
TOPIC NO. I I aod I 2 

COMMUNITY PARTICIPATION 
TECHNIQUES 

• Stress two-way communica~ion 

• Discuss each of the various·-"public 
participation techniques" shown on the 
viewgraph and when they are applicable 

REALITY OF POLITICS 

• Engineers and planners often feel they 
are above politics 

• Read-world situations require 
working within framework of politics 

• Keep politicians advised 

4-0 

RETROFIT PROGRAM 

---.Nff~ftCIII~-­..... ~" ... -~ ---

V5-12 

REALITY OF POUTICS 

• 
V5- ll 

• 
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LESSON PLAN 

SESSION _G _______ _ DURATION _,l..._3 __ 5 __ _ MINS. 

SESSION TITLE TECHNIQUES FOR ACCESS MANAGEMfr:i/I 

INSTRUCTIONAL OBJ_ECTIVES 
1. Illustrate use of access management techniques 

INSTRUCTIONAL METHODS 
l. Lecture and Discussion 
Z. 35 mm slide presentation 

INSTRUCTIONAL MATERIALS 

Slides Seventy Three (73) 35 mm 

Viewgrapht .....,;.N.:.:..:nn.:.:;e _________________ _ 

Others __________________ _ 

SPECIAL INSTRUCTIONS 
1. Encourage discussion from participants as to experience with various 

techniques or anticipated applicability 

INSTRUCTIONAL ACHIEVEMENT 
t. Awareness of various techniques available to traffic manager . 

41 



SESSION NO. ___ 6 ___ _ TITLE 
TOPIC NO. ___ l_an __ d_2 __ _ 

• Categories of access management 
techniques 

a. Limit number of conflict points 

b. Separate basic conflict' areas 

c. Limit deceleration requirements 

d. Remove turning vehicles from 
through lanes 

Category A 

Limit Conflict Points 

This category reduces the frequencey of 
basic or encroachment conflicts or reduces 
the area of conflicts along the highway 
by limiting certain vehicular movements. 
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TECHNIQUES FOR ACCESS MAt:lAGEME" 

Slide 41 

Access Management -
Technique Categories 

Slide 42 
Acceu Man■g■m•nt TechnlquN 

I A Umtt Conn1ct Point• I 
a 5-,.,. Conflict ,.,_ 

C. Limit 0-'eratlon R-.-..-nta 

0. Remove Turning Vehlctea From Through Lan" 

• • 

• 
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SESSION NO. _...;.6 ___ _ TITLE. 
TOPIC NO. __ -..3 ...,an....,d,._4..__ __ 

• A.I: Install median barrier with no 
direct left-tum access 

This technique reduces the basic conflict 
points from 9 to 2 at all driy~ways. More 
important, the barrier totally eliminates 
the more hazardous crossing ·conflict points 
at all driveways. 

Warrants 

TECHNIQUES FOR ACCESS MANAGE~ENT 

Slide 43 

Median Divider 

This technique is generally warranted on multilane arterial highways with speeds 
greater than 40 mph, ADT's greater than 10,000 vehicles per day, and levels of develop­
ment between 30-60 driveways per mile. Left-turning movements should equal or 
exceed 150 vph on a I-mile section during peak periods. Also, this technique is war­
ranted along highway sections where mid-block accident experience involving left­
turning vehicles is excessive. 

• A-2: Install raised median divider with 
left-turn deceleration lanes 

Warrants 

This technique is generally warranted on 
multilane highways with speeds of 30 to 
45 mph, ADT's greater than I0,000 vehi­
cles per day, and levels of development 
greater than 30 driveways per mile. Left­
turning movements should exceed 150 vph 
on a I -mile section during peak periods. 
In addition, this technique may be war­
ranted by a high-accident experience 
associated with mid-block, left-turning 
vehicles . 
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Slide 44 

Median Divider With Left-Turn Lane 



• SESSION NO. _..;;.6 ___ _ TITLE TECHNIQUES FOR ACCESS MANAGEMENT 

TOPIC NO. ----'-5 ""'a ou.i.d .... 6"'----

Slide 45 
• A-3: Install one-way operations on 

the highway 

Warrants One-Way Operation 

A nearby parallel highway is. n_eeded to 
carry the reverse-direction traffic. Com-
mercial driveways should number at least 
30 per mile, and turning maneuvers into 
these driveways should comprise 30 per-
cent or more of the total traffic over a I -
mile section during peak periods. Daily traffic 
volume should exceed 5,000 vehicles with posted 
speeds between 30 and 40 mph. Inadequate capacity 
could also warrant this technique. 

• A-4: Install traffic signal at high­
volume driveways 

Slide 46 

• Reduces right-angle collisions, vehicle- lnstallSlgnalatHigh-VolumeDriveway 
pedestrian conflicts, and can reduce 
opposing left-turn conflicts 

• Can be used to create gaps in traffic 

• Warrants must concur with Manual on 
Uniform Traffic Control Devices 

\......__ __________ _ 
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SESSION NO. _ ..... 6 ___ _ TITLE 
TO Pl C NO. __ _:7....:a:::..:.n.:.;:::d...:::8~--

• A-5: Channelize median openings to 
prevent left-turn ingress and/or 
egress maneuvers 

Warrants 

This technique is warranted on multilane 
divided highways with speeds bf 30-45 
mph, ADTs greater than 5,000 vpd, and 
levels of development greater than 30 
driveways per mile. In particular, it is 
warranted at driveways where safety 
problems are caused by a small number of 
left-tum maneuvers. The prohibited turns 
should not exceed 100 vpd. Also, this 
technique may be justified at sites that 
meet accident warrants. 

• A-6: Widen right through lane to limit 
right-tum encroachment onto the 
adjacent lane to the left 

TECHNIQUES FOR ACCESS MANAGEMENT 

Slide 47 

Channelize Median to Prevent 
Left-Turn Egress/Ingress 

Slide 48 

Prevent Left-Turn Ingress 

Slide 49 

Warrant Widen Route Through Lane 

A level of development of 20 drive-
ways is the major warranting condition. 
Traffic volume should exceed 5,000 vpd, 
and right-turn driveway entrance volume 
per mile should exceed 100 vehicles 
during the peak hour. Also, highway 
speeds should exceed 30 mph. This tech­
nique is also warranted where high acci­
dent rates indicate a right-tum encroach­
ment problem exists. 

45 



SESSION NO. _6_. ___ _ TITLE 
TOPIC NO. __ ...,9_..a .... od ........ l a..___ __ 

• A-7: Install channelizing islands to pre­
vent left-turn deceleration lane 
vehicles from returning to the 
through lanes 

Warrants 

This technique is warranted on divided 
highways with greater than 10,000 vpd ' 
and at driveways with greater than 50 
left-turn ingress vehicles during the peak 
hour. The site should be characterized by 
a history of encroachment conflicts due 
to left.-tum vehicles reentering the 
through lanes. 

• A-8: Install physical barrier to prevent 
unc ontrolled access along propert 
frontages 

TECHNIQUES FOR ACCESS MANAGEME-

Slide 50 

Channelizing Island for 
Left•Turn Lane 

Slide 51 

• • 

Warrants Physical Barrier to Prevent Access 

This technique is warranted on all high-
ways where open access exists and where 
the highway ADT exceeds 10,000 vpd. 

Where open access highways exist, this 
technique is warranted when the highway 
ADT exceeds 10,000 vpd and the level of 
development is greater than 45 driveways 
per mile. For consideration at single 
properties only, total driveway ADT 
should exceed 50 vpd. High accident 
rates involving the open access situation 
will also warrant this technique. • 
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SESSION NO. ___ 6 ___ _ TITLE 
TOPIC N 0. __ ___._l ....,t """a"""oct..._...12 __ _ 

• A-9: 

Warrants 

Install medial channelization to 
control the merge of left-turn 
egress vehicles 

This techn ique is warranted on· divided 
highways with greater than 10,000 vpd 
and at driveways with greater than 50 
left-turn egress vehicles during the peak 
hour. The site should be c~aracterized by 
a history of merge conflicts associated 
with left-tum egress vehicles. 

• A-10: Offset opposing driveways 

Warrants 

This technique can be implemented on all 
und ivided highways where the traffic 
volumes do not warrant 4-way traffic 
signals at driveway locations. Property 
frontage must also be sufficient to 
accommodate the 300-ft. driveway separa­
tion. Development near the driveway 
location should contain fewer than 4.5 
driveways per mile with highway speeds 
ranging between 30 and 4.5 mph. Drive­
way volume should exceed 1,000 vpd and 
highway ADT should be less than 10,000. 
Driveway-to-driveway maneuvers should 
total at least 150 per day or 30 during the 
peak hour. 
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TECHNIQUES FOR ACCESS MANAGEMENT 

Slide .52 

Median Channel to Control Merge of 
Left-Turn Egress 

' 

Slide .53 

Offset Opposing Driveways 



( 

( 

SESSION NO. _ 6 ______ _ TITLE TECHNIQUES FOR ACCESS MANAGEME. 
TOPIC NO. --~13::....;a:a:.:.n~d..::l..:.4 __ 

• A-11: Loe ate driveway opposite a three­
leg intersection or driveway and_ 
install traffic signals where war­
ranted 

Slide 54 

Driveway Opposite Thre&Legged 
Warrants Intersection 

This technique is warranted on all types 
of highways where sufficient frontage is 
available to locate a driveway opposite a 
three-leg intersection or driveway. If an 
existing driveway is being relocated, the 
separation distance before relocation 
should be less than 300 feet. Driveway­
to--driveway maneuvers should number 
either 30 during the peak hour or 150 per 
day for a s ignalized location. Cross:­
street volume should exceed 1,000 vpd, 
and highway ADT should be greater than 
10,000. 

A- 12: Install two one-way driveways in 
lieu of one two- way driveway 

A-13: Install two two-way driveways 
with limited turns in lieu of one 
standard two-way driveway 

A-14: Install two one-way driveways in 
lieu of two two- way driveways 

A- 15: Install two two-way driveways 
with limited turns in lieu of two 
standard two-way driveways 

Slide 55 

Two On&Way Driveways 

These techniques are very similar and are designed to reduce conflicts. 
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SESSION NO. _...;.6 ___ _ TITLE 
TOPIC NO. __ _..;;.;15;_;,. . .;;,;an.;.;d~l_6 __ 

• A-16: Install driveway channelizing 
island to prevent left-turn 
maneuvers 

Warrants 

This technique is warranted on undivided 
highways with speeds of 30-4-5 ·mph, 
ADT's greater than 5,000 vpd, and drive­
way volumes of at least 1,000 vpd. The 
prohibited turns should number less than 
100 vpd. High left-turn accident rates 
will also warrant this technique. 

• A-17: Install driveway channelizing 
island to prevent driveway 
encroachment conflicts 

Warrants 

This technique is applicable·on all types 
of highways and for dr iveways with two­
way operations. A history of driveway 
head-on accidents between opposing vehi­
cles or between entering and parking 
vehicles would warrant this treatment. 
Highway traffic volume should exceed 
5,000 vpd with speeds ranging from 
25-45 mph. At least 500 vpd or 100 
vehicles during the peak hour should uti­
lize the driveway before constructing 
medial channelization . 
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TECHNIQUES FOR ACCESS MANAGEMENT 

Slide 56 

Driveway Channel to Prevent 
Lett-Turn Egress 

Slide 57 

Channel Island to Prevent 
Driveway Encroachment 
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SESSION NO. 6 TITLE 
TOPIC NO. ___ l 7_an ____ d_l_8 __ 

• A-18: Install channelizing island to 
prevent r ight-turn deceleration 
lane vehicles from returning to 
the through Janes . 

Warrants 

This technique is applicable to all high­
ways with greater:- than 10,000 vpd. At 
least 50 right-tum ingress vehicles should 
enter the driveway during the peak hour. 
The site should be characterized by a 
history of encroachment conflicts due to 
right-tum ingress vehicles reentering the 
through lanes. 

• A-19: Install channelizing island to 
c ontrol the merge area of 
r ight-tum vehicles 

Warrants 

This technique is warranted on all types 
of highways. Highway volumes should 
exceed 10,000 vpd, and highway speeds 
should be from 25 to 45 mph. Right-tum 
egress maneuvers should exceed 30 per 
hour. Total driveway volume should be 
less than JOO vph. This technique can also 
be applied at locations where accident 
histor ies ind icate that an egress merge 
problem exists. 
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Slide 58 

Channelizing Island for 
Right-Turn Lane 

Slide 59 

Control Right-Turn Egress 
Merge Area 
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SESSION NO. 6 TITLE 
TOPIC NO. ___ 1 __ 9_a_n_d _2_0 --

• A-20: Regulate the maximum width of 
driveways 

Warrants 

This technique is warranted on all high­
way types where excessively large drive­
way widths exist. Highway volumes 
should exceed 5,000 vpd, and highway 
speeds should be less than 45 mph. Drive­
way volumes should exceed 250 vpd. The 
technique is also warranted for general 
application along highways that experi­
ence high accident rates associated with 
undefined driveways. 

Category B 

Separate Conflict Areas 

This category is aimed at separating 
driveway distances along the highway 
and to increase decision reaction time 
for the through movement. 
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Slide 60 

Wide Driveway Showing Poor 
Regulation at Intersection 

Slide 61 

Front View of Driveway Entrance 

Slide 62 
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SESSION NO. ---6 ___ _ TITLE 
TOPIC NO. __ ___,..;z ... 1 ~e.n~.4 .... :2 .... ;z,__ 

• B-1: Regulate minimum spacing of 
driveways 

Warrants 

This access control technique is generally 
warranted for all types of arterials where 
conflict areas over lap and delays are 
excessive. Highways with volumes 
g-reater than 5,000 vpd and speed greater 
than 25 mph are candidates for considera­
tion. Also, the technique is warranted on 
arterials which have a level of develop­
ment ranging from 30-60 driveways per 
mile and frontage widths greater than 100 
feet. Minimum driveway volumes greater 
than 200 vph at peak periods are neces­
sary for warranting this technique. 

• B-2: Regulate minimum corner 
clearance 

Warrants 

This technique may be applied on all types 
of highways where corner lot driveways 
create conflict and delay problems to 
through and driveway traffic. Highway 
ADT and speed should exceed 5,000 vpd 
and 25 mph, respectively. Severe limita­
tions on corner frontage widths may 
render this technique impractical at loca­
tions with frontage widths less than 100 
feet. 
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Slide 63 

Closely Spaced Driveways 
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Bad Example· 

No Corner Clearance 

Slide 65 

Corner Clearance, Good Example 
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SESSION NO. _6 ______ _ TITLE 
TOPIC NO. 23 and 24 

• B-3: Regulate minimum property clear­
ance 

TECHNIQUES FOR ACCESS MANAGEMENT 

• Slide 66 

Warrants Property Clearance Not Provided at all 

. This technique may be applied ·on all high­
way types where insufficient property 
clearance contributes to conflicts and 
delays to the through and driveway traf­
fic. Highway ADT and speed should 
exceed 5,000 vpd and 25 mph. 

• B-4: 

Warrants 

Optimize driveway spacing in the 
permit authorization stage 

This technique is warranted for all types of 
highways. Its application is limited to 
the permit authorization stage. Highways 
with volumes and speeds greater than 
5,000 vpd and 25 mph, respectively, are 
prime candidates. Also, the technique is 
warranted on arterials which have an 
anticipated level of development range 
from 30-60 driveways per mile. Minimum 
anticipated driveway volumes of 1,000 
vpd are required . 

Driveways 

Slide 67 

Shows How To Optimize (Graphic) 
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SESSION NO. __.6 __ . ___ _ TITLE TECH.NIQUES FOR ACCESS MANAGEME. 

TOPIC NO. 25 and 26 

• B-5: Regulate maximum number of 
driveways per property frontage 

Slide 68 

Warrants Shopping Center 

The application of this access .control 
. measure is warranted on all existing 

arterial highways or as a standard for all 
new facilit ies. For implementation on 
existing highways, highway volumes -and 
speeds should e xceed 5,000 vpd and 30 
mph. Total access volumes to a property 
should exceed 500 vpd. 

• B-6: Consolidate access for adjacent 
properties 

Slide 69 

Warrants Shows Access Between 

This technique is warranted on all types 
of highways. Highway ADT should exceed 
10,000 vpd and highway speeds should be 
greater than 35 mph. Driveway pairs with 
more than 500 vehicles using each drive­
way per hour will be good candidates for 
this technique. 
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Two Properties 

Slide 70 

Property Adjacent to Previous Slide; 
With Signalized Exit 
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SESSION NO. TITLE 
TOPIC NO. __ 2_7_an_d_28 __ _ 

• B-7: Require highway damages for 
extra driveways 

Warrants 

Requiring highway damages for extra 
driveways must be applied in the planning 
stage. This technique is applicable to 
higher volume highways using specified 
standards for the number of driveways 
permitted for specific frontage widths. 

Not used very often. 

• B-8: Buy abutting properties 

• B-9: Deny access to small · frontage 

These access control measures are aimed 
at reducing the frequency of access points 
by purchasing small parcels that remain 
after a highway improvement, or denying 
access by purchasing rights . 
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Slide 71 

Compensational 
Damages 

Slide 72 

Residue Property Left 
From Ramp Construction . 



SESSION NO. ___ 6 __ . ___ _ TITLE 
TOPIC NO. 29 and 30 

• B-10: Consolidate exisitng access when­
ever separate parcels are assem­
bled under one purpose, plan, 
entity, or usage 

Warrants 

The objective of this technique •is to in­
crease average spacing of access points 
along the highway. The consolidation of 
driveways reduces the number of access 
points and thereby increases the spacing 
of driveways. 

• B 11: Designate the number of drive­
ways regardless of future sub­
division of that property 

TECHNIQUES FOR ACCESS MANAGEMEN. 

• Slide 73 

Several Properties Served 
By One Access 

Slide 74 

• • 

Warrants Undeveloped Property With Driveway 

This is a general regulatory policy, which 
designates the maximum number of drive­
ways permitted to each existing property 
before development. The implementation 
of this technique requires an advance 
planning policy with a formal planning 
document made readily available to abut­
ters. Such policy denies additional drive­
ways regardless of future subdivision of 
that property. 
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SESSION NO. __ 6 __ . ___ _ TITLE 
TOPIC NO. 31 and 32 

• B-12: Require access on collector 
street (when available) in lieu of 
.additional driveway on highway 

Warrants 

. This access control tech~ique ··is a imed at 
maintaining the average spacing ·of drive­
ways by locating additional driveways on 
collector streets instead of on the arterial 
highway when the existing driveways on a 
property are utilized to their capacity . 

Category C 

Limit Deceleration Requirements 

This category reduces severity of conflict 
by increasing driveway speed and decreas­
ing highway through speed. 
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Slide 75 

Access on Collector Street 
at Supermarket 

Slide 76 

Acceu Management TechnlquN 

A. Umll Conlllcl ....... 

a. 8-rat• Contlict "'-

jc. Limit Deceleration Requlramenta I 

Cl R■-Tumlng Vehlclea From Through 1.anM 



SESSION NO. ~------- TITLE 
TOPIC NO. __ 3_3_an_d_34 __ _ 

• C-1: Install traffic signals to slow 
highway speeds and meter traffic 
for larger gaps 

Warrants 

. This technique is applicable on all types 
of highways where, because of the lack of 
adequate gaps for driveway vehicles, 
speed different ials between through and 
turning vehicles are critical. Warrants in 
the Manual on Uniform Traffic Control 
Devices should be met. 

• C-2: Restrict parking on the roadway 
next to driveways to increase 
driveway turning speeds 

Warrants 

This technique is warranted at any drive­
way location where parked vehicles cause 
excessively slow turning speeds resulting 
in rear-end conflicts between r ight-turn­
ing and through vehicles. All highway and 
driveway ADT ranges, and all levels of 
development will benefit from this tech­
nique's application. 
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• Slide 77 

Traffic Signal Installation 
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Slide 78 

Cars Parked Up to Edge of Intersection 
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SESSION NO. _6 __ . ___ _ 

TOPIC NO. __ 3;...5....:an=d-=-36-=---

• C-3: Install visual cues of the 
driveway 

TITLE TECHNIQUES FOR ACCESS MANAGEMENT 

Slide 79 

Warrants Cars Parked So That Driveway Cannot 
Be Seen 

Since sight distance could be a inajor 
problem, any isolated driveways with 
intersection sight distances less than the 
minimum, as set up by AASHTO, would 
warrant this technique. A level of devel­
opment of less than 30 driveways per mile 
and daily highway volumes of greater than 
2,500 are needed. Highway speeds should 
exceed 35 mph . 

• C-4: Improve driveway sight distance 

• C-5: Regulate minimum sight 
distance 

Slide 80 

• C-6: Optimize sight distance in the 
permit authorization stage 

Parked Cars Blocking Sight Distance 
From Entrance/Exit 

Warrants 

All of these techniques deal with 
improving sight distance. Tech C.4 deals with 
retrofit situations whereas C.5 arid C.6 are 
implemented at the review and implementation 
stage . 
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SESSION NO. __... ______ _ TITLE 
TOPIC NO. 37 and 38 

• C-7: Increase the effective approach 
width of the driveway (horizontal 
geometrics) 

Warrant s 

This technique has general application to 
all dr iveways. It should always be a part 
of the design process for all planned or 
reconstructed driveways. Also, it should 
be considered as a general accident coun­
termeasure for medium-to-high volume 
existing driveways. 

• C-8: Improve the vertical geometri"cs 
of the driveway 

Warrants 

Application of this technique is desirable 
on all newly constructed or reconstructed 
driveways and on existing facilities where 
the driveway profile is adversely affec t­
ing traffic operations. Highway speeds 
should be at least 25 mph, and driveways 
should accommodate greater than 100 vpd. 
High accident experience could also war­
rant this method. 
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. Slide 8 1 

Wide Entrance/Exit From Retail Area 

Slide 82 

Graphic on Larger Curb Returns 

Slide 83 

Steep Entrance to Small Business 
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SESSION NO. __,._....;...._ ___ _ TITLE 
TOPIC NO. 39 and 40 

• C-9: Require driveway paving 

Warrant 

. This technique is warranted at all com­
mercial driveways where excessive inter­
ference to highway-driveway operations 
results from the absence of driveway pav­
ing. Highway speeds should exceed 
25 mph, and driveway volume should 
exceed 100 vpd. High accident rates due 
to unpaved driveways will also warrant 
this technique. 

• C-10: Regulate driveway construction 
(performance bond) and mainte­
nance 

Warrants 

This technique is warranted for all drive­
ways during the driveway permit process. 
This process is essential to minimize 
jurisdictional liability as well as costly 
maintenance. 
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Slide 84 

Driveway With No Paving 

Slide 85 

Driveway Constructed Out Into Street 

Slide 86 

Driveway With Reinforcing Steel For 
Crossing Ditch 
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SESSION NO. ___ 6 ___ . ___ _ TITLE 
TOPIC NO. 41 and 42 

• C-11: Install right-turn acceleration 
lane 

Warrants 

This technique is warranted on all high­
way types. Highway volumes should 
exceed 10,000 vpd, and speeds should be 
greater than 35 mph. The technique 
should be implemented only at driveways 
that have at least 75 right-turn egress 
movements during peak demand periods. 
Property frontages should exceed the 
recommended length of the acceleration 
lane. High accident rates involving right­
turn egress vehicles will also warrant this 
technique. 

• C-12: Install channelizing islands to 
prevent driveway vehicles from 
backing onto the highway 

Warrants 

This technique is warranted on all high­
ways where open access exists with ADT's 
greater than 10,000. Highway speeds 
should be less than 45 mph. Driveway 
volumes should exceed 200 vpd. High 
accident rates involving vehicles backing 
onto the highway will also warrant the 
technique. 
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• Slide 87 

Rlght•Turn Acceleration Lane 
At Shopping Center 

Slide 88 

Curbing Installed To Keep 
Vehicles From Backing Into Road 

Slide 89 

Poor Example of Previous Application 
Where Cars Can Hang Into Road 
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SESSION NO. -...,. ______ _ TITLE 
TOPIC NO. _ 43 and 44 

• C-13: Install channelizing islands to 
move ingress merge point la­
terally away from the highway 

Warrants 

This technique is warranted on·· all high­
way types. Highway volumes should 
exceed 10,000 vpd, and speeds should be less 
than 45 mph. Driveway volumes should 
exceed 1,000 vpd and at least 40 right-
turn ingress movements per hour should 
occur over peak-use periods. Sites that 
have a history of frequent ingress conflicts 
will warrant special consideration . 

• C-14: Move sidewalk-driveway crossing 
laterally away from highway 

Warrants 

This technique is applic able for all types 
of highways and at driveways where pe­
destrian crossings cause interference be­
tween highway and driveway vehicles. 
Highways with volumes and speeds great­
er than 5,000 vpd and 30 mph, respective­
ly, are applicable. Driveway volume 
should exceed 100 during the peak hour, and 
pedestrian c rossings should total two or more 
during the same hour. The site layout 
must also provide adequate distance for 
the sidewalk shift . 

TECHNIQUES FOR ACCESS MANAGEMENT 

Slide 90 

Right-Turn Channelization Island 

Slide 91 

Graphic Showing Sidewalk Moved 
Away From Intersection 
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SESSION NO. -...;.~---- TITLE 
TOPIC NO. __ ...;.4.:;...5 ___ _ 

Category D 

Remove Turning Vehicles From Through 
Lane 

This category reduces the severity and 
and frequency of vehicular conflicts 
by providing separate storage areas. 
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Slide 92 

Acee .. M•n•v•mant Tac:hnlqun 
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SESSION NO. -~---- TITLE 
TOPIC NO. __ 4_6 _____ _ 

• D-1: Install two-way left-turn lane 

• One of most useful techniques 
in developed areas 

• Avoids confrontation with businesses 
that raised median often pr~d~ces 

• Does not eliminate left turns but 
removes them from through lanes 

Warrants 

This technique is warranted on multilane 
highways that have closely-spaced drive­
ways with a uniform and medium density 
of left turns along the highway. Highway 
volumes and speeds should exceed l 0,000 
vpd and 30 mph. The level of develop­
ment should exceed 60 ,driveways per 
mile, with less than 10 high-volume drive­
ways. Left-turn driveway maneuvers per 
mile should total at least 20 percent of 
through volume during peak periods. High 
accident rates involving left-turn maneu­
vers will also warrant this technique. 
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Slide 93 

Two-Way Left•Turn Lane 

Slide 94 

End Treatment of Two-Way Left 

Slide 95 

End Treatment of Two-Way Left 



SESSION NO. TITLE 
TOPIC NO. __ 4_7_an ___ . _d_4_8 __ _ 

• D-2: Install continuous left-turn lane 

Warrants 

This technique is warranted on multilane 
highways that have occasionaf c ross streets 

• and closely spaced driveways with a uni­
form and medium density of left turns 
along the highway. Highway volume and 
speed should be greater than 10,000 vpd 
and 30 mph, respectively. At least 60 drive­
ways should be served by 1 mile of high-
way, and high-volume driveways should 
number less than 10. Left-turn maneu-
vers should total at least 20 percent 
of through vehicles during peak periods 
along 1 mile of highway. High accident 
rates involving left-turn movements will 
also warrant this technique. 

• D-3: Install alternating left-turn lane 

Warrants 

This technique is applicable on all types 
of highways where sufficient space is 
available for construction of medial turn 
lanes. Median widths greater than 11 feet 
are necessary. Multilane undivided high-
ways with an odd number of lanes will 
readily accommodate this technique by con-
verting the odd lane to an alternating 

• Slide 96 

Continuous Left-Turn Lane 

Slide 97 

Alternating Left-Turn Lanes on Arterial 

left-turn lane. Application is particularly appropriate where concentrations of driveways 
alternate from one side of the highway to the other. 

Highways volumes and speeds greater than 10,000 vpd and 35 mph, respectively, 
will warrant the technique. Left-turn movements should exceed at least 15 percent 
of the through traffic over 1 mile of highway during peak driveway demand periods. 
The level of development should be greater than 45 driveways per mile with spacing 
between major driveways or intersections greater than 1,000 feet. High accident 
rates due to left-turn crossing movements of adjacent driveways will also warrant 
the technique. 
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SESSION NO. _..;..6 .......... ___ _ TITLE 
TOPIC NO. 49 and 50 

• 0-4: Install isolated median and decel­
eration lane to shadow and store 
left-turning vehicles 

TECHNIQUES FOR ACCESS MANAGEMENT 

Slide 98 

Warrants Isolated Median on Arterial (Painted) 

. AH undivided highways are candidates for 
this technique. Typical locations· would 
have levels of development of less than 30 
driveways per mile. driveway volumes 
greater than 1,000 vpd, and highway vol­
umes greater than 10,000 vpd. Left-turn 
volume should exceed 100 vph during the 
peak period . 

• D-5: 

Warrants 

Install left-turn deceleration 
lane in lieu of right-angle cross­
over 

All multilane divided highways with me­
dian widths of 14 feet or greater are po­
tential locations for this application. A 
median opening must exist in order to 
provide for turning maneuvers. The de­
velopment near this location should in­
clude fewer than 45 driveways per mile 
with major driveways or intersections 
1/4-1/2 mile apart. Highway speeds 
should exceed 35 mph, and driveway ADT 
and highway ADT should be greater than 
1,000 and 10,000, respectively. Left turns 
should total 10 percent of the peak-period 
traffic volume. 
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Left•Turn Deceleration Lane 
at Shopping Center 



SESSION NO. ~------- TITLE 
TOPIC NO. 51 and 52 

• D-6: Install medial storage for left­
turn egress vehicles 

Warrants 

All multilane divided highjways ,with me-
. dian widths of at least 18 feet ar~ appli­
cable locations. A median opening has to 
exist in order to provide for the turning 
maneuvers. A development of less than 
45 driveways per mile near the location is 
necessary, and highway speeds should 
range from 30-45 mph. Highway volume 
should exceed 10,000 vpd, and left-turning 
egress volume should exceed 300 vpd. 
Frequency of left-turn accidents could 
also constitute a warrant for this im­
provement. 

• D-7: Increase storage capacity of 
existing left-turn deceleration 
lane 

• Increase length of existing lane, or 

• Provide dual left-turn lanes 

Warrants 

All multilane div ided highways with exist­
ing deceleration lanes and insufficient 
storage lengths are applicable locations. 
A level of development for the highway 
sec t ion should contain fewer than 45 
driveways per mile with major driveways 
or intersections 1 / 4-1/2 mile apart. Drive­
way ADT and highway ADT should exceed 
1,000 and 10,000, respectively. 
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Median Storag~ for Left-Turn Egress 
on Major Arterial 

Slide 101 

Cars Backed Up In To Through Lanes 
From Left-Turn Lane 
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SESSION NO. _.._~--- TITLE 
TOPIC NO. 52 and 53 

• D-8: Increase the turning speed of 
right-angle median crossovers by 
increasing the effective approach 
width 

Warrants 

The application of this technique is pos­
sible on multilane divided highways with 
median widths exceeding 4 feet. Level of 
development should exceed 15 driveways 
per mile, and traffic volume should ex­
ceed 5,000 vpd on the highway. 

• D-9: Install continuous right-turn 
lane 

• A continuous right-turn lane is essentially 
a combination of a right-turn acceleration 
and deceleration lane that is extended to 
accommodate several nearby driveways. 

Warrants 

This technique is warranted on all types 
of highways with volumes exceeding 
15,000 vpd, levels of development greater 
than 60 driveways per mile, and speeds 
above 30 mph. Right- turning vehicles per 
mile should exceed 20 percent of the 
directional highway ADT . 
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Median Tapered To Increase 
Turning Radius 

Slide 103 

Continuous Right-Turn Lane 
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SESSION NO. _...;...... ___ _ 
TOPIC NO. 54 and 55 

TITLE TECH·NiQUES FOR ACCESS MANAGEMENT. 

• D-10: Construct a local service road 

The frontage road, as an access control 
measure, reduces the frequency and se­
verity of conflicts along the highway by 
preventing direct left turns and removing 
~lower-turning vehicles from the · through 
lanes. This technique decreases ·delay on 
the highway for through vehicles as a re­
sult of the elimination of marginal stream 
friction. Some tradeoffs are realized by 
increasing the frequency of conflicts and 
delay by indirec t routing for some maneu­
vers. 

Warrants 

·Slide 104 

Local Service Road In Urban Area 

Frontage roads are warranted in the planning stage for primary divided arterials 
with speeds of 4-55 mph and an anticipated high level of development (greater than 
60 driveways/a mile). Usually traffic volumes exceeding 20,000 vpd are associated 
with this type of development. 

• D-11: Construct a bypass road 

Bypasses provide motorists with the op­
portunity to avoid heavily developed or 
congested areas without conflicting with 
local traffic. As a result, this technique 
reduces the frequency and severity of 
conflicts on both facilities by separating 
longer-distance and faster-moving through 
traffic (including trucks) from slower lo­
cal traffic. 

Technically, however, this is an 
expensive alternative and does not really qualify 
as a low-cost access management technique. 
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Construction of Bypass Road 
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SESSION NO._...;.._ ___ _ TITLE 
TOPIC NO. 56 and 57 

• D-12: Reroute through traffic 

In this technique, the separation of 
through traffic from local traffic is 
achieved by using other adjacent facil­
ities to reroute through traffic. 

Warrants 

Rerouting through traffic is warranted 
when the number of access points on arte­
rials exceeds 80 driveways per mile, and 
ADT is over 20,000 vpd. Also, this tech­
nique is warranted when other on-site 
techniques are infeasible. Frequent acci­
dents associated with driveway maneuvers 
could also constitute a warrant for appli­
cation of this technique. 

• D-13: Install supplementary one-way 
right-turn driveways to divided 
highway (noncapacity warrant) 

This technique is intended at high-volume 
driveways to eliminate conflicts on the 
driveway and secondary rear-end conflicts 
on the highway associated with right-turn 
maneuvers. 

Warrants 

This technique is warranted at high­
volume driveways on multilane highways 
that have volumes and speeds greater 
than 10,000 vpd and 30 mph. A minimum 
300-foot frontage width is desirable . 
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Slide 106 

Rerouting Through Traffic 

Slide 107 

Graphic Showing Additional 
" Right-Only'' Driveways 



SESSION NO. _6 ___ _ TITLE TECHNIQUES FOR ACCESS MANAGEMEN. 

TOPIC NO. __ 5_8 _an_d_5_9 __ _ 

• D-14: Install supplementary access on 
collector street when available 
(noncapacity warrant) 

• D-15: Install additional driveway when 
total driveway demand exceeds 
capacity 

These techniques provide an additional ac­
cess point for vehicles to use when enter­
ing or exiting a property. 

• D- 16: Install right-turn deceleration 
lane 

The deceleration lane will reduce the sever­
ity of rear-end conflicts on the highway by 
allowing right-turn vehicles to leave the 
through lanes at a high speed. 

Warrants 

. Slide 108 

•Shopping Center With Access 
On Collector Road 

Slide 

Right-Turn Deceleration Lane 

This technique is applicable on all high­
way types. Highway ADT's should exceed 
10,000 vpd, and highway speeds should be 
at !eat 35 mph. Driveway volume should exceed 1,000 vpd with at least 40 right­
turn ingress movements during peak periods. This technique should not be applied 
on frontages less than 150 feet in width, or where the deceleration lane will restrict 
access to upstream properties. High accident rates involving right-turn ingress vehicles 
will also warrant this technique. 
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SESSION NO. _.....6 __ . ___ _ TITLE 
TOPIC NO. 60 and 61 

• D-17: Install additional exit lane on 
driveway 

This technique involves construction of an 
additional driveway exit lane to better 
facilitate egress maneuvers. Right-turn 

. and left-turn egress maneuvers are made 
more efficiently because drivers are not 
delayed by egress vehicles wanting to turn 
in the opposite direction. 

Warrants 

TECHNIQI JES EOR ACCE55 MANAGEMENT 

Slide 110 

Additional Right Turn Exit Lane 
On Exit Road From Shopping Center 

This technique is applicable for all highway types and at driveway locations where 
egress maneuvers are hindered because separate turning lanes are not provided. 
Highway speeds should normally exceed 30 mph with highway volumes surpassing 
5,000 vpd. Existing driveway volumes should exceed 1,000 vpd (approximately 500 
egress vehicles). 

• D-18: Encourage connections between 
adjacent properties (even when 
each has highway access) 

This driveway operation technique is a im­
ed at removing turning vehicles or queues 
from the through lanes. The strategy for 
achieving this objective is to encourage 
adjacent property owners to permit prop­
erty-to-property movements away from 
the highway. 

Slide 111 

Available Access Between Adjoining 
Properties 

A prime example of this access control measure is the neighborhood shopping center, 
where several adjacent properties are served by one open parking lot areci. The 
patrons frequenting nearby establishments do not need to exit onto the highway 
and then enter the neighboring driveway . 
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SESSION NO. ___ 6 ______ _ TITLE 
TOPIC NO. 62 and 63 

• D-19: Require two-way driveway opera­
tion where internal circulation is 
not available 

This driveway design and operations tech­
nique is aimed at removing recirculating 

. driveway vehicles or queues from the 
through lanes. The strategy for- imple­
menting this technique is to require two­
way driveway operations in lieu of one­
way operations at locations where inter­
nal circulation is not available. This 
technique is intended to be implemented 
in the permit stage; however, it may be 
implemented at existing locations to alle­
viate specific problems. 

• D-20: Require adequate internal design 
and circulation plan • 

This is a general access control policy 
that may be utilized on existing facilities or 
in the drawing permit stage. 
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LESSON PLAN 

SESSION ____ 7 _____ _ DURATION __ 9o __ _ MINS. 

SESSION TITLE DESIGN GJ JIQEJ JNE5 

INSTRUCTIONAL OBJECTIVES 

1. Identify and discuss design practices that are applicable to control 
of access techniques. 

2. Establish desirable ranges for design elements 
3. Describe the geometric design requirements for control of access 

techniques. 

INSTRUCTIONAL METHODS 
1. Lecture/Discussion 

INSTRUCTIONAL MATERIALS 

Slides ___________________ _ 

Viewgraphi _T_w_e_n...:ty~(2_0_) ---------------

Others ___________________ _ 

SPECIAL INSTRUCTIONS 

1. Encourage participants to desct-ibe local practices at the state and 
local level 

?. Discuss the problems encountered in applying some of the more critical 
design elements 

INSTRUCTIONAL ACHIEVEMENT 
1. Awareness of purpose and effects of design standards. 
Z. Ability to identify problems and corresponding solutions related to 

the design of control of access techniques 
3. Understanding of how operational controls, geometric design require­

ments and site parameters all fit together in developing a complete 
ri,--'.--
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SESSION NO. _ 7 ____ _ TITLE 
TOPIC NO. --l .... R,.._d._2----

• The designer must account for a number 

DE SIGN GI UDfT INF 5 

Design 
Guidelines 

For 

V7-1 

of design elements which impact the safety 
and operation of the street system with 
which he is concerned. • • 

Control Of Access 

• This session will concentrate on a dis­
cussion of these design elements in which 
we will discuss general design guidelines. 

• Specific design criteria related to control of access techniques is covered in more 
detail in Appendix A. 

• In developing designs for control of access 
techniques, there are three basic factors 
that have to be considered: 

- Operational Controls 
- Geometric Design Requirements 

Site Parameters 

I - •.:..~-..CC:::::.. .u&Dc:atrUM 
_,.,.~-~ _,,~ ... ,_ ..... 
-■ .. -=---'­.... ..._.W"-t._.,.. .. __,. ~._,,.._.,.,. __ 

.... 
l LUDITO J 

t -~n:=---~ ~-........... __ ,_...,......,. _ ....... ~ ....... _...,. ---. 
l.....:. ...... ~..,J 

-·· .... -...._. __ _ _,....__.._._ . ...,_ -----..,...,. ........ __,.,... -·--·------~----------
• These factors are all interrelated and decisions relating to one will have a 

corresponding impact on the others. 

• Each of these will be discussed as separate elements in the design process. 
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SESSION NO. _ 7 ____ _ TITLE 
TOPIC NO. ____ 3 __ an __ . d __ 4-__ _ 

• The physical characteristics of vehicles 
greatly influence the design of access 
management techniques •. 

• There are basically four (4-) categories 
of vehicles that are commonly used for 
design purposes. (Viewgraph 7-3). 

DESIGN GUIDELINES 

V7-3 

- -. _ .. ·---~ 
·----- -
==--_,..,..., ---

. 
. . . 

::-..-: : -
~ 
W--\.i 
:; -..-;; 

• The turning paths of these design vehicles will determine what geometrics are 
required for a particular design (Viewgraph 7-4-). 

• The WB-50 design vehicle is generally most critical for design purposes . 

• Geometric design deals with the visible 
dimensions of a roadway, and involves those 
elements which have a direct bearing on 
driver behavior and traffic performance. 

• The major elements influencing control of 
access designs are lane widths, medians, 
auxiliary lanes and channelization . 
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SESSION NO. _ 7...;.._ ___ _ TITLE 
TOPIC NO. ______ 5 ___ _ 

• The safety and comfort of a driver is 
highway dependent on the widths of 
lanes used. 

• Lane width most commonly used on urban 
arterials is 12 feet, especially on roadways 
with operating speeds greater thafl l/.0 mph. 

DESIGN GUIDELINES 

Lane Wldthe 

• 12' Ian-. 40 mph or greater 

• 11' lanes, 40 mph or leu 

• 1 O' lanee, turning lane, 10 • 15 mph 

' V7-6 

• On roadways having operating speeds less than l/.0 mph, rec4~ced lane widths are 
commonly used but generally in the l 0-11 foot range. 

• On turning roadways when the speeds are in the 10-15 mph range, it is common 
to find a 10-foot lane. 

78 

• 

• • 

• 



• SESSION NO. _7 ____ _ 
TOPIC NO. ______ 6 _____ _ 

TITLE DESIGN GI UDEJ TNES 

MEDIAN TYPES AND CROSS SECTIONS V7-7 

lllil JI :-U-1-+l J:t;:L 
JI:~ ~ ~ 

• Purpose of medians: -,....:::; n:~:r 
~ 7, 11'),j ·~ -~·-~ ..,_ 

a . Prevent illegal/unwanted crossovers 

~ 
. . 

b. Prohibit or channelize left turns 

c. Pedestrian refuge 

d. Shield cars 

e. Landscaping 

f . Safety 

• Two factors to consider: 

a . Width 

- Narrow ( 4--8 feet) 
- Medians with turn bays {12-20 feet) 

b. Type of separation 

- Physical (raised medians) 
- Painted areas 

• Characteristics of raised medians: 

Advantages Disadvantages 

a . Pedestrian refuge a. Cost 
b. Traffic control devices b. Flexibility 
c . Curb inlets c. Maintenance 
d. Safety 

• Advantages and disadvantages of painted median just about opposite from raised 
median . 

• 
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SESSION NO. _7........._ ___ _ TITLE 
TOPIC NO. 7 and 2 

NARROW BARRIER MEDIAN 

• Useful for reducing vehicle crossovers 
and for eliminating left turns and 
related accidents. 

• Tends to concentrate left-turns· and 
create U-turns at intersections. 

• Typically 4-8 feet in width. 

MEDIANS WITH TURN BAYS 

• Used with both raised and painted 
median. 

• With raised median, some degree 
of shadowing is provided and the 
unwanted midblock moves are 
eliminated. Also, the left-turn 
traffic is separated from the through 

DESIGN GUIDELINES 

MEDIAN TYPES AND CROSS SECTIONS V7-7 

MEDIAN TYPES AND CROSS SECTIONS V7-7 

traffic. However, this type not easily adaptable to changing access needs. 

• With painted median, the advantages are the same as raised but not as restric­
tive. This type offers more flexibility and also requires less width in most appli­
cations. A problem sometimes exists, however, in wet night usage when visibility 
is poor. 
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SESSION NO. _ 7 _______ _ 

TOPIC NO. 9 and 10 

WIDE MEDIANS 

• Typically 24-30 feet in width with 
physical barrier. 

TITLE 

• Provides good shadowing for crossing 
• . vehicles and offers good usage. for 

double left-turn lane and 
other uses in the future. 

DESIGN GI IJDEJ INES 

MEDIAN TYPES AND CROSS SECTIONS V7 -7 

• Does require large Right-of-Way and not very flexible in responding to changing 
access needs. 

• Very adaptable to use of U-turn lanes between intersections. 

• Can create visibility problem for left-turn vehicles if care not taken . 

• Depends on the width of the median .. 

• For 4-foot sections, nose is generally 
semicircular. 

• For wider medians, a bullet-nose design 
is preferred to conform better with the 
paths of the turning vehicle . 
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SESSION NO. _·_7 ____ _ TITLE 
TOPIC NO. 11 and 12 

• To accommodate vehicles making U-turns, 
the width of median becomes• key design 
element. 

• The type of maneuver required will vary 
with the length of design vehicle as well 
as the turning radii of the vehicle. 

DESIGN GUIDELINES 

Minimum Designs For 
~Turns 

··--•---- .. ------
.,. - - - -

V7-9 

• A WB-50 t ypically requires about a 58-foot median fo r ease and comfort whereas 
a passenger vehicle requires only 20 feet. 

• In most designs, the length of the 
median opening should be as great as 
the width of the crossroad but in no 
case less than ltO feet. 

• This width will vary with the design 
vehicle and with the width of the medians. 

Minimum Median Openings 

~,---r mm----: = = : :: = 
i ~ i . 

• Values commonly used a re shown in the tables of this slide. 
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SESSION NO. _7 --'------ TITLE DE5IGN GJ UDELINES 
TOPIC NO. __ 13 ______ _ 

V7-ll 

TURN LANES 
STORAGE LANI! 

L•(~ 
( ... 

• Turn lanes are comprised of two ele­
ments-deceleration area-storage 
area. 

L•--1.UTTUIIN ST'0MG8 

lt•CONffAaff, Cl&M&MU.Y A 'tUWJa 0#1 I.O ■ -
\f•L&rfl'UIIN-.-. CMUUIOCI DCUO. - MOiia 

.. c,Q,aNIIHOUll,DCIMGliNAKMOUa 

• The primary advantages to utilizing 
exclusive turn lanes are: 

a. Turns are typically made at slow 

-Ue LIS QIIEATIEII THAli )tR 
COMSIOallDUALU!l'Tl\lllli 

speed, and if such vehicles are remqved from through traffic, capacity 
can be increased. 

b. Safety is improved. 

c . In areas where pedestrian volumes are heavy, both capacity and safety are even 
more enhanced by turn lanes . 

• General design rules for left-turn lanes include: 

a. A raised median should be a minimum of four feet wide in order to provide pedes­
trian refuge. 

b. The clear length of the median break is dictated by the width of the cross street 
and the turning paths of the design vehicles. 

c. The width of a turn lane can be less than that recommended for a through lane. 
Typical design utilizes 9 to 11 feet. 

d The ends of median islands should be designed with a bullet nose and should be 
especially treated to ensure high visibility. 

• A critical design element is the left:turn storage length. 

a . A minimum length usually is defined between 100 to 150 feet. 

b. As a general rule, the following equation can be used: 

L = K(v)2·5 
N 

Where L equals storage length, V equals turning volume during the hour, and 
N equals number of signal cycles per hour . 

c . When double left-turn lanes are used, the storage length should equal (0.6)L. 
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SESSION NO. '7 
TOPIC NO. _ _,;;.;,14-________ _ 

TAPER DESIGNS 

• There are two differing philosophies 
on taper designs for turn lanes: 

a . Longer tapers should be used be­
cause they provide better decel­
eration and visibility. 

b. Shorter tapers are preferred 

TITLE 

bec ause they prevent entrapment and 
increase the length available 
for storage area. 

DESICN GUIDELINES 

TANR ,oR RIQKT TURN LANI 
N()M,IA&,. - 10::1 
...... ..--a:1 

TAPH 
~ - -1 ~--, 
HOIU'UD-<1Gt1 

TANJI 1'011 Ul'T TURN LANI ........_.._,:, 
~ - ••1 
MOM U'UD - _.., 

TAl'ER 'OR RIOIUCTINQ I.ANH 
.....,...UM_ 1Clt1 
~-JS:1 
NGtfU'(.11)--, 

• Generally a minimum 60' taper is described for left- turn lanes in urban areas. 
For typical urban arterials, a taper of 90' is adequate and preferred. 

• Adding lanes can occur fairly quickly with a 1:10 taper being adequate . 

V7-12 

• Dropping lanes should always occur on the far side of the intersection with a tangent 
area of approximately 150' prior to the lane drop taper. Tapers of 1:30 to 1:4-0 
are adequate. 

• For redirecting lanes, tapers of l :25 or 1 :30 are adequate for lower speeds (less 
than 4-0 mph) but 1 :4-0 tapers should be used for higher speeds. 
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SESSION NO. _7 ______ _ 

TOPIC NO. _ __,_1 .._s ..... aod~,l,.l,I 6i....---

PURPOSES OF CHANNELIZATION 

• The primary objectives of utilizing 
channelization include: 

a. Improve safety 

b. Increase capacity 

c. Enhance driver comfort 

TITLE DESIGN GUIDELINES 

CM.tJl'NIUZATIOIII 

·---&T.,.. 
•----.\"-iM. ......... . -.. ...... _____, 
. ,. ... ~......,.....,... 
. ........ ~ ... ,...._ --­.................... _ 
,..". 

. ...... ,,.WIICl,I,__ -

V7-13 

• There are many reasons for utilizing channelization (Show ser ies of viewgraphs 
representing individual reasons for channelization use.) 

a. Separate conflicts 

b. Provide guidance 

c. Prohibit or favor certain movements 

d. Protect pedestrian movements 

e. Provide safe area for street appurte~ances 

CHANNELIZATION DESIGN RULES 

• The type of intersection control will have 
a large impact on the design rules. 

• However, the following generaJ rules of 
design should be followed: 

a. Small islands (less than 7 5 sq. ft.) 
should be avoided. 

C'N.UfN.ULI.T10N 

•--MA,._ 

.,., .. ......,...., ...... ___ ,_,,_ .......... -
• ..._ ........ --a .... --

V7-13 

b. Do not overly restrict movements. Serious restriction will reduce capacity, 
increase safety hazards, and negatively impact driver comfort. 

c. Always drop lanes on the far side of an intersection. 

d. Force vehicles using an exclusive Jane to make a definite move into that Jane. 

e. Insure good visibility of islands, both during the day and at night. 

f . Do not attempt to solve serious difficulties by developing a complex system 
of channelization. It may be better to restrict certain movements rather than 
to confuse the motorist. 
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SESSION NO. _7 ____ _ TITLE 
TOPIC NO. 17 and 18 

COMMON CHANNELIZATION DESIGN 
ERRORS 

• The following are errors commonly 
found in channelization design: 

a. Too many islands. 

b. Islands are too smalJ. 

c. The design fails to eliminate conflicts. 

d. Poor approach design and visibility. 

e. The inability to accommodate large vehicles. 

DESIGN GUIDELINES 

CKAWNlhJZA110N 

·---· ... ......... ffllML ......... 

♦-.... -~ .,.,,....., ...,,,._.. 
....... "._,_. __ _ -........ _. .... _ ....... . ............. .,. ... ,_ .._. .. .. ...................... -

V7-13 

f. Inattention to future needs for traffic control, such as traffic signals. 

g. Inattention to local access requirements. 

h. Landscaping and maintenance requirements are often difficult and costly. 

• It is important to maintain future flexibility to any channelization design. 

• The speed at which vehicles can negotiate 
turning movements at driveways is 
governed by several design factors: 

driveway width 
approach angle 
lateral effect 

- etc. 

V7-14 

DIIIIWW.AT DC.litON nanN'l'I 

~ ................ ....,. 
r •a.-,-,,_........,"· 
··=·........,. ...... 
•-~,._.,~ ........ n. 

• Explain the various components with this viewgraph (7-14). 

• Viewgraph 7-15 gives some parameters for one scenario. 
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SESSION NO. _7 _______ _ 

TOPIC NO. 19 and 20 

• The vertical grade on driveways is 
often critical to safe and efficient 
operation. 

TITLE 

• Viewgraph VII.16 illustrates rec·ommended 
ranges for design purposes. Site para­
meters are often an issue in attempting 
to achieve these ranges. 

• Frontage roads are sometimes used in 
urban areas to control access. 

• Advantages are that they provide com­
plete control of access to the arterial 
and eliminate the midblock side friction 
that typica!Jy occurs due to parking, 
ped~strians, etc. 

• The major disadvantages are: 

a. Large ROW required 

b. Confusing at entrance and exit points 

\.. 

DESIGN G! JIQELINES 

ftlfflCAL 010MnalC8 
l'OA CHUVKWAft 

------_...._ ............... . 
C-.ftlMII-... 

V7-16 

V7-17"' 

Frontage Roads 

c. Create operational problems at intersections, especially if signals are used. 
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SESSION NO. _7 ____ _ TITLE DESIGN GUIDELINES 
TOPIC NO. 21 and 22 

• Number of conflicts at intersections 
severely restrict smooth flow. • 

.• A separation of at least 150 feet 
between the frontage road and ·the main 
lanes is highly desirable. 

r 

• Forcing righ:t cums at each cross street reduces 
total number of conflicts. 

FRONTAGE ROAD 
DESIGN CONSIDERATIONS 

• •-TION AT UIT'EIIUCTIOIIS 

•--TIONATUO<llt.OCJI: 

eONa-WATYS.n,o.WAI' 

• SCl"AIIATIOII f'IIOM 11A11C 110,\D 

• WTaltSl:CTIOII Yl&ISIUJY 

• ~DHTIUAN. SICYCUS, -.01111 

• Block-by-block control of access to frontage road also serves to solve the 
conflict problem. 

• Reiterate the design considerations 
by referr ing to the illustrations in this 
viewgraph. 
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SESSION NO. _7 _____ _ TITLE 
TOPIC NO. ___ 23;;,__ ______ _ 

• At most driveways, greater .than minimum 
sight distance must be available. 

• This is particularly true because the vehicl 
in the driveway is having to start from 
a "stop" condition. 

• Explain the variables illustrated in this 
viewgraph: 

Number of lanes 
Speed of vehicles on arterial 
Width of median 

• Th is is an area where more research 
has been identified as a need. 

DESICN GUIDELINES 
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( LESSON PLAN 

SESSION _ ....... o _______ _ DURATION __ 1..::.2.;;..0 __ _ MINS. 

SESSION TITLE EYAJ I IAIJON OE IfCHNJQI JES 

INSTRUCTIONAL OBJECTIVES 

1. Provide student with means to evaluate and choose among alternative 
techniques for access management. 

INSTRUCTIONAL METHODS 
1. Lecture and discussion 

INSTRUCTIONAL MATERIALS 

Slides r-.1..i
1,1,,11,1,1"n'"---------------------

Viewgraphi Nineteen (19) 

Others ___________________ _ 

SPECIAL INSTRUCTIONS 
1. Emphasize need for justifying improvements through quantified 

measures. 

INSTRUCTIONAL ACHIEVEMENT 
1. Ability to analyze and choose among alternatives based upon greatest 

benefits del ivered per unit of cost. 
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SESSION NO. ------ TITLE _...aE...:V.i..A.1.1aL..:.V:.:..A~TI..:.;O:::.aN~Oi:.:.F_T:..lE~C.:.lH.!.lN~I..:.O~U::.:aE:.::::S __ _ 
TOPIC NO. 1 and 2 

INTRODUCTION 

• Introduce 3 measures of evaluation: 

- Engineering feasibility • ' 
- Operational effectiveness-

Economic viability 

• Discuss need to quantify benefits and 

V8-l 

Evaluation of 
Alternatives 

costs of all improvements in order to compete with other public projects for 
funds and to gain support . 

ENGINEERING EVALUATION 

• Considers the geometric design and 
operational requirements for imple­
mentation 

• Longitudinal constraints 

- Insufficient property frontage 
- Driveway spacing 

• Transverse constraints 

- Sufficient median width 
- Building setback distance 
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SESSION NO. TITLE 
TOPIC NO. 3 and 4 

• General Engineering Feasibility: 

- Viewgraph indicates general 
physical constraints that. could 
affect implementation of _a _ 
technique 

OPERATIONAL EFFECTIVENESS 

Operational conditions on a roadway can 
be defined by measures of effectiveness 
(MOE's) such as travel time, interruptions, 
freedom to maneuver, opera ting costs, 
safety, and comfort and convenience. 
The operational benefit of alternative 
access management measures can thus be 
compared if their individual impact on 
these MOE's is known. 

• Site Specific Parameters: 

EVALUATION OF TECHNIQUES 

V8-3 
,~,, iJ ~ i !'a-i ' 

I ' ,.,I.' • 'I • 
J :=,!!:=-,:, 

I .i I, . · I 

ii 
T , .. 

' ' ' 
II I' 

''. 

,,. : , ! . ·, 
1, · 1 • , f 

.!· ·,, ,. I 1. 

--------

V8-4 

- Level of development (number of commercial driveways per mile) 
Highway traffic volume 
Driveway traffic volume 
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SESSION NO . ........_ ______ _ 

TOPIC NO. 5 .nct 6 

OPERATIONAL EVALUATION 
PARAMETERS 

TITLE 

• To simplify evaluation, parameters 
were categorized as low, medium, or 
high , based on values shown.in 
Viewgraph 8-5. • 

The results of this study are summar ized 
in Table VIII.3 which provide an indication 
of the annual reduction in accidents or 
hours of delay which can be expected if a 
particular t~chnique is implemented. 

The combinations of site parameters used 
in quantifying and classifying the effec­
t iveness measures are: (1) highway 

EYAJ I IATJQN QE IECHNJQI JES 

V8- 5 

---._. __ --- -.... ·- .. - ,.. .. - ,. .. -- -- --.... - .__ - .... , ..... ·--- ,.._ ---- -- --.... --- -- IOI-I.Iii» ·-- ,,_ .__ 

V8-6 

· -

~ :- :::: :::.: ::.:: :::: -~= .-::.- =·- ·-·-
=:: :::;E::; -----::--: = .. ~ ... ... .. .. ... - - ..... - ... - - .. ... - .. .. - - - ... ·- - -
.... ... - - ... -

·--­·-------.. ---------·---volume and level of development; (2) high­
way volume and driveway volume; or (3) highway volume alone. 
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TOPIC NO. --7,i....,...i:i~d ... -8----

TITLE EYAJ I IAIJQN of IECHNJQJ JES 

ECONOMIC EVALUATION 

Comparison of expected benefits, both 
quantitative and/or qualitative, with 
proposed expense is necessary· during 
the early planning stages to determine 
project feasibility. ' ' 

METHODS OF ANALYSIS 

Many methods used. Two popular methods 
used by public agencies are: 

• Benefit/Cost Analysis 
(Provides dollar comparison) 

• Utility/ Cost Analysis 
(Allows consideration of non-moneta ry 
items) 

/ 

V8-7 

V8-8 

e BENEFIT/ COST ANALYSIS 

e UTILITY/ COST ANALYSIS 

~le _ 1 f- .µ:J-,· 0 7 ;J a,£;/-au,c/-j ve_ I~ <2c..un ~ M ,·ca.I ( f d I.. A 1:. /I:/ e 
- cJ.'I . N / h i'9h1~ f t tel i o 1 $ fr.LJ4-P-et;( 
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SESSION NO. 8 TITLE 
TOPIC NO. ___ 9;...;;;;an.;.;;d;..:l:...;.O __ 

• Relative cost of implementing 
various techniques can be approximated 
by establishing reference construction 
cost for reach functional category. 

BENEFIT /COST ANALYSIS 

Describes B/C ratios: 

• B/C = Annual Benefits 

EVALUATION OF TECHNIQUES 

V8-9 

Implementation Costs of 
Access Management Techniques 

\.....__ ________ _ 

V&-10 
ANNUAL BENEFITIS 

8/C - ANNUAL ANNUAL 
CAPITAL COSTS+ M.AI NTENANCE 

ANNUM, _ OIDUC:TIOOI 
HN■,11'9 - IN C:081'9 

CA~ITAL 
IIIECOVUIY 

,ACTOII 

Annual Cap. Costs + Annual Ma int c:un..,_ orc:ovun- •ACTOtt: 
• INTlOUT IIATI 
• U,■ 0, "'°-llc:T 

Annual Benefits = Reduction in Costs \......._ ______________ _ 

Annual Maint. = Cost of Maint. Proj. 

Annual Cap. Cost = Initial Cost x Cap. Rec. Factor 

Cap. Recovery Factor depends on: / (I+ /) ,,_ 

• Interest Rate (vestcharge rate) 0+ 1• J n - / 

• Life of Project 
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TOPIC NO. ___ l~l.;;;;an.;.;;d;...;1~2 __ 

BENEFITS 

• Reduced Accident Costs 

• Reduced costs associated with vehicle 
operation: 

Driver /Passenger Delay 
Fuel Consumption 

- Tire Wear 
- Oil Consumption 

Maintenance Costs 
Depreciation 

ANNUAL MAINTENANCE 

• Cost of labor and materials: 

- painting 
- mowing 
- cleaning 
- repair 
- other 
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SESSION NO. _...;.8 
___ _ TITLE 

TOPIC NO. ___ l_3 __ an_d _l 4 __ 

ANNUAL CA PIT AL COST 

• Initial Cost x Capital Recovery Factor 

CR. = Capital Recovery Factor m 
(value obtained from tables) based on 
interest rate (i) and projected life of 
project (n) 

TYPICAL EXAMPLE: 

B/C Ratio 

• B/C = Annual Benefit 
(Cost x CR. ) + Maint. 

m 

Benefits = $40,000/year 

Maint. 

Initial 
Cost 

= $1,500 /year 

= $70,000 

Capital Recovery 
Factor = (from tables) = .12 
i = 8% = interest 
n = 15 yr. = life of project 
B/C = 40,000 = 4.0 

(70,QQQ X .12) + 1,500 
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EVALUATION OF TECHNIQUES 

V8-13 

ANNUAL 
CAPITAL= (INITIAL COST) x (CRrnJ 

COST 
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V8-14 

B/C = Initial Coat x CRin"' Maintenance 
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SESSION NO. 
8 

TITLE 
TOPIC NO. ____ 15 __ an_d_l6 __ 

INTRODUCTION TO: 

• Utility /Cost Analysis 

• Enables incorporation of non-quanti­
fiable measures, i.e., noise pollution 

• Enables values of a particular 
community to be used. 

METHODOLOGY UTILITY /COST 
ANALYSIS 

• Establish goals and objectives 

• Establish relative importance 

• Define measures of effectiveness 

• Rate each measure 

• !: (rate x weighted measure) 

• Compare with cost 
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EVALUATION OF TECHNIQUES 

V8- 15 

Utility 
Cost 

Analysis 

V8-16 
UTI LITY/COST ANALYSIS 

e (STA■llSH IUL.4TIVI fll.-ot!ITAltC!' Of' 
GOALS AND OLJECTIYU 

e DE,iNE UTILITY MEASUIIID 
tWUSUftEI o, E,FECTIV£NEQI 

~ Mff UCH ltTIUTY IIUSUM 

e COtlll',UIII! wrnt COST 

• 

• 
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SESSION NO. _ 8 ..;.._ ___ _ 

TOPIC NO. __ 1_7 _an __ . d_l_8 __ _ 

GOALS AND OBJECTIVES FOR 
STREET IMPROVEMENTS 

TITLE 

• Objectives directly affecting highway 
users 

• Objectives pertaining to highway design 

• Objectives relating to col'!lr:nunity 
transportation 

• Objectives related to community 
development • 

EVALUATION OF TECHNIQUES 

V8-17 

Goals and Objectives for 

Street Improvements 

\..,..._ __________ _ 
• Objectives related to community social factors 

• Objectives related to economic factors 

• Example of typical MOE's and 
process of obtaining a utility 
rating 

• Numerical weight and rank 
deter mined by relative importance 
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SESSION NO. _8 ________ _ TITLE __ E_V A_L_· U.;..A_T_I __ O .... N_O.:..F_.....T...:..EC..:..H:..:.N:..:.I:..:Q:..:U:.:E:.:S __ _ 

TOPIC NO. ______ _ 

• Plotting utility ratings to graphically 
depict relative positions and impact . 

• Provides easier understanding 
for presentation 

V8- l 9 
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LESSON PLAN 

SESSION 9 ----------- OURATION __ 1_3_5 __ _ MINS. 

SESSION TITLE_ WORKSHOP ON APPLICATION OF TECHNIQUE'S 

INSTRUCTIONAL OBJECTIVES 

1. Strengthen information gained from lectures and discussion through 
practical application 

2. Critique of various -solutions by full class, led by instructors 

INSTRUCTIONAL METHODS 
1. Break into small groups; develop solutions to real-world situations 

presented through slides, hand-outs, statistics, and maps. "Problem" 
is section of arterial presently experiencing capacity and accident 
problems. 

INSTRUCTIONAL MATERIALS -

Slides --~...ie..ivw.eiJ..lo~te~e::..!,n.,..{ I .. Z .. } _______________ _ 

Viewgrapht ____ T __ w_o __ (_2_) _______________ _ 

Others Mai;,s of existing arterial and area, tables ot iotacroariao 

SPECIAL INSTRUCTIONS 
1. Emphasize need to incorporate information from previous sessions 

combined with personal experience. Urge development and testing 
of alternative solution. 

2. Groups should be formed so that there is good mix of skil!s and agency 
representation in each. 

INSTRUCTIONAL ACHIEVEMENT 
1. Students will have better understanding of application of techniques; 

group discussion of alternative solutions will provide personal viewpoints 
of social, political, and legal problems experienced by others in imple­
mentation. 
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SESSION NO. ___ 
9
_~--

TOPIC NO. ___ l _____ an_d_2 __ _ 

TITLE ___ w_o_R_K_S_H_o_P_o_N_A_P_P_L_rc_A_T_r_o_N ___ • 
OF TECHNIQUES 

Application of Techniques 

• Identify and explain elements in­
volved in the selection of appro­
priate access management tech­
nique(s) 

- Definition of problem 
- Inventory of operational and phys-

ical roadway characteristics 
- Ident ification of alternative solutions 
- Evaluation of alternative solutions 

V9-l 

Operational Parameter Table 

- Selection of alternative providing greatest 
operational and cost-effective solution 

• Distribute and explain use of 
Warrant Tables in selecting 
alternative techniques 

102 

V9-2 

Viewgraph of Warrant Table 

•• 

• 



• SESSION NO. ~ TITLE 
TOPIC NO. __ _;3;;..,.=.an.;.;;:d_,;4 __ _ 

WORKSHOP 

• Introduce problem and show slides, 
briefly discussing problems with access. 
Indicate number of accidents and generc 
delays being experienced by motorists. 

WORKSHOP ON APPLICATION 

OF TECHNIQUES 

Slides 114 
through 
130 

Slides of entrance a long the 
arterial to be studied as 
well as general conditions 

Roadway is multilane, urban arterial, 
presently experiencing rapid growth 
and decreasing traffic service. Students'-,...... ______________ _. 
are required to analyze and make recommendations for access control measures 
which would improve level of service and reduce accidents. General benefit 
and cost values are to be obtained. 

• Provide students with plan of arterial 
and surrounding area along with infor­
mation as to traffic volumes and acci­
dents. Be sure all have scales and 
pencils. No viewgraph or slide 



SESSION NO. ---~---­
TOPIC NO.--""--------

TITLE 

• Circulate among groups advising, 
discussing, and aiding in use of tables 
and alternatives analyses 
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WORKSHOP ON APPI ICAIION • 
OE IECHNIQJ JES 

No slide or viewgraph 

•• 

• 
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LESSON PLAN 

SESSION ____ 10 _____ _ DURATION 75 tMINS. ------
SESSION TITLE REVIEW OF WORKSHOP 8E5TJJ IS 

INSTRUCTIONAL OBJECTIVES 

1. Critique and discuss possible solution~ to urban arterial problem 

INSTRUCTIONAL METHODS 
1. Presentation by students with critique and discussion from class and 

instructors 

INSTRUCTIONAL MATERIALS 

Slides ___ ....i,.Nn,~nP ________________ _ 

Viewgraph~ ,\.;N~o;.:..:n,:;;;.e_~---------------­

Others Conceptual drawings prepared h):'. stJrdeors 

SPECIAL INSTRUCTIONS 
1. Bring out personal experiences of class members; provoke discussion. 

Be sure to emphasize that there is usually more than one solution 
to any problem 

INSTRUCTIONAL ACHIEVEMENT 
1. Practical understanding of use of techniques and evaluation as to 

true beneficial value 
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SESSION NO . ..l,,,IJ,,,-------- TITLE _..,R .... E...,Y.1..11 ... E..1:1W~O..:....f...1W~0..:..8 .... Ku...:.1SH..LO~P..,_R:u.E..,.S;.:a:U~L~T.:::.S __ _ 
TOPIC NO. ________ _ 

ie Each group will select a spokesperson 
to present the groups' solutions to 
the problem • 

ie Lead discussion in a constructive way 
as the solution is critiqued 

• General discussion of solutions presented. 
No "final, correct" answer is provided • 

• Those solutions and approaches which 
appear to have offered greatest bene­
fits at lowest cost should be empha­
sized. Political and social repercus­
sion should be discussed if they have 
not been brought out during individual 
presentations. 

No v isuals 

No visuals 
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LESSON PLAN 

SESSION _;.1;;...1 ______ _ DURATION ___,6~0 __ _ 

SESSION TITLE SITE PLAN B EYIE w 

INSTRUCTIONAL OBJECTIVES 

1. Show value of s~t~ plan review in access management 
z. Indicate those elements involved in site plan review 

INSTRUCTIONAL METHODS 
1. Lecture and discussion 

INSTRUCTIONAL MATERIALS 

MINS. 

Slides ---J1'J~,.,..,1e.... .. _______________ _ 

Viewgraph!. .1.f.i.iP,1,1,a\lCl....l,,:;l{4:.i.l _______________ _ 

Others __________________ _ 

SPECIAL INSTRUCTIONS 

1. Emphasize role of site plan review both during concept stage and 
prior to issuing permits 

INSTRUCTIONAL ACHIEVEMENT 
l. Knowledge of value of site plan review 
?. Capability to perform site plan review function 
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SESSION NO. -.:...:11...;.-___ _ 
TOPIC NO. _.......__ _____ _ 

TITLE _.;;;.SI::..;T-=E:..:. P-=L::.:..A.:.:.N.;...R;.;.E:.Y.:..:I.::::E.;.:.W ______ _ • 
, VU-l 

INTRODUCTION 
SITE PLAN 

• Site Plan Review: 
' - Essential to access management 

program REVIEW 
- . . 

Review of all proposed construction 
and improve~ent plans to assess 
probable impact on street system, \.. 
traffic movement and safety, and future transportation plans. 

( • • 

• 
108 
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SESSION NO. _ 11 ____ _ TITLE SITE. PLAN REVIEW 

TOPIC NO. __ 2 ________ _ 

DISCUSSION OF ELEMENTS INVOLVED 
IN SITE PLAN REVIEW 

•Vll-2 

Site Plan Review 

t . Circulation pattern 8. TotaJ number ot driveways 

1. Circulation pattern -- site plan and 
design should allow for all· vehicular 
circulation to take place on-site and 
not on the street at any time·. 

2. AnQle o/ d-•ys 

3. Driveway radii 

~ Slg~t distance 

9. Awtiliary Jann 

10. Projected condiliOna. 

11 . Physic&! conatruction 
duiQn 

12. C..neral 

2. Angle of driveways - are they condu­
cive to safe, efficient entry and exit 
of site. 

6. Wldlh 

7. Loc.alion 

3. 

~ -

5. 

6. 

7. 

8. 

9. 

l 0. 

11. 

12. 

Driveway radii -- are they designed to accommodate prevailing types of traffic 
and speeds on roadway as per design guidelines. 

Driveway grade - does it provide for entry and exit at safe speed. 

Site distance - can adequate sight distance be provided for entry and exit . 

Driveway width - is width adequate .to handle type and volumes of traffic. 

Driveway location - is location relative to intersection, other driveways, and/or 
property line within prescribed guidelines. 

Total number of driveways - are there sufficient driveways to handle entering 
volume; can number of driveways be r.educed. 

Auxiliary lanes - is there a need to provide auxiliary bnes on the main roadway 
to handle entering or exiting traffic. 

Projected conditions -- is proposed site plan suitable for projected uses and ex­
pected traffic volumes. 

Physical construction design -- an all-weather surface and construction materials 
sufficient to withstand type and volume of traffic should be required. 

General - does overall design, circulation pattern, entrance/exit location and 
drainage provisions provide for minimal impact on the street system consistent 
with providing reasonable access to the site for its proposed use. 
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( SESSION NO. __ 11 __ . ___ _ TITLE 
TOPIC NO. 3 and 4 

• Explain how each of the elements 
discussed previously apply to the site 
plan 

• Explain how prior review of sub­
division plans can help in location of 
access points. 

• Developers are more willing to make 
changes at this stage than they will be 
after engineering plans have been 
developed. 
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LESSON PLAN 

SESSION ____ 12 _____ _ DURATION _ 6_o ___ _ MINS. 

SESSION TITLE SITE PLAN REVIEW WORKSHOP 

INSTRUCTIONAL OBJ.ECTIVES 

1. Critique of stud~~t solutions to workshop problem 

INSTRUCTIONAL METHODS 
1. Presentation by students with critique and discussion 

INSTRUCTIONAL MATERIALS 

Slides NonP 

Viewgraph~ -~Nonl.lli..e _______________ _ 

Others Students' co·py ot sire plao wirb cciriq11e 

SPECIAL INSTRUCTIONS 
1. Bring out economic, political, and social considerations in site plan 

review 

INSTRUCTIONAL ACHIEVEMENT 
1. Practical understanding of use of site plan review process on access 

management 
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SESSION NO. ___ 12 _____ _ TITLE 
TOPIC NO. I and 2 

• Students will be separated into groups 
and given a typical site plan to evaluatee 

• Instructor will circulate and discuss 
evaluation with each group'. 

• Each group will select a spokesperson to 
present the group's evaluation/recommen 
dations regarding the site plan. 

• Instructor should lead the class in a 
constructive critique of each group's 
evaluation. 
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SITE PLAN REVIEW WORKSHOP • 

No visuals 

•• 

No visuals 

• 



LESSON PLAN 

SESSION ____ 1.3 _____ _ DURATION _3_o ___ _ MINS. 

SESSION TITLE SUMMARY AND EVALUATION 

INSTRUCTIONAL OBJECTIVES 

1. Highlight key items of course 
2. Obtain input from Gourse participants on adequacy of instruct ional 

techniques and course content 

INSTRUCTIONAL METHODS 
1. Lecture 
2.. Individual's Evaluating Course 

INSTRUCTIONAL MATERIALS-

Slides Ei~bt (8) 35 mm Slides 

Viewgraph& __________________ _ 

Others Evaluation Form 

SPECIAL INSTRUCTIONS 
1. Stress again the importance of a comprehensive program 

2.. Urge students to provide honest and well-thought-out answers in evalua­
tion 

INSTRUCTIONAL ACHIEVEMENT 
1. Bringing all elements of course in focus 
2., Continuous process of improving presentation and upgrading course 
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SESSION NO. __ 1 __ 3 __ . ___ _ TITLE SUMMARY AND EVALUATION 

TOPIC NO. 1 and. 2 

• Discussion of need for "comprehensive" 
program, including: 

Legislation 
- Technical 
- Enforcement 

Coordination 

• Ask for questions on previous material 
and respond 

• Series of 35 mm slides can be used as 
comical discussion of t he var ious stages 
involved in the development of an 
urban project. Serves as a good 
overall summary 

No visuals 

/" Slides 13 2 - 14-0 

Program Stages 
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• SESSION NO . ......_ ______ _ 
TOPIC NO. _ __.__ ______ _ 

• Each participant should fill out two 
forms: 

a. Overall Course Evaluation 
•. ' 

b. Specific Course Evaluati<;>n_ 

TITLE 

• Forms are included in back of textbook 

• Forms should be collected by instructor 
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SUMMARY AND EVALUATION 
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No visual 
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OVERALL COURSE EVALUATION 

Your Job TI tle and Agency: 

Work Responsibilities: 

1. Describe the overall value of the cou~se to you. 

2. Will you, or an associate, find the textbook of value as a reference? 

3. Describe any changes you would make in technical content of the course, 
including adding or dropping topics and level of detail. 

4. Describe any changes you would make in the educational aspects of the course, 
including schedule and visual aids. 

5. Which specific topic(s) was of greatest value to you? Why? 

6. Which specific topic(s) was of least value to you? Why? 

7. What suggestions do you have for improving future presentations of the course 
that have not been mentioned above? 

8. What types of persons can best benefit from this course? 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

SPECIFIC COURSE EVALUATION 

Introduction 

Needs and benefits 

Elements of comprehensive program 

Existing programs 

Retrofit 

Techniques for access management 

Design Guidelines 

Evaluation of techniques 

Workshop on application 
of techniques 

Review of workshop results 

Site plan review 

Site plan review workshop 

Summary and evaluation 
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(Circle one for each category) 

1 = Poor 2 = Below Average 3 = Average 

1 

l 

l 

1 

l 

1 

1 

l 

l 

l 

l 

1 

1 

4 = Good 5 = Excellent 

Material Presentation 

2 3 4 5 l 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 1 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 .5 l 2 3 4 5 

2 3 4 5 1 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 l 2 3 4 5 

2 3 4 5 1 2 3 4 5 

2 3 4 5 l 2 3 4 5 

Visual Aids 

1 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

1 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

l 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

2 3 4 5 

1 2 3 4 5 
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