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Learning Objectives
* Present key updates made to the Roadway Design Manual Chapters 1 - 15

* Qutline manual restructure and changes

* Appendices content
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Agenda

* Overall Manual Organization & Table
of Contents

Intersections (Chapter 13)

* Alternative Intersection &
* Performance Based Practical Design Interchange Design (Chapter 14)

(PBPD) (Chapter 2)
* Grade Separation & Interchanges

* Context Classification & Functional (Chapter 15)
Classification (Chapter 3)

* Appendices (Minimums)
* Basic Design Criteria (Chapter 4) (Appendix A & B)
* 4R Criteria (Chapters 5-8) * Questions?

* 3R (Chapter 10)
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Connecting you with Texas.

Publication and Implementation Timeline
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Texas
Department
of Transportation Manual Notice 2024-1
From: Jason Pike, P.E.
Manual: Roadway Design Manual

Effective Date:  11/15/2024

Purpose

The Roadway Design Manual has been revised, reorganized, and reformatted to update to
the current national guidance, national standards, state-of-the-practice, recent
transportation research, recent transportation policies, and new topics.

Instructions

This manual, and all evisions, applis o all ransportation project development (all modes),
whether developed by the department or by other entities. Due to projects that may be further
along in development with current critria, this manual, and all revisions, will be effective for all
projects beginning with March 2026 Letting, and if final Schematic or 30% plans have not been
approved by May 31, 2025. The Disticts have the option o use these revisions prior to these
dates,
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l Texas Department of Transportation

Manual Organization

* Follows 2018 AASHTO Green Book A Policy on

organization and design philosophy i Geometric Design of
 Highways and Streets

ke

* Interactive pdf
“eBinder” format

- Table of Contents

- Reference Links

to print to novaPDF printer (http://www.novapdf.com) 6
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Roadway Design Manual

Table of Contents prsface

Chapter 1 - General Guidance
Chapter 2 — Performance-Based Practical Design Concepts

[ )

2 4 C h a pte rs Of CO n te n t Chapter 3 — Context and Facility Type Considerations
Chapter 4 - Basic Design Criteria
. Chapter 5— Local Roadways (4R)

e 2 Append ICes Chapter 6— Collectors (4R)
Chapter 7 — Arterials (4R)
Chapter 8 — Freeways (4R)

e P rev i ous a p pe N d i ces are now Chapter 9— Mobility Corridor Facilities (5R)
Chapter 10— 3R Design Criteria
separate cha pters Chapter 11— 2R Design Criteria

Chapter 12 —Special Facilities
Chapter 13 — Intersections

. — 1 Chapter 14 - Alternative Inte ions
’ 4 R ’ Cha pte rs 5 8 by Fu n Ctl o n a I Chaﬁer 15 —Gtrade ;eparattioriic:nd Interchanges
Classification Chapter 16— Driveways

Chapter 17 — Roadside Safety Design and Roadside Safety Hardware
Chapter 18 — Bicycle Facilities
C h a pte r 5 . Loca I Roa d S Chapter 19 — Pedestrian Facilities
Chapter 20 — Motorcyclist Design Consideration
Chapter 21 —Texas Highway Freight Network, Texas Trunk System, NHS, STRAHNET and
Hurmicane Evacuation Routes
Chapter 22 — Transit

Cha pter 7: Arterlals Chapter 23 — Temporary Traffic Control Design

Chapter 24 — Other Design Elements

Chapter 6: Collectors

C h a pte r 8 . Freewa ys Appendix A—Minimum Design Criteria for Projects Requiring a Design Exception 7

Appendix B— Minimum Design Criteria for Projects Requiring a Design Waiver
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Functional Classification

All Roads

Arterial Non-Arterial

e

Minor Collector — Local

Principal

Partial/ ) ‘ )
Full Control Major Minor

Uncontrolled

e ‘ Other Freeways Other Princiapl ‘

& Expressways Arterial
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l Texas Department of Transportation

Rural

Few houses or structures

Widely dispersed residential, commercial, or
industrial land uses

Large building setbacks

Undeveloped land, farms, large outdoor
recreation areas, or low densities of other types
of development

Heavy freight use
Intersection/driveway density ~ 1 to 10/mile

Connecting you with Texas.

Source: Google Maps

11
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l . Connecting you with Texas.
Texas Department of Transportation

Rural Town

* Low development densities with mixed land
uses

* Average building setbacks less than 50 ft

* May include residential neighborhoods, schools,
industrial facilities, and commercial main street
business districts

* Some pedestrian and bicyclist activity, often
with sidewalks and marked crosswalks in some
locations; some on-street parking

* Light transit and moderate freight use

Source: Google Maps

* Intersection/driveway density ~ greater than
30/mile 12
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Suburban

* Low-to medium density development

* Mixed land uses with:
- Single-family residences
- Some multi-family residential structures

- Nonresidential development including

* Building setbacks are varied

* Mostly off-street parking

Source: Gresham-Smith Partners

* Pedestrians and bicyclist activity; may or may
not have sidewalks and marked crosswalks

* Little transit use and moderate freight activity

* Intersection/driveway density ~ 10 to 30/mile 13
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Connecting you with Texas.

Urban

High-density development

Multi-story and low-to medium-rise structures
for residential, commercial, parking and
educational uses

Light to heavy industrial land use

Prominent destinations with specialized
structures, (e.g., large theaters, sports
facilities, or conference centers)

Varied building setbacks
Some on-street parking

High levels of pedestrian and bicyclist activity,
with nearly continuous sidewalks and marked
crosswalks

14
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Urban Contd.

Higher density of transit stops and routes

Driveway densities greater than 30
driveways/mile on both sides of the road

Minor commercial driveway densities of 10
driveways/mile or greater

Major commercial driveways

Source: Google Maps

Connecting you with Texas.

15
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l Texas Department of Transportation

Urban Core

High-density development

Multi-story and high-rise structures for
residential, commercial, and educational
uses

Small building setbacks

On-street, time-restricted parking, or off-
street in parking structures

High pedestrian, bicycle, and transit use

Driveway density ~ greater than 30/mile

Connecting you with Texas.

Figure 3-7: Example Roadway in Urban Core Context

16
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Table 3-2: Context Classification Categories and the Primary Factors used to
Determine the Context of Roadways.

Context CIaSSification [ [ Y— Sidewalk |

- - . and -
Classification Density Parking Freight
A ATLA Agricultural, natural
C le 3- d dd I :
Table 3-2 provides additiona et resource .
. . _ preservation, and Usually large sidewslks No transit;
u |d a n Ce o n se I ectl n th e Rural (few houses | 4 o0r recreation sually larg; A= heavy 1-10/mile
or other usges with some setbacks or on-strest freight
: C C I f 2 structures) | ioolated residential parking
approp”ate Ontext aSSI |Cat|0n and commercial
Low to . ;
o medium Pri rnu_nlly Some
commercial uses ) . ;
Segments of the roadway may (singlefamily | o e | Predominstely | onstreet | Littie transit
Rural Town L P = small parking and moderate =30/mile
- houses and | with some adjacent -
cover different Context othersige | "ngeramiy | S| some | e
purpose residential sidewalks
Classifications e
Mixed residential
Low to neighborhood and
. - - - medium commercial Some
° DOCU me nt d eS|g n Crlte ria 1IN the (single- and clusters (includes | Predominately | sidewalks | Little transit;
Suburban multifamily town centers, large and no maderate 10-30/mile
D S R structures commercial setbacks street freight
and multistory | corridors, big box parking
commercial) commercial and
light industrial)
High X . X
X Mixed residential
[mult_ls_tory. and commercial
low-rise uses, with some Mixed On-street | High transit;
Urban structures institutional, ﬂe“': eckf‘ parking and | moderate =30/mile
with industrial, and selhacns sidewalks freight
designated prominent
off-street destinations
parking)
_ Mixed commercial, On-street
Highest residential, and parking and
U N (multistory institutional uses Small sidewalks | High transit; - 1 7
rban Core and high-rise within and among setbacks and low freight >30/mile
structures) predominately high- pedestrian
rize structures plazas
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TXDOT ArcGIS context tool

* TP&P Tool to assist designers with base, intermediate, and future year
contexts base on the respective Travel Demand Model:

TPP_TDM_AreaType
Leander [14%0] Taylor
J Properties
7
ove to switch between .
yersin t agp -

Ceda Park Round Rock -2
Ta81) g B3]
3 [7680]
% Informat
[13e8]
coBendPark ©  Jonestown Pfugerville Symbology
Lago Vista L] Cougiand Show in map legend @
{2522 7S TPP_TDM_AreaType
=
{1700 AN
Lakeway Elgin [30
o
360 bl
Bee Cave =
URA

https://txdot.maps.arcgis.com/home/item.html?id=fcbdf3a8eafb4c5e961ce4d1d7310608 18



https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftxdot.maps.arcgis.com%2Fhome%2Fitem.html%3Fid%3Dfcbdf3a8eafb4c5e961ce4d1d7310608&data=05%7C02%7Ckenneth.mora%40txdot.gov%7C9da217b9d6e546c6c54e08dc84a5873f%7C39dba4765c094c6391dace7a3ab5224d%7C0%7C0%7C638531093674895715%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=EnpvUTSU1QBSWBb10lE%2BVijR0muFcMS4gU7Cdsy8iJw%3D&reserved=0
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Road User Types

&> Vehicles
O¢O Bicycles

x‘ Pedestrians
Freight

Q Transit

19
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Table 3-4: Context Classification Matrix and
Typical User Priorities

Functional Class Context Clase

prinipal Aterial | G @k @ (@S h (@SR
N - P N A ATy A Y
o | S k| || i
Low

Medium G Dll\'-o :ﬁ"

« s 20
High @ Jo A
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Table 3-5: Speed, Mobility, and Access Considerations
Fctonal | Coex

s Rural Town Urban Core
Speed: High Speed: High Speed: High Speed: High
Freewsy Mobility: High N/A Mobility: High Mobility: High Mohbility: High
Access: Low Access: Low Access: Low Access: Low
Speed: High Speed: Low/Med Speed: Med Speed: Low/Med Speed: Low
Arterial Mobility: High Maobility: Med Mobility: Med Maobility: Med Mobility: Med
Access: Med Access: High Access: Med Access: Med/High Access: Med/High
Speed: High/Med Speed: Low Speed: Med Speed: Low Speed: Low
Collector Mobility: Med Mobility: Med Mobility: Med Mobility: Med Mobility: Med
Access: Med Access: High Accessr High Access: High Access: High
Speed: Med Speed: Low Speed: Low Speed: Low Speed: Low
Local Mobility: Med Maobility: Med Molility: Low Mobility: Low Mobility: Low
Access: Med Access: High Access: High Access: High Access: High 2 1
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l Texas Department of Transportation

Performance Based Practical Design (PBPD) Overview

* Looks at system-wide performance ) _
Practical Design

* Evaluates how performance is affected Principals
through selection of criteria

* Relies on quantitative analysis to guide Performance Based
decision-making. Design Principals

23
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Connecting you with Texas.

l Texas Department of Transportation

Practical Design Principals

* Sound engineering judgement . . .
Practical Design’s purpose is

* “Design Up” philosophy to “build good projects
everywhere - rather than
* Get the project scope right perfect projects somewhere.”

* Safer system focus
Y = Missouri DOT 2005 Strategic

Objective to Implement PD

PD is not new - 3R was the first example of PD.
24
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Practical Design

* Designers should not “design to the manual”; instead “design to the purpose
and need” of a project

* Design exceptions and design waivers are strategically used and adequately
supported

* All projects must be as safe, or safer, than the existing condition
* PD approach is NOT optional or elective

* Combine with Performance Based Design to develop the proper application

25
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l Texas Department of Transportation

Performance Based Design Principals ‘

* Intended outcomes

-

* Connection to project development process
Project Scoping
* Performance categories

- Quality of service

- Safety

- Reliability

- Accessibility

- Infrastructure integrity
- Ease of use

- Ease of maintenance

- Visual quality e
- Fit to context and community 26
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Performance Based Design Process Project Context
* NCHRP Report 785 Intended!}utcnmes

* NCHRP Report 839

Geometric Influences

* Incorporate process through project development l
lifecycle Potential Solutions

- Project Initiation/Scoping

Estimated Performance

|

Financial Feasibility

- Project Planning
- Preliminary Engineering

- B/C ratio development

Selected Alternative 27
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Performance Based Design Process Project Context
* Benefit Cost Ratio (for implementing improvements) lmmdedlﬂutmmes
Benefits
BC = - .
Implementation Costs Geometric Influences
* B/C > 2.0 (ideally) l

Potential Solutions

* B/C between 2.0 and 1.0 require additional
sensitivity analyses Estimated Performance

|

Financial Feasibility

Selected Alternative 28

e B/C < 1.0 should not be considered
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PBPD is:

* Grounded in performance management
* Exercises engineering judgement to address a project’s purpose and need
* Uses appropriate performance-analysis tools

* Considers both short- and long-term project and system goals

29



o l Connecting you with Texas.

l Texas Department of Transportation

PBPD is NOT

* New version of Value Engineering (VE)
* Replacement for Context Sensitive Solutions (CSS)
* Opportunity to disregard long-term needs

* Compromise on safety or user needs to save money

Training on the application of PBPD is being developed.

30
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Speed

* Speed is one of the most important factors considered by travelers in
selecting alternative routes or transportation modes. In addition to
capabilities of the drivers and their vehicles, the speed of vehicles on a road
depends upon five general conditions:

Physical characteristics of the roadway

The amount of roadside interference

Weather

Presence of other vehicles

Speed limitations established by law or by traffic control devices.

32
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Target — Designh — Operating — Posted

* Target Speed:

- The operating speed that the designer intends for drivers to use

- Target speed for rural contexts should be on the higher end

- Target speed for urban contexts should be on the lower end

- Target speeds shown in 4R criteria should guide the selection of the proposed Design

speed

* Design Speed.

- A selected speed used to determine the various geometric design features of the

roadway
- Design speed should be as close to operating speed as possible
- A low design speed should not be selected where drivers are likely to travel at high

speeds
33
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l Texas Department of Transportation

Target — Designh — Operating — Posted

* Operating Speed:
- The speed at which drivers are observed operating their vehicles during free-flow

conditions
- 85th percentile

* Posted Speed:
- The maximum speed limit posted on a section of highway

34
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Connecting you with Texas.

Superelevation
Methods & Updates

* Table 4-3 added to provide
a summary of scenarios for
the use of Method 2 and
Method 5

* Intermediate speed
designation

* Flexibility in choosing
methodology

Low-Speed Intermediate-Speed High-Speed
(= 45 mph) (50 - 60 mph) (65 mph and greater)
Urban Method 2 Method 5 Method 5
- - etho
All Fun_[,tmnal Classm[.,atmns o4t 4%, 6% or 8% emax &% or 8% emax
(Excluding Freeway Mainianes, Table 4-5, Table 4-6 or Table 47| Table 4-6 or Table 4-7
Ramps and Direct Connectors)
Method 5
Rural
) ) ) 6% or 8% emax
All Functional Classifications
Table 4-6, or Table 4-7
Urban or Rural Method 5
Freeway Mainlanes, Ramps, and 6% or 8% emax
Diract Connectors Table 4-6 or Table 4-7
Method 5 Method 5
Urban Method 2 R
Frontage Roads Table 4-4 4%, 6% or 8% emax 6% or 8% emax
Table 4-5, Table 4-6 or Table 4-7 Table 4-6 or Table 4-7
Method 5
Rural Frontage Roads 6% or 8% emax
Table 4-6 or Table 4-7
Urban Ramps for Grade Method 2 Method 5 Method 5
Separations on Non-Access Table 4.4 4%, 6% or 8% emax 6% or 8% emax
ik able
Controlled Facilities Table 4-5, Table 4-6 or Table 47| Table 4-6 or Table 4-7
Rural Ramps for Grade Method 5
Separations on Non-Access 6% or 8% emax
Controlled Facilities Table 4 6 or Table 4 7
Roundabouts and Altermnative Method 5
- Method 2
Intersections 4%, 6% or 8% emax N/A
Table 4-4

(Including Approaches)?

Table 4-5, Table 4-6 or Table 4-7

Temporary Traffic Control®

Method 2 expanded
Table 23-1

Low-Volume Off-System Bridges
(approach roadway)

Meet or improve conditions that are typical on the remainder of the roadway.

35
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Superelevation Methods & Updates

* Emax = 4% is a new table (Table 4-5)

Table 4-5: Minimum Radii and Superelevation Rates! for High-Speed Suburban and Urban
Non-Freeway Facilties, enax = 4% 2 (Method 5)

NC2E 7200 | 8650 | 10,300
RCe= 4940 | 5950 | 7,080
22 4280 | 5180 | 6190
24 3690 | 45300 | 5440
26 3130 | 3870 | 4700
28 See Table 4-4 2860 | 3310 | 4060
3.0 (Methad 2) 2280 | 2860 | 3530
32 1980 | 2490 | 3090
34 1720 | 2470 | 2,700
36 1480 | 1830 | 2350
3.8 1260 | 1600 | 2010
4.0 926 1190 | 1500 3 6
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l Texas Department of Transportation

Overview

The design criteria tables in the RDM will provide target or desirable values as a
function of context and roadway functional classification. The minimum values will be
provided in the respective Appendices:

- Appendix A - Designh Exceptions
- Appendix B — Design Waivers

©

38
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Connecting you with Texas.

4R Criteria Tables

* Design Element and Target
Values

- For each Context
Classification

e Star = Design Exception
needed

* Flag = Design Waiver
needed

e Reference column for
additional discussion

Design Element

Design Speed 1

Lane Width
Shoulder Width (Uncurbed)

Offset to Face of Curb

Suburban

40 to 50 251030 2510 30 20to 25
MPH MPH LG MPH MPH
12t 11 to 12-ft 12t 11t 11t

8-t 4t

10t 8-t 2t

21t

|1 Curb Parking Lane Width? N/A 9t N/A 9-it ot
FZ:-_J Bike Lane Width See 18 4
py pheed Shengs 124t 11012t 12t 114t 11t
F::'_J Median Width See 4.10.15

Horizontal Curve Radius See 4.7

(Minimum)
Cross Slope on a Tangent

Cross Slope on a Tangent
(Maximum)

Superelevation Rate

Minimum Grade (PGL)

2%

3%

See Table 4-3 through Table 4-7

0.25% (lined ditch channels), 0.3% (curbed facilities), or 0.5%

(unpaved ditches)

Reference

See 513

See b 16
Seeb.1.7
See 41012

See 4.10.16

See 4.10.2

See 4104

See 4.10.4

See 4.7.3

See 481

Table 5-1: Target Design Values for Local Roads

39
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5.1 Local Roads

Design Element olr] Suburban Urban Ll Reference
Town Core

: 40 to 50 2510 30 25t0 30 20t0 25
1

+ Design Speed MPH MPH 40 MPH MPH MPH See 513

+# Lane Width 12-ft 11 to 12t 12t 11-ft 11-ft See 516

+ Shoulder Width (Uncurbed) 8-t 4-ft 10-ft 8-ft 2t Seeb 17

] set to Face of Curl s 8 s a ee 4.10.

3] Off: Fi f Curb N/A 1t 21t 21t 21t See 4.10.12

F?_] Curb Parking Lane Width2 N/A o-ft N/A 9t Ot See 4.10.16

[ Bike Lane Width See 184

- Speed Change

Fj_l Lane Width 12t 11 to 12t 12-ft 11-ft 11t See 4.10.2

F;_, Median Width See 4.10.15

Horizontal Curve Radius

* (Minimum) See 4.7
> + Cross Slope on a Tangent 2% See4.10.4
H
- * Cross_; Slope on a Tangent 39 See 4.10.4
é (Maximum)

S—
% Superelevation Rate See Table 4-3 through Table 4-7 See 4.7.3

0.25% (lined ditch channels), 0.3% (curbed facilities), or 0.5%

(unpaved ditches) szl

Minimum Grade (PGL)

Star = Design Exception needed, Flag = Design Waiver needed, Reference for additional discussion 40
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6.1 Collectors

Design Element m Rural Town  Suburban Urban Design Element “ Rural Town ‘ Suburban Urban

Horizontal Curve
50 to 70 35 t0 40 4510 55 3510 40 25 10 30
* Design Speedl MF?H MSH MSH MSH MSH See6.13 Radius See 4.7
Cross Slope on a
#  Travel Lane Width 12t 1110 12t 12t 11t 114t See 616 L Tangent "’ 2% See 4.10.4
Shoulder Width e 2 e e e Cross Slope on a
* {Uncurbed)? 10-t: 3 to 8t Bt 3 to Bt 3 to Bt See 6.1.7 e Tangent (Maximum) 3% See 4.10.4
T ?S::t to Face of See 4.10.12 2ft See 4.10.12 2t 2t See 4.10.12 ¥ Superelevation Rate See Table 4-3 through Table 4-7 See 473
o Curb Parking Lane an J0st - 1ont Jont See 410 16 ?’F",ic'gli_r;“”m it 0.25%(lined ditch channels), 0.3% (curbed facilities), or 0.5%(unpaved ditches) ~ See 4.8.1
= Widths e
PE—
Maximum Grade o o = o
[11  Bike Lane Width N/A 5.t N/A 5.4t 5.4t See 184 (Level) fid BX Cx B% 9% Seed.8.1
A Maximum Grade
B 12t 12t 124t 114t 114t See 4.10.2 * (Roliing) 2 LS X Sl L SR
- § . * Vertical Clearance 16 543 See 486
[ Median Width See 410.15 at New Structuresd =
E— E—

Table 6-1: Target Design Values for Collectors

Star = Design Exception needed, Flag = Design Waiver needed, Reference for additional discussion 41
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Connecting you with Texas.

7.1 Arterials

Star = Design Exception needed, Flag = Design

e

#
#

H.

b
l'j:_.
=5}

)

Design Speed?

Travel Lane Width

Shoulder Width
(Uncurbed)2

Offset to Face of
Curb

Curb Parking Lane
Width®

On-Street Bike
Lane Width

Speed Change
Lane Width

Median Width

Horizontal Curve
Radius

Cross Slope on a
Tangent

Cross Slope on a
Tangent
(Maximum)

Superelevation
Rate

70 MPH

12t

10-ft2

N/A

N/A

12-ft

4010 45 MPH

11to 12t

4 to 10-ft2

10-ft

5t

12-ft

50 to 60
MPH

12-ft

810 10-ft2

2t

N/A

5t

124t

——
See 4.10.15

See 4.7

2%

3%

4010 45
MPH

11-ft

4 to 1012

10-ft

5t

11-ft

See Table 4-3 through Table 4-7

Waiver needed, Reference for additional discussion

30to 35
MPH

11t

4 10 102

10-ft

5t

11-ft

See7.13

See7.16

See7.1.7
See 4.10.12
See 410.16

See 1845

See 4102

See 4.10.4
See 4.10.4

See 473

42
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Connecting you with Texas.

8.1 Freeways

* Ramps no longer in
Freeways section. Now in
Chapter 15 - Grade
Separations and
Interchanges

* Expanded guidance on
collector-distributors and
managed lanes

Design Element

Roadway

L A R A

@

L R S S &

Design Speed?®
Lane Width

Inside Shoulder Width
(4-Lane Divided)

Inside Shoulder Width
(6-Lane or More Divided)

Outside Shoulder Width
Speed Change Lane

- Lane Width
- Shoulder Width

Median Width

Horizontal Curve Radius
(Minimum)

Cross Slope on a Tangent
(Typical)

Cross Slope on a Tangent
(Maximum)

Superelevation Rate
(Maximum)

75 MPH

Suburban

121t

12ft
10-ft

Varies
See 4.7
2%

3%

Urban

65 MPH

60 MPH

See Table 4-3, Table 4-6, and Table 4-7

See 813
See 816

See817
See 817

See817

See 818
See 818

See 4 10.15
and 819

See 4.10.4
See 4104

Seed 7.3

43
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7.1.7.3 Rural Town, Urban and Urban Core
Rural town, urban, and urban core contexts will

typically use curbs and maintain curb offsets
instead of shoulders due to the lower operating

Exa m p I es speeds. See Chapter 4, Section 4.10.12 for

curb offset requirements and additional

* Urban Arterial information on curbs.

For uncurbed roadways, shoulder widths may
vary from 4 to 10-ft. Uncurbed arterials on the
Texas Highway Freight Network (THFN) should

Design Element Urban Core

4 Design Speed? 70 MPF Provide at least 8 ft outside shoulders for these 4010 45 Sl e See 7.1.3
contexts. MPH MPH
¥  Travel Lane Width 121t 11 to 121t 12t 11-ft 111t See 7.16
Shoulder Width -
(UﬂCUfDBd]2 10-ft2 4 to 10-f2 7.1.6.3 Suburban, Urban and Urban Core LO-ft2 See 717
Suburban, urban, and urban core arterials will
commaonly use 11-t lanes on facilities with
lower target speeds as a traffic calmin
7.1.3 Design Speed 7.1.3.4 Urban and Urban Core measun;g{tiee ij mph or less). If the :
The design speed for arterials can vary greatly Urban core arterials generally have des - o T
between the five contexts. The design speed speeds of 35 mph or less while urban & an:c;-::ma: ed-:arglet speedis .50.:[]“ ;:w}gjr_{e]z;er
should reflect the anticipated target speed typically have design speeds ranging fr j_; ﬁ?r ruc :D llldmjs ared5|gn| icant { I8
during non-peak hours. However, the design 45 mph. THIANES SOUIE be used.
speed should not exceed the limits of prudent Lane widths may be reduced to 10t if the
construction, right-of-way. and socioeconomic 7.1.4 Design Traffic Volumes - A
Arterial roadways for all contexts shouls conditions described in 7.1.6.2 are met. 44

costs. Minimum design speeds for arterials are
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Connecting you with Texas.

Freeways & Interstates
* Section 10.1.2

In 2022, FHWA allowed for 3R design criteria on freeways including
Interstates

Geared towards more PBPD approach for 3R projects
Freeways follow the same 3R principles and analysis as other 3R projects
Design exception or wavier needed if 4R freeway criteria is not met

Benefit-cost evaluation serves as the basis for design exceptions or waivers
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Connecting you with Texas.

NCHRP Report 876

* Guidelines for Integrating Safety and Cost-
Effectiveness into Resurfacing , and
Rehabilitation Projects (3R) (Published 2021)

* Presents a rational approach for estimating
the cost-effectiveness of including safety and
operational improvements in a 3R project

* Intended to replace TRB Report 214

* PBPD approach provides the basis for
determining design improvements that
should be incorporated into 3R projects

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

Guidelines for Integrating Safety and
Cost-Effectiveness into Resurfacing,
Restoration, and Rehabilitation
(3R) Projects

Douglas W. Harwood
Daniel J. Cook

Chad Polk
CH2M Hite
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Connecting you with Texas.

l Texas Department of Transportation

NCHRP Project 15-50
* Companion to NCHRP 876 and web-based 244

* Developed cost-benefit analysis equations for the most common design
improvements applied to 3R projects

* These guidelines are accompanied by two spreadsheet tools
- Tool 1 for analyzing a single design alternative

- Tool 2 for comparing several alternatives or combinations of alternatives
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Roadway Tradeoff Guidance & Cross Section Optimization
Guidance based on TTI Report 0-7035-R1 and 0-7136-R1

These alternative cross sections include:

Providing a four-lane undivided a: Converting a two-lane section into a:

* 4-ft median buffer; * Super 2

* two-way left turn lane (TWLTL) * Super 2 with a two-way left turn
lane (TWLTL)
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Connecting you with Texas.

Table 10-1: Guidelines for Selecting Rural Cross-Sections

TworLane Undivided/

b.

industrial driveways, or 12 times the number of commercial drivewsays (measured per mile).

Ar Ar
<3,000 Y Y Two Lanes with TWLTL
< 30 Any Super 2
< 15% Super 2 with TWLTL
3,000 - 15,000
=30 15 -25% Super 2 with TWLTL
> 25% Four Larves with TWLTL
< 15% Four Lames with 4-ft Median Buffer:
< 30 15 - 25% Four Larnes with 4-ft Median Buffer:
> 25% Four Lares with TWLTL
15,000 - 20,000
< 15% Four Lanes with 4—ft Median Buffers
> 30 15 - 25% Four Larves with TWLTL
> 25% Four Lares with TWLTL
Four Lanes with TWLTL/
> 20, Ar Ar
20,000 Y Y Four-Lane Divided
Notes:
a. Driveway activity index is the number of residential driveways. The index is equal to three times the number of

B-ft minimum shoulder width. Greater widths are desirable.
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l Texas Department of Transportation

Significant Updates & New Information

* Design Considerations

L ]

- Provide for all modes of travel - :}f P l L

=8
N

L] by

9

= Automobile

= Bicycle
32 Conflict 9 Conflict
Points Points

= Pedestrian J

= Truck 7N

= Transit | /
- Conflict points ‘_T

8 Conflict

* Railroad Highway Grade Crossings 59

@ Diverging = Merging o Crossing
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Connecting you with Texas.

Significant Updates & New Information
* Design Considerations

- Physical vs. Functional Area

_—

- Functional area components

= Perception-reaction distance

—A-
Defined by Physical Area
= Deceleration distance
I
= Storage length ‘

- Driveways should not be situated within the -~ . e
functional area of an intersection o |

-B-
Defined by Functional Intersection Area
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Significant Updates & New Information
* Design Considerations

- Intersection User Groups

&= Vehicles

o‘ao Bicycles
ﬁ‘ Pedestrians

QB Trucks
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l Texas Department of Transportation

Significant Updates & New Information

* Intersection Sight Distance

- Approach Sight Triangles

2 3
. : - b i @ b
- Departure Sight Triangles B 3
= =
! Major Road Major Road - '
- Ciriteria for Intersection | i i ==
— ’ g2 CEL
Control Cases A through G. B e S P ]|l “Cear ight Triangle
Clear Sight Triangle g = | 11 < ’ .
/ ~—Decision Point
Decision Point +-~ ‘
| |
Departure Sight Triangle for Viewing Traffic Departure Sight Triangle for Viewing Traffic
Approaching the Minor Road from the Left Approaching the Minor Road from the Right

Departure Sight Triangles (Stop-Controlled)
Approach Sight Triangles (Uncontrolled or Yield-Controlled)
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Significant Updates & New Information

* Intersection Sight Distance

U.S. Customary

- Equation Design Speed (mph)

40 45 S50

b = 147V majort,

-5 10 10 11 11 11 11 11 11 11 11 12 12 12 12

- Adjustment factors in Table 4 10| 10| 20| 21| 22| 22| 22| 22| 22| 22| 22| 22| 11| 11
13-1 forapproach grade 3t+3 | 49 | 10 | 10 | 10| 10 | 20 | 20| 10 | 10 | 10 | 10 | 10 | 10 | 10

+4 10 10 10 10 09 09 g 09 0.9 09 09 0a 0.9 09

+5 10 10 10 0% 09 09 04 09 0.9 09 09 04 09 09

+6 10 10 09 0% 09 09 04 089 ) 09 09 04 09 09
Notes:

1. Based on ratio of stopping sight distance on specified approach grade to stopping sight distance on level terrain,
2. This table is used in determining intersection sight distance criteria for Case C.
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Significant Updates & New Information

* Intersection Sight Distance Example Calculation - Case B (Int.
w/ stop control on the minor roadway):
ts = 11.5s (See Table 13 — 2)

- Given Information:
= Movement: Left Turn From Stop ty for additional lanes = 0.7s x 3 = 2.1s
= Major Road Design Speed: 45 MPH
= Design Vehicle: Combination Truck (CT)
= Time Gap: 11.5 seconds ty Total = 11.5s + 2.1s + 0.4s = 14.0s

= Additional Crossing lanes: 3

tg for approach grade = 0.2sx 2 = 0.4s

= Minor Roadway Approach Grade: -5%
b = 1.47Viajorte

b=147 x 45 x 14.0

b =926.1~930ft
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Warrants for Interchanges and Grade Separations

* Section 15.2 added to discuss the factors that should be considered when considering

new interchanges and/or grade separations.
- Design designation - Site topography

- Reduction of bottlenecks or - Traffic volume warrant

spot congestion

Not all warrants for grade
separations are included for

- Reduction of crash frequency

and severity interchanges. See Section 15.2 for
additional grade separations.
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Additional Types of Interchanges

* Added discussion on additional interchange types
including

Variation of a “stacked diamond”

- “Split diamond” with one-way cross streets and L L >~

frontage roads” —

- “Diamond interchange” with frontage roads and

turnarounds

- “Turbine interchange”
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Connecting you with Texas.

l Texas Department of Transportation

Safety of At-grade Intersections

* Added Section 15.5 that provides discussion from AASHTO on safety of at-grade
intersections at:

- Major intersections with high traffic volumes

- Railroad crossings

* Qutlines benefits of grade-separated intersections
- Converting four-way stop to a grade separation == 57% injury crash reduction

- Converting four-way stop to a grade separation == 28% injury crash reduction
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Selecting Ramp Design Speeds

®* NCHRP Report 313

* Independent ramp design speed

Applies from end of one physical nose to beginning of the opposite physical
nose

- Should not be less than design speed of intersecting frontage road

&€ Frontage Road—,

o Z_.L../-.— T R
\ 3
LA, _._—n-L-——"

g_.—

Ramp Profile Ends

T e - e e e
z

T # .-_,.-_--.-7—,

62
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l Texas Department of Transportation

Guidelines for Designing Auxiliary Lanes (AL) on
Frontage Roads

* Section 15.8.1 provides guidance from RTI Report 0-7047

* AL merge length = 550-ft (not including the taper)

- |If future volumes > 1,000 vph/lane or

- Merge Aucxiliary Lane T‘

WY s

- 7!’0?8967?{073(1 o

- Total AL length of 750-ft. Y T

- Heavy vehicles > 10% of frontage traffic
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l Texas Department of Transportation

Guidelines for Designing Auxiliary Lanes (AL) on
Frontage Roads

* X-Ramp spacing
- Rural/less developed urban = 1000-ft min.

- Urban with development = 1500-ft to 2000-ft

Weaving Auxiliary Lane
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Connecting you with Texas.

l Texas Department of Transportation

Weaving Zone Discussion

* Provides guidance on weaving, deceleration and storage zone lengths to
downstream intersections and rural and urban comparison

®* TTI Report 0-7047

* Components:

- Weaving zone

///////////////////////////W) AI

- Deceleration zone Frontage Road

Weaving Zone Deceleration Zone [~—— Storage Zone —=

- Storage zone
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Connecting you with Texas.

l Texas Department of Transportation

Weaving Zone Discussion

* New research from TTI suggests longer queue length in urban areas

- Previously 420-ft

- New 700-ft Weaving Total Ramp-
Frnﬁ;u:;t:nau E:::tenlﬂgtt% Lot S to-
. . s g i P Zone Storage Zone Interchange
Total distances: peod Right Lane (f)
(mph) Change(s)
(ft)
= Urban = 1, 750‘ft Urban 911.8 (two 117.6 1.750
lane changes) '
548.2 (one
Rural 55 194.4 8925
- Rural = 925-ft lane change)
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Left-turn Deceleration Lane Length

* Length of a frontage road AL (left-turn lane in this case) is the sum of:

- Entering taper

El’ff&?
. . Mp
- Deceleration distance

- Storage length ~—_ ~ ~

* Rural: develop length using procedures contained in the RDM (will be more than
the previously discussed 180-ft queue length check value)

* Urban: check length developed using RDM against 700-ft TTI value. Use at least
the 700-ft length
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Connecting you with Texas.
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Right-turn Deceleration Lane Length
* Rural: 180-ft adequate

® Urban: Recommended minimum of 700-ft to avoid blocking issues
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U-Turn/Turnaround Deceleration Guidance

Rural and suburban: 525-ft recommended

Recommend traffic analysis for high ADT (40,000 or greater) intersections and/or
those with LOSE or F

TTI Report 0-7047: recommended 700-ft minimum to avoid blocking issues in

urban areas
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Roundabouts
* Design guidance for:

Multilane

Single lane

Compact

Mini
* Design process and context

* Design parameters & performance checks

<

Single-lane Roundabout Multtane Roundabout

* Special considerations

* Preliminary and Final Design guidance 71
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Roundabout Benefits

* Safety: Reduces fatalities by 90% by
.. . . . . 32 8
eliminating crossing conflict points and confiict points conflict points
head-on crashes

* Slower vehicle speeds which improves
ped. and cyclist outcomes

* Operational: Improves overall traffic flow
by using a yield-on-entry system

A Diverging

% Merging

* Aesthetic Landscaping and Hardscaping O Crossing
opportunities

Conventional intersection vs roundabout
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VERTICAL BARRIER CURB

Roundabouts

DETECTABLE WARNING SURFACE

— SHARED USE PATH

/
/
— MDUNTASLE CURB

DETECTABLE BUFFER ———,
(SEE NOTE 2} "
LANDSCAPED CENTRAL ISLAND —— —
INSCRIBED CIRCLE DIAMETER {ICD} —— /
\ \. / 7 EXTERNAL TRUCK APRON
\ { WITH MOUNTABLE CURB
| —— CIRCULATORY ROAD — CENTER OF ROUKRDABOUT
I 26-FT TO 32-FT L / 5
ERTADRER A / CENTRAL ISLAND
CROSSWALK 20 TO 25.FT
LANLSCAPEL JCX APRON CIRCULATORY ROADWAY pIDEWALK AN
SLAND ARIES VARIES {26-FT MIN_®) BUFFER
s — - ll o e
= e CONC SIDEWALK
— DETECTABLE BUFFER (SEE NOTE 2)

FROM YIELD UINE

/ —— PEDESTRIAN CROSSING
f / MIN. PEDESTRIAN
REFUGE: 5-FY

TRUCK APRON ——,

\
S CURE AND GUTTER, OR MONOLITHIC CURB

— MOUNTABLE CURS
COLORED AND STAMPED CONCRETE

>500T0 —

CROSSWALK N

OR < 100° TO \
YIELD LINE
& \ \
b 5\
6-IN BARRIER CURB
— 6 MAX HEIGHT
ABOVE TOP OF CUAB

: ,_BFJ_U.'!QPEQ‘_”I‘ T‘t??f‘_ké_f,f.f_@_‘._.- —— BIKE RAMP [TYP)

SPLITTER ISLAND
MIN 4-FT FOC TO FOC

EXIT RADIUS Z00-FT MIN

\—— BIN. WHITE SOUD

>50-FTT0 ——
CROSSWALK
OR < 100-FT TO
&-FT UNE, 3-FT GAP
\—— 24-IN WIDE, 3-FT LINE,

25T GAP ENTRV LINE{TYP.}
YIELD TRIANGLES, BASE 2410,
HEIGHT 3&-IN [TVP.)
— ENTRY WIDTH
{24-FT TO 28-FT USUAL) SUBJECT TO
VEHICLE SWEPT PATHS. ENTRY WIDTH

YIELD LINE
SEENDTE 1 —/

ENTRY RADILS

|70-FT TO 90-FT USUAL|
SUBJECT TO VEHICLE f
SWEPT PATHS /
/ /
CUAB & GUTTER —— /
OR MONOUTHIC CURS /
/
/ 15 MEASURED FROM THE SPLITTER
/ 4 h ISLAND PAVEMENT MARKING TO THE
/ H \,  PERIMETER PAVEMENT MARKING,
EXCLUSIVE OF CURB OFFSETS.

EXIT WIDTH ——

(24-FT YO 28-FT USUAL)

SUBJECT TO VEHICLE SWEPT PATHS
R=3FTTYP. !

N Re2fT.TYP
1. INSTALL CONTRAST PAVEMENT MARKINGS FOR CONCRETE
PAVEMENT APPLICATIONS AND LIGHTER-COLORED
ASPHALT, THS INCLUDES Y1ELD SYMBOLS, CROSSWALK
MARKINGS, EDGE LINES, LANE LISE ARROWS, AND ENTRY

LINES.
2. REFER TO RDM SECTION 14.4.4.6 FOR PEDESTRIAN
CIRCULATION PATH BUFFER INFORMATION.




=t

Connecting you with Texas.

l Texas Department of Transportation

Updated Guidance for Other Alternative Intersections
* Restricted Crossing U-Turn Int. (RCUT)

* Median U-Turn Int. (MUT)
* Diverging Diamond Interchange (DDI)

* Displaced Left-Turn Intersection (DLT)
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New Guidance for Other Alternative Intersections

* Continuous Green T-Intersection (CGT)
* Quadrant Roadway Intersection
* Contraflow Left Interchange (CLI)

* Single-Point Urban Interchange (SPUI)
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Continuous Green T

Depending on their level of comfort, ‘R A CGTs, crosswalks are not provided
cyclists may navigate the intersection aross the major street. To cross the
° Be n efl tS 0 using vehicle or pedestrian paths major street, pedestrians may use the
" nearest marked crosswalk (not shown)

1 To turn left from the side street, | To continue straight on

use the channelized lane to merge the top of the T, pass
- I m p roved Sa fety onto the major street through the intersection

- Increased efficiency

- Free-flow in one

v
. . S—— | P esmsnmsmsssssssssmesessssh
directions  —— AW,
- . - b i . ’
-l b rr U .
AN
'I: -
i
From the major street, W : R Pedestrians use marked crosswalks
navigate the intersection H to safely cross the side street
like at a conventional .
intersecbion =‘
. h
:‘ “I* From the side street,
. turn right like at a
:' conventional intersection
NOT 10 SCALE ~ .
g "
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Quadrant Roadway
Intersections

D Street

D Street /

© NCDOT

- Red u Ced Cco nﬂ |Ct p0| ntS Figure 58. Graphic. Conventional versus QR left turn movements: D Street.

* Benefits:

- Reduced traffic signal
phases

|

D Street ) J

- Improved intersection
operations

77
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Contraflow Left
Interchange

* Benefits:

- Increases traffic flow
through the
intersection

- Reduces the likelihood
of congestion and
backups

Note: For simplicity, caly two directions of traffic
are sthown. Opposing traffic follows similar routes.
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Single-Point Urban Interchange (SPUI)

* Benefits:

- Increases traffic flow
through the
intersection

- can be advantageous
along a corridor of
closely-spaced
signalized intersections




sm December 12, 2024
I Texas

Department

of Transportation

Appendices

Navigate to Appendix A & Appendix B



o l Connecting you with Texas.

l Texas Department of Transportation

Appendix A — Designh Exception Tables

* Section 1.2 - Design Exceptions and Design Waivers

Table 1-4: AASHTO's Controlling Criteria for New Location and Reconstruction Projects (4R) Table A-2: 4R Lane Width (Minimum)
Facility Type Additional Factors Lane Width Reference
Minimum Criteria
Rural
DesignSpeed | AppendixTableA-l | Section42 | Minimum design speed based on the functional Fusas Suburban 12 TXDOT Criteria
classification. Urban

Urban Core

) " Minimum lane width based on functional classification
X ! Rural3678
Lane Width Appendix Table A-2 Note 1 type of lane (Mainlane, stc.) and design speed.

2 lane:
Minimum outside and inside shoulder widths based on S = 4I0Y 121t
Shoulder Width | Appendix Table A-3 Mote 2 functional classification, type of facility and design ADT 400 - 2000
speed. ADT > 2000
Rural:3678
Arterials 4 lane divided (e TxDOT Criteria
6 lane divided
4 lane undivided
Rural Town1
Suburbant
Urbani L
Urban Core!
Rurals.&78:
2 lane:
ADT < 400 (DS < 55 MPH)? 10-t
ADT < 400 (DS > 55 MPH)? 114t
ADT 400 - 1500 (DS = 70 MPH)? 114t
ADT 400-1500 (DS > 70 MPH)? 12t
ADT 1500 - 2000 (DS < 45 MPH)2 114t 8 1
ADT 1500 - 2000 (DS > 45 MPH)2 12-it

Collector ADT > 2000 124t TxDOT Criteria
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l Texas Department of Transportation

Appendix B — Design Waiver Tables

* Section 1.2 - Design Exceptions and Design Waivers

Table 1-10: TxDOT Non-Controlling Criteria for 4R Projects

Table B-2: 4R Speed Change Lane Width (Minimum)

Minimum Criteria Criteria Reference Facility Type Additional Factors Lane Width Reference
Minimum wicth required for vehicles to park Rural
Curb Parking Lane . . F— on the edge of the roadway in urban and Suburban e
Width Appendix Table B-1 Section 4.10.18 suburban areas based on the functional Freeways Ty — 12t TxDOT Criteria
class of the roadway.
Urban
Minimum width of acceleration or Rural
Speed Change Lane . ’ P decelerstion lanes for left or right tums, exit
Widith Appendix Table B-2 Section 4.10.2 or entrance lanes, or a climbing lane based Rural Town
on the highway class. Arterials Suburban 104t TxDOT Criteria
Minimum length of acceleration or Urban Core
Length of Speed . g P deceleration lanes for left or right tums, exit
Change Lanes Appendix Table B-3 Section 4.10.2 or entrance lanes, or a climbing lane based Erhar
on the highway cless. Rural
Rural Town
Collectors Suburban 104t TxDOT Criteria
Urban Core
Urban
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