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1 Introduction

The objective of this report is to identify considerations for the development of roadway
design guidelines that addresses the functional and operational aspects of freight vehicle
operations on the Texas Highway Freight Network (THFN). The need for this study was
identified in the 2018 Texas Freight Mobility Plan, which suggested that steps could be
taken to facilitate how trucks navigate the state’s roadway network, improving mobility,
accessibility, and safety.

The analysis summarized in this report compares Texas roadway design criteria to criteria
adopted by six peer states (Arizona, California, Florida, Michigan, New York, and
Washington) to determine if other state departments of transportation are designing roads
differently in ways that could better accommodate freight operations. The detailed results of
the comparison are included in the Appendix.

Information collected for the peer comparison, combined with the findings from the
literature review and the engineering judgement of the project team, informed the
development of preliminary recommendations for optimal and minimum design criteria by
functional class. Once recommendations have been vetted with TxXDOT and other
stakeholders, recommendations will be summarized and added to the end of this report.

This report is organized into the following sections:

e Section 2: Functional Classification
This section describes the functional classification system used in this analysis,
recognizing that the preferred design depends on the type of road and its context in the
surrounding area.

e Section 3: Key Attributes of Freight Movement
This section describes the methodology used to identify the design attributes that have
the greatest impact on freight travel on the THFN.

e Section 4 Inventory of Existing Guidelines
This section compares how key attributes are designed on Texas roads and roadways in
the six peer states.

e Section 5 Optimum and Minimum Design Criteria
This section has not been prepared but will summarize the recommended optimum and
minimum design criteria for Texas and highlight how they differ from current practice.




2 Functional Classification

This section provides an overview of how functional classification was used to identify and
organize key attributes for consideration in the development of freight centric design guidelines.
A roadways functional classification identifies its dimensions, context, and overall function
within a transportation system. Facilities are classified based on characteristics such as
geometric design, traffic capacity, speed, and the level of land use access. The overview was
conducted with the understanding that its particulars could be further refined as criteria was
reviewed and assessed in detail.

2.1 Context Based Functional Classification

Roadway design traditionally utilizes four functional classes: freeways, arterials, collectors, and
local streets. This system typically categorizes roads by their position in the transportation network
and the service they provide in terms of accessibility, mobility, significance, and continuity.
Highways allow continuous and high-speed connectivity between regional and/or other long-range
destinations but provide limited access to surrounding land uses. Conversely, non-highway roads
typically allow greater land use access, but lower travel speeds. Non-highway road functional
classification characteristics are summarized in Exhibit 1.

Exhibit 1:  Non-highway Road Functional Classification Characteristics

Functional Distance Access Speed Distance Significance | Number

Classification | Served (and | Points Limit between of Travel
Length of Routes Lanes
Route)

Longest Few Highest  Longest Highest  Statewide More

Collector Medium Medium Medium  Medium Medium  Medium Medium

Shortest Many Lowest Shortest  Lowest Local Fewer

Source: FHWA, Highway Functional Classification Concepts, Criteria, and Procedures, 2013.

While the traditional functional classification system has been very useful in roadway design,
newer guidance asks designers give greater consideration to the context surrounding the
road. To accomplish this, the 2018 AASHTO Green Book suggests including the density and
character of an area in roadway assessments, which allows design criteria to vary across
different contexts without changes to the roadway functional class. Some of the factors that
should be considered when developing a context based functional classification system
include development density, land uses, building setbacks, transit availability, topography,
soil type, land value, population density, and building square footage. It is also important to
consider the impacts of planned future development.

2.2 Functional Classes
According to the 2018 Texas Freight Mobility Plan, the THFN consists of 21,834 centerline
miles of roads throughout the state, spanning all functional classes and contexts. Arterials,
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however, account for the majority of THFN lane miles with 15,565 centerline miles or over
70 percent of the total centerline mileage. Total mileage by functional class and type is
summarized in Exhibit 2.

Exhibit 2:

Freeway

Arterial

Collector

Functional Classification by Roadway Type

Functional Roadway Type (Fun Sys)
Classification

Rural - Interstate

Urban - Interstate

Urban - Principal Arterial (other Freeway & Expressway)

Subtotal
Rural - Principal Arterial
Rural - Minor Arterial
Urban - Principal Arterial (other)
Urban - Minor Arterial

Subtotal
Rural - Major Collector
Rural - Minor Collector
Urban - Collector

Subtotal
Rural - Local
Urban - Local

Subtotal

1,999
1,424
1,468
4,892
7886
3,211
3,979
489
15,565
1,249
21

98
1368

Length | % of
() Subtotal

41%
29%
30%
100%
51%
21%
26%
3%
100%
91%
2%
7%
100%
22%
78%
100%

Exhibit 3 presents the Statewide distribution of roadways by functional classes. The majority
of freeway mileage is located in urban areas; collectors and arterials are more common in
rural areas. Most of the local road mileage on the THFN is located in urban areas. A
depiction of functional classes for each of the TxDOT Districts is available in Appendix A.




Exhibit 3;: THFN - Statewide

Freeway
Arterial
Collector

Local

3 Key Attributes for Freight Movement

3.1 Prioritization

A multilayered process was used to identify the infrastructure design considerations that
have the largest effect on freight operations, particularly trucking. As shown in Exhibit 4, the
first step involved conducting an extensive review of the literature, including roadway
manuals, design reports, and academic publications. The findings of this literature review
are included in a Technical Memorandum submitted previously to TxDOT. This allowed the
development of a list of important design attributes across roadway geometrics,
intersections, bridges and structures, pavement, traffic operations, and multimodal
accessibility. The project team then internally scored these attributes based on effect on
truck operations, the availability of data to assess the criteria, and cost effectiveness of
recommending changes. Two TxDOT engineers from the Design Division where then asked
to score the design attributes along the same dimensions. This provided valuable input from
engineers involved in implementing and specifying roadway design in the state. The final
step involved turning the list of attributes into a survey that allows respondents to rate the
importance of each attribute on a scale from 1 to 10. This survey was promoted in the
Freight Advisory Committee to receive input from a wide range of stakeholders. Then it was
advertised to just truck drivers to get the perspective on the ground of what design elements
most affect freight operations.
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The three scores for each design attribute (project team, TXDOT engineers, survey of
stakeholders and truck drivers) were compiled in a matrix and the scores were totaled to
identify the attributes that ranked the lowest. These attributes were deleted from
consideration, allowing the study to focus on the higher ranked attributes.

Exhibit 4:  Prioritization Framework

TxDOT Survey of

Literature Project Team Stakeholders

Engineer

Review Scoring Input

and Drivers

The following sections provide a description of the design attributes identified as important
for freight operations.

3.2 Key Attributes — Roadway Geometrics

3.2.1 Design Speed

According to the AASHTO’s Green Book?, design speed is defined as “the selected speed
used to determine the various geometric features of the roadway.” The design speed
concept is utilized to establish horizontal alignment, vertical alignment, and cross-section
design element in geometric design. The AASHTO Green Book also reiterates that the design
speed should be logically chosen to represent the speed that can be safely maintained over
a section and establish its specific minimum geometric design elements (such as Stopping
Sight Distance, intersection geometrics, vertical grade). The assumed value often depends
on topography, adjacent land uses, and functional classification of the roadway. While in the
literature or roadway design manuals reviewed the selection of the design speed does not
depend on the amount of trucks traveling on the road, this determination has a strong effect
on how the road is ultimately designed.

NCHRP Report 5042 included a survey to consolidate industry understanding on definitions
and values for design speed and operating speeds. Majority of the respondents preferred to
define the design speed as “a speed selected to establish specific minimum geometric
design elements for a particular section of highway”. Operating speed is typically defined as
the “speed at which drivers are observed operating their vehicles during free flow
conditions”. AASHTO Green Book also observes that the 85th percentile of the distribution of
observed speeds is a good measure of the operating speed associated with a particular
location or geometric feature. Exhibit 5 lists the most common responses given for design
and operating speeds for rural and urban facilities from the mailout survey.

1 Hancock, M. W., & Wright, B. (2013). A policy on geometric design of highways and streets. American Association of State Highway and
Transportation Officials: Washington, DC, USA.

2 Fitzpatrick, K., Carlson, P., Brewer, M. A., Wooldridge, M. D., & Miaou, S. P. (2003). NCHRP report 504: Design speed, operating speed,
and posted speed practices. Transportation Research Board of the National Academies, Washington, DC.
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Exhibit 5:

Design and Operating Speeds for rural and urban facilities

Terrain Speed Terms Multilane Arterial |Freeway
CoIIector Undivided

URBAN
Level / Rolling |Anticipated Operating Speed |30 35-45 |45-55 50-60 |60-70
(mph)
Anticipated Posted Speed 30 30-45 |45 45-55 |55
(mph)
Design Speed (mph) 30 35-50 |45-50 45-60 [60-70
‘Mountain Anticipated Operating Speed |25-35 |30-45 |40-50 50 55-65
(mph)
Anticipated Posted Speed 25-30 [35-40 |45 45 55-60
(mph)
Design Speed (mph) 30 40 40-50 50 60-65
'RURAL
Level / Rolling |Anticipated Operating Speed |35-55 |60-65 |60-65 60-70 |70-75
(mph)
Anticipated Posted Speed 55 55 55 65 70
(mph)
Design Speed (mph) 60 60 60 60-70 |70
‘Mountain Anticipated Operating Speed |30-35 |30-60 |50-60 50-60 |60-70
(mph)
Anticipated Posted Speed 25-35 |55 45-55 50-60 |55-65
(mph)
Design Speed (mph) 30-40 |35-60 |50-60 50-60 |65-70

Source: Adapted from NCHRP Report 504

3.2.2 Stopping Sight Distance

Stopping sight distance is the visible distance required to ensure a safe stop. This distance is
usually determined as the summation of two terms: the brake reaction distance and the
braking distance. The brake reaction distance is the distance traveled by the vehicle from
when the driver first sights an object necessitating a stop to the instant the brakes are
applied. The braking distance is the distance required to bring the vehicle to a stop once the
brakes are applied. Trucks, especially when fully loaded, need longer stopping distances for a
given speed than passenger vehicles. However, it is also possible that because of their
training and extensive experience on the road, truck drivers have on average faster reaction
times.

NCHRP Report 5053 documented criticisms of stopping sight distance criteria based on
considerations for trucks. It acknowledged that the widespread deployment of antilock

3 Harwood, D. W., Torbic, D. J., Richard, K. R., Glauz, W. D., & Elefteriadou, L. (2003). Review of truck characteristics as factors in roadway
design (194 p.). Report No. NCHRP Report 505. Transportation Research Board-National Research Council, Washington DC.
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braking alleviates the concern for any major changes in stopping sight distance policies to
accommodate trucks. It also noted that additional research may be justified into conditions
when trucks need to stop going downhill and, on a curve, which might require a significantly
longer distance. Exhibit 6 displays the stopping sight distance of a vehicle moving at design
speed.

Exhibit 6: [lllustration - Stopping Sight Distance

DESIGN SPEED/ ,
GRADE ———— i |

OBJECT—

STOPPING SIGHT DISTANCE

Source: AASHTO Green Book

3.2.3 Passing Sight Distance & Passing/No-Passing Zones

The passing sight distance is the length of roadway that the driver of the passing vehicle
must be able to see to make a passing maneuver safely. This attribute is particularly
important in two-lane, two-way highways ensure that passing vehicles using the lane
normally used by opposing traffic have a clear view ahead for a distance sufficient to
minimize the possibility of collision with an opposing vehicle (see Exhibit 7). The design
criteria for passing sight distance and resulting recommendations for minimum passing
zone lengths depend on vehicle attributes, such as type (passenger car/trick), vehicle
length, acceleration/declaration capabilities, and driver eye height. In general, significantly
longer sight distances are needed for passing maneuvers when the passed vehicle, the
passing vehicle, or both vehicles are trucks.

NCHRP Report 505 conducted sensitivity analyses that looked at passing sight distance
requirements for scenarios other than the passenger cars as both the passing and passed
vehicles. It noted that the AASHTO Green Book recommendations for passing sight distance
are very conservative and are considerably higher for all vehicle overtaking scenarios for
various design speeds and larger than the default MUTCD recommendations. However, in
deciding passing zone lengths. most of the scenarios required higher lengths than AASHTO
recommendations, especially for higher design speeds (more than 50 mph). In particular,
truck overtaking truck always remained higher than both AASHTO and the default MUTCD
recommendations (120 m or 400 feet) for design speeds greater than 25 mph.



lllustration - Passing Sight Distance

Exhibit 7:
s - PASSING SIGHT DISTANCE - -
- = [l
)| —=—=—Desicn
- SPEED
DESIGH ——— == - -
SPEED

Source: AASHTO Green Book
3.2.4 Railroad-Highway Grade Crossing Sight Distance
The railroad-highway grade crossing sight distance ensures vehicle operators can observe
the approaching train in a sight line and take necessary corrective action without creating
conflicts (i.e. either safely pass through grade crossing prior to train’s arrival or safely stop
the vehicle prior to encroachment in the crossing area). Train-activated warning devices can
also assist the drivers in this regard. They do not need to be changed because they were

based on recent research that included trucks.
Exhibit 8 shows the sight distances from the crossing for the highway vehicles and train

(dw and dr) respectively. MTCD refers to the "minimum track clearance distance" at the
crossing, which should be clear of vehicles when a train is approaching)

Sight distance associated with railroad-highway crossing

Exhibit 8:

)

A w {
W
$!
&
K
=
g dr
L
g
!
- 3H
i
3 o

: -
i :‘“"““'““'“'““'““'"'r"""""“""""""'*“"*-----"f’ 8 +:
i _'....E.-.."
| Lo se I MTCD
dH
CROSSING ZONE

CROSSING APPROACH ZONE

ADVAMNCE NOTICE ZONE

Source: FHWA
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3.2.5 Vertical Grade

Vertical grades are the percent of vertical elevation relative to horizontal travel. Grades
above two percent may affect operations of truck traffic depending on the length of grade,
creating speed differentials between the vehicle types that use the highway. Exhibit 9
illustrates the signage provided to warn trucks of steep grade ahead.

Exhibit 9: Illustration for Steep Grade for trucks

9% GRADE |@
NEXT
11710 MILES i

Source: Alamy.com

3.2.6 Critical Length of Grade

The critical length of grade indicates the maximum length of an upgrade on which a loaded
truck can operate without an unreasonable reduction in speed. The Green Book defines
critical length as the length of grade that would produce a speed reduction of 15 km/h (10
mph) for a 120 kg/kW (200 Ib/hp) truck. This criterion is used by the AASHTO Green Book to
determine whether an additional truck-climbing lane is warranted, given the reduction in
level of service that would occur without it. In general, the critical length often depends on
traffic volume, truck percentage, truck performance capabilities (weight /power), and the
grade steepness. The Green Book contains several truck speed profile plots (i.e., plots of
truck speed versus distance along a grade) for use in determining the critical length of grade
that might warrant a climbing lane. It also includes a Truck Speed Profile Model spreadsheet
and allows the user to input the actual vertical alignment for any site of interest and to
choose any appropriate value for initial truck speed and weight-to-power ratio.




3.2.7 Acceleration Lane

The acceleration lanes provide distance for slow-moving vehicles to accelerate and merge
into fast-moving highway traffic before entering the through lanes of the highway (Exhibit
10). They are measured from the point where the left edge of the traveled way of the ramp
joins the traveled way of the through roadway to the beginning of the downstream taper.
NCHRP Report 505 concluded that the lanes can accommodate an average truck, but not a
heavily loaded one, especially if a grade is present.

Exhibit 10: lllustration of acceleration lanes

a - Parallel acceleration lane b - Tapered acceleration lane

Legand

=+ Direction of traveal

Full lans width
Broken lana line

|— markings far cne-half
length of full-width
accaelaration lane

———tr Channelizing lines

Channalizing line

Edge of
through
lane

Source: U.S. DOT MUTCD
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3.2.8 Deceleration Lane

The deceleration lanes allow traffic exiting a major highway to slow down to a safer speed to
make a left or right turn at an intersection, or merge with local street, without affecting the
main flow of traffic (see Exhibit 15). NCHRP Report 505 noted no evidence that faster
operating speeds for trucks exiting highways can be prevented by using longer deceleration
lanes and hence no specific changes were recommended to existing Green Book design
criteria. However, it proposed lengths of acceleration and deceleration lanes that varied
based on speed limit of the highway and whether the truck is loaded or not.

Exhibit 11: Illustration of deceleration lanes

A - Parallel deceleration lane B - Tapered deceleration lane

Prysical _|
gore

Optional
white chevron

NSRS —
mﬁlklngs in —_J/
neulral area

White y

channglizing

lines

Wide or normal width
solid white lane lina _J
(optional, variabla
ength) or normal
width dotted white
lang lina

Mormal widih dotted
white lane line from
upstream end of full
widih deceleration
lane to theoretical

gore or to upstream t 1 '

end of optional solid
white lane lina

Normial width dotted
lane line or dotted /‘,_—'
extansion of right-
hand edge line
is optional in
deceleration
lane tapar

Source: U.S. DOT MUTCD

Optional Physical
white chevron e gore
markings /__./
in neutral —
area
Theaoratical gore '|' T

White
channelizing
lines

Theoretical gore

Optional /
normal width

dotted white

extension of
right-hand
adge line
Legend
=+ Direction of travel
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3.2.9 Lane Width

Lane widths have a great influence on driving safety and comfort. Lane widths of 9 to 12
feet [2.7 to 3.6 m] are generally used, with a 12 foot [3.6-m] being the most predominant on
most high-speed, high-volume highways (Exhibit 16). A 12-foot [3.6-m] lane width reduces
the cost of shoulder and surface maintenance due to lessened wheel concentrations at the
pavement edges. 10 foot lanes should only be used in areas with restricted right-of-way or
having little to no truck traffic. In rural areas, narrow lanes can be considered only on roads
with little traffic and lower design speeds

3.2.10 Shoulder Width

Shoulders are the portions of the roadway adjacent to the travel way for accommodation of
stopped vehicles, emergency usage, and for lateral support of pavement layers (see Exhibit
12). Trucks should have usable shoulders at least 10 feet [3.0 m] wide and preferably 12
feet [3.6 m] wide; however, widths greater than 10 feet [3.0 m] may encourage
unauthorized use of the shoulder as a travel lane.

Exhibit 12: Lane and Shoulder Widths

@ Outside Through Lane Width Left Paved Shoulder Width
Right Shoulder Total Width Right Sideslope Width
Right Paved Shoulder Width Left Sideslope Width

Left Shoulder Total Width
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3.2.11 Curb Offset

Curbs are used to ensure motorists stay on course on Traveled Way thereby ensuring safety
and utility of the highway. Curbs can be either vertical or sloping, each designed individually
or together with the pavement. Curb offset is the distance from edge of travel lane to face of
curb. According to the TxDOT’s Roadway Design Manual, it is desirable to have a curb offset
of two feet. It is common to use curbs in urban streets and low-speed highways and on
bridges with sidewalks.

3.2.12Ramp Length

Ramps (or slip road) often serve similar purposes of connecting one major streets to
another, or help entering or exiting controlled-access highway (freeway or motorway).
According to FHWA’s Model Inventory of Road Elements, the length of a ramp is measured
from painted nose of a gore to painted nose of a gore in case of freeway connections. In the
case of ramps connecting to an at-grade intersection, this would be measured from painted
nose of gore to intersection curb line. Exhibit 13 presents the measurement of ramp length
on freeway connections and at-grade intersections.

Exhibit 13: lllustration. Measurement of Ramp Length

Source: FHWA

3.2.13Merge and Weave Length

Merge and Weaving length represent the minimum acceptable distance between positioning
of ramps on highways (Exhibit 14). TXDOT’s Roadway Design Manual recommends several
iterations of traffic analysis be conducted in accordance with TRB’s Highway Capacity
Manual before determining these lengths at the higher design speeds. The distances
required for adequate signing should also be considered. There are no specific guidelines
for trucks. In general, trucks require longer to merge, and take up more space.
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Exhibit 14: Merge, diverge and weaving movements illustrated

=

(a) Weaving movements cross each others path.

(b) Merging movements join to (c) Diverging movements divide

form a single traffic stream. to form separate traffic streams.

Source: Univ. of Memphis

3.2.14 Climbing Lane

Climbing lanes are designed to allow trucks, particularly those heavily loaded, to travel up a
grade at a slower speed than general traffic (see Exhibit 15). If the critical length is
exceeded at grade, then a climbing lane is desirable. The final decision to install a truck
climbing lane may depend on several factors, but basically is determined by the reduction in
speed differential between various vehicle types and level of service that would occur
without the addition.

Exhibit 15: [llustration. Climbing lane on I-81 in Virginia (Source: FHWA)

Source: FHWA
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3.2.15 Truck-Access Driveway

As described in the TXDOT’s Access Management Manual, driveways provide vital
functionality to ensure continuity in safe access management to publicly maintained streets,
road, highways or access for entering or exiting private properties. The Manual lays out
detailed criteria for the construction and maintenance of private, public, and commercial
driveway.

NCHRP Report 6594 proposed guidelines for geometric design of driveways. Most of the
design guidelines were not specific to freight transportation; however, it did consider trucks
in certain criteria. The study identified specific design controls that would need to be
considered for designing a driveway including: driveway settings, user mix considerations,
attributes for bicyclists, drivers and pedestrians, and motor vehicle attributes. The design
process generally involves selecting a design vehicle based for the purpose and location of
the driveway. Large trucks, with their wide off tracking, use mainly commercial driveways.
Large trucks should be the design vehicle for driveways serving industrial areas. Following
the selection of design vehicle, geometric features such as driveway width, length, median
features, and connection and transition shape are determined.

3.3 Key Attributes — Intersections

3.3.1 Intersection Sight Distance

Intersection Sight Distance (ISD) gives drivers enough Time to have an unhindered sight of
signage, traffic control devices, and potential obstructions to identify potential conflicts with
other vehicles at intersections and take appropriate corrective actions. It also provides
sufficient view for drivers of stopped vehicles to decide when to enter the intersection
highway or cross it. The ISD is typically measured along the major road beginning at a point
that coincides with the location of the minor road vehicle. The sight distances in the 2018
Green Book included several considerations for trucks. As an instance, it is recommended to
use the eye height of a truck driver (7.6ft) in checking sight obstructions within the Sight
Triangles (defined as triangles formed along intersection approach legs and across their
included corners that are clear of obstructions). NCHRP Report 505 recommends no
changes to these design guidelines. In general, Truck drivers often sit at an elevation higher
than regular passenger vehicles, potentially giving them better sight distances at an
intersection. Exhibit 16 presents a depiction of measuring ISD.

4 Gattis, J. L. (2010). Guide for the geometric design of driveways (Vol. 659). Transportation Research Board.




Exhibit 16: Illustration. Intersection Sight Distance
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Source: FHWA

3.3.2 Turning Radius

The turning radius or turning circle of a vehicle is the radius of the smallest circular turn (i.e.
that the vehicle is capable of making (Exhibit 17). In more technical terms for a truck,
NCHRP Report 505 defines it as “the path of the outer front wheel following a circular arc at
a very low speed and is limited by the vehicle steering mechanism.”

Exhibit 17: Turning radius measurement demonstration for a truck

Off tracking width Path of front
overhang

front wheel

* Assumed steering angle is 31.7°

* CTR = Center line turning radius
at front axle

Path of right
rear wheel

Source: U.S. Army Transportation Engineering Agency (TEA)

Recommended turning radius is shown in Exhibit 18.

16




Exhibit 18: Turning Radius for Trucks

Single-Unit Truck | Single-Unit Truck (Three Axle)

Minimum Design Turning Radius (ft.) 41.8 51.2

Centerline Turning Radius (CTR) (ft.) 38.0 47.4

Minimum Inside Radius (ft.) 284 36.4
Source: AASHTO (2018) “Green Book” Policy on Geometric Design of Highways and Streets

3.3.3 Storage Length for Turn Lane

Storage Lanes are usually provided at intersections, and in general should be designed to
accommodate the vehicles that are expected to queue during a signal cycle (see Exhibit 19).
As per FHWA (2004)3, a default recommendation could be one-half to two times the average
number of vehicles queued per cycle. The queue length is often considered a function of the
cycle length, signal phasing, rate of arrivals and departures, and vehicle mix. Given their
lengths, the presence of combination trucks can quickly exhaust available storage lane
capacity.

Exhibit 19: Storage length demonstration for left turn lanes

Bay Storage
Approach Taper _Taper | Length _

< »

Deceleration Length

+ »

Source: U.S. Army Transportation Engineering Agency (TEA)

TxDOT’s Access Management Manual and AASHTO Green Book (2011) also offers insights
for design of right turn lengths and associated elements including storage length, taper,
deceleration length, and lane width. They can be calculated using standard Highway
Capacity Manual Software (HCS) or by using advanced simulation tools such as SYNCHRO,
VISSIM, subject to availability of detailed traffic data.

5 Rodegerdts, L. A., Nevers, B. L., Robinson, B., Ringert, J., Koonce, P., Bansen, J., ... & Neuman, T. (2004). Signalized intersections:
Informational guide (No. FHWA-HRT-04-091). United States. Federal Highway Administration.
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3.3.4 Channelization

Channelization represents the separation or regulation of conflicting vehicular or pedestrian
movements into definite paths of travel by properly-designed traffic lanes and
islands/medians (see Exhibit 20). Properly designed channelization can enhance safety for
vehicles and pedestrians and offer capacity improvements, while poorly conceived ones
could lead to deteriorating effect on both of the metrics as compared to no-build scenarios.

Exhibit 20: Channelization Island

v
i agis.

Source: U.S. Army Transportation Engineering Agency (TEA)

3.4 Key Attributes — Bridges & Structures

3.4.1 Bridge Vertical Clearance

Bridge vertical clearances are the distances required for safe passage of vehicles including
trucks through an overhead structure. Minimum vertical clearance requirements usually
apply to the total travel way that includes travel lanes and usable paved shoulders (see
Exhibit 21). Considering most trucks have height less than the design vehicle (13.5 feet),
vertical clearance is generally not a major concern for structures designed in compliance
with Green Book. The Green Book recommends 14 feet and 16 feet clearance on arterials
and freeways respectively.
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Exhibit 21: Measuring minimum vertical clearance
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Source: TxDOT's Roadway Design Manual

The April 2018 revision of the Roadway Design Manual included additional guidance on
vertical clearances on the Texas Highway Freight Network (THFN). A process was also
described for exempting certain projects from having to meet the higher vertical clearance
requirements if on the THFN (Design Deviation Process); such projects are primarily in urban
core areas. The standard vertical clearances for new freeway projects (4R) are 16.5 feet.
The new guidance increases this to 18.5 feet for all new projects or reconstructions
occurring on the THFN, as defined by the Transportation Planning and Programming
Division. Just like with the standard criteria, vertical clearances to pedestrian crossover
structures have to be one foot higher because of the increased risk of personal injury from
overhead impact. The THFN vertical clearance requirements should be considered for bridge
and incidental vertical obstruction to the Freight Network that supports significant origin-
destination locations. For Mobility Corridors (5R) that are intended for long distance travel
and have design speeds of 85 mph to 100 mph, the vertical clearance for structures is 16.5
feet, unless on THFN

3.4.2 Bridge Clearance over Navigable Waterway

FHWAS® has established navigational clearance-related policies and set coordination
requirements with other federal agencies for highway bridges which require navigational
clearances. The policy directs the States to provide clearances which meet acceptable
needs of navigation while maintaining operational mobility for highways. As much as
practicable, the policy also directs to provide fixed bridges with appropriate horizontal and
vertical clearance and recommends installing pier protection and vehicular warning systems
on bridges subject to collisions. The agencies to coordinate for obtaining clearances and
associated permitting process include U.S. Army Corps of Engineers, U.S. Coast Guard, and
Environmental Protection Agency among others. It is important to keep FHWA and USCG
involved early during the project development process as they offer policy directives and
specific vertical and horizontal clearances for navigable waterways.

6 FHWA (1994),” Subchapter G, Pat 650, Subpart H”, https://www.fhwa.dot.gov/legsregs/directives/fapg/cfr0650h.htm
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The TxDOT’s Roadway Design Manual describes the principal navigable waterways in the
State of Texas include:

Gulf of Mexico bays

Gulf Intracoastal Waterway

Trinity River from the Gulf of Mexico to Fort Worth
Several ship channels serving the Gulf of Mexico

As an instance, 10 of the 13 bridges across the Gulf Intracoastal waterway are fixed with all
of them having vertical clearance of at least 73 feet or higher and the three operating
bridges all have closed vertical clearances between O feet and 8 feet that will prohibit most
vessels from passing through without an opening. Exhibit 22 illustrates the clearance
measurements over Navigable Waters of SR 520 Floating Bridge in Washington.

Exhibit 22: lllustration, Floating Bridge Clearance over Navigable Waters for
SR 520 Floating Bridge
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N

70’

70

Note: not to scale; drawing for illustrative purposes only.

Source: WSDOT

3.4.3 Railroad-Highway Underpass Bridge Vertical Clearance

Highways under railroad structures are referred to as railroad underpasses (see Exhibit 23).
Typically, an underpass imposes restrictions in horizontal and vertical clearance and also
adds maintenance burden. TxXDOT’s Roadway Design Manual provides recommendations for
clearance requirements for highways underneath the railroads. It is also recommended to
consider bicyclists and pedestrian needs at the underpasses and while deciding for
horizontal clearance that also meets additional requirements.
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Exhibit 23: lllustration. Railroad Underpass at International & Great Northern
Railroad Underpass — San Antonio TX

3.4.4 Railroad-Highway Overpass Bridge Vertical Clearance

Highway structures over rail roads are called railroad overpasses (see Exhibit 24). Per Texas
Administrative Code, Title 43, Part 1, Chapter 7, Subchapter D, Rule 7.36, the minimum
vertical clearance is 22 feet O inches from the top of the track to the lowest part of the
bridge, and the minimum horizontal clearance is 8 feet 6 inches from centerline of tracks to
face of pier or other obstruction. According to TxDOT’s Bridge Project Development Manual?,
most of the railroad companies have requirements higher than the legal minimum and they
should be involved early on in the design process. It is common to have a horizontal and
vertical clearance of 12 feet and 23 feet 4 inches respectively.

7TxDOT(2018), Bridge Project Development Manual, http://onlinemanuals.txdot.gov/txdotmanuals/bpd/bpd.pdf
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Exhibit 24 lllustration. Railroad overpass in Huntingburg

3.5 Key Attributes — Pavements

The attributes corresponding to pavements includes selecting the type of pavements suited
to address the needs of a particular project and then designing the pavement following the
Agency’s standards and the design criteria that emulates site-specific conditions. The two
broader types of pavements for new or reconstruction design include flexible or rigid
pavements and each one of them offer different trade-offs for initial construction and future
maintenance and rehabilitation costs. In recent years, perpetual pavement design approach
that use a long-lasting hot-mix asphalt has also gained popularity considering their longer
service life and reduction in lifecycle maintenance costs.

Incorporating truck-related considerations for pavement traffic is vital to minimizing lifecycle
cost of pavements. The composition of truck traffic and prevalence of heavy truck loads can
be considered in pavement design. Nonetheless, the magnitude of impact of heavy loads on
pavement deterioration often necessitate consideration of other relevant attributes such as
existing pavement condition, distress type, the weather, the failure mode, among others.

3.6 Key Attributes — Work Zones

The attributes concerning design of work zones are critical for ensuring vehicular safety and
mobility when traveling the constrained work space. The design elements of work zones are
often governed by Federal guidelines (namely the Work Zone Safety and Mobility Rule and
the Temporary Traffic Control Devices Rule), with each States customizing the rule to match
their local conditions. TxDOT uses its Manual of Uniform Traffic Control Devices (MUTCDS®) to
guide the design of its work zone and traffic control elements. Some of the design attributes
for efficient control of traffic through work zones include dynamic warning signs to warn
motorists of slow traffic and trucks in construction work zones (see Exhibit 25), design of

8 TXDOT (2014), “Texas Manual on Uniform Traffic Control Devices (TMUTCD), Revision 2”, retrieved from
http://ftp.dot.state.tx.us/pub/txdot-info/trf/tmutcd/2011-rev-2/revision-2.pdf
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acceleration and deceleration lanes for traversing in and out of work zones, and other smart
work zone technologies. In general, FHWA and State guidelines have not explicitly
considered truck-related characteristics for work zone design and traffic control.

Exhibit 25: Solar Advanced Work Zone Warning System (SAWS) for trucks

Source: ARTBA

3.7 Key Attributes — Traffic Operations

Key attributes for traffic operations involve engineering the roads with appropriate design
elements and control measures to ensure traffic safety and traffic management. Operational
considerations are generally holistic which includes all types of vehicles typical for the
corridor including freight traffic. In recent years, there has also been increased interest in
experimenting the integration of truck platooning on U.S. highways, especially with potential
safety and emission benefits they can offer. It may become necessary to explore key
attributes relevant to truck platooning that have positive effect on operational performance.
Giving signal priority to freight vehicles is another operational consideration for future
corridors. While no State has thus far implemented this strategy in their highways, initial
simulation-based studies had revealed that this strategy could work well on corridors with
significant truck percentages; however, a systemic analysis need to be carried to analyze the
resulting impact on side streets in the network?,10..

9 Heydari, A. (2019). Effectiveness of Transit Signal Priority Strategies at Intersections with High Truck Volumes (Master's thesis, University
of Waterloo).

10 Park, S., Ahn, K., & Rakha, H. A. (2019). Environmental Impact of Freight Signal Priority with Connected Trucks. Sustainability, 11(23),
6819.
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3.8 Key Attributes — Multimodal Accessibility

These roads are often vital to ensure access with rail, air, and waterborne intermodal
terminals and provide first-mile/last-mile connectivity. While it is common for these roads to
be designed for higher truck percentages, they should also be designed with adequate
capacity, supporting design elements, and control measures to handle frequent occurrences
of oversized/overweight trucks.

4 Inventory of Existing Design Guidelines

Many commonly accepted design guidelines are inadequate to accommodate the number
and types of trucks on the roads today. This leads to turning radii, acceleration lanes,
shoulder widths, pavement strengths, and work zone configurations that pose operational
bottlenecks and safety risks for the movement of freight on the roads.

This report and the accompanying Comparison Matrix (in the Appendix) describe TxDOT’s
design criteria and how they compare to peer states and national guidance. The Comparison
Matrix presents the criteria for different design areas and assesses whether TxDOT’s criteria
are higher or lower than the other criteria reviewed. The Comparison Matrix focuses on
geometrics, while this report covers pavements, structures, work zones, traffic operations,
and multimodal accessibility as well. This section also describes the methodology, sources,
and key findings of the Matrix.

Six peer states were identified by TxDOT and are reviewed in this report:

Arizona
California
Florida
Michigan
New York
Washington

The purpose of this analysis is to identify places where TxDOT’s design criteria already are
leading examples or could be changed to facilitate a wider range of truck operations.
Comparison also is useful to assess the compatibility of Texas’s design criteria with other
states, assisting the efficient travel of trucks across state boundaries in service to national
markets.

Many of the guidelines and reports reviewed also are discussed in the Literature Review
Technical Memorandum. Reviewing that Memorandum first will aid in understanding the
context behind the comparisons drawn in this document (see Literature Review).



https://camsys.egnyte.com/app/index.do#storage/files/1/Shared/Projects/Texas%20Freight%20Mobility%20Plan/Work%20Authorization%204/Task%202%20Feasibility%20and%20Statewide%20Planning%20Studies/Task%202.1/Literature%20Review?p

4.1 Geometrics

The following geometric design elements are presented in the Comparison Matrix:

Design vehicle: Selected vehicles, with representative weight, dimensions, and operating
characteristics used to establish roadway design controls.

Design speed: Selected speed used to determine the various geometric design features
of the roadway.

Stopping Sight distance: The distance required for a driver to recognize a hazard or
potential threat during challenging driving conditions.

Passing sight distance & Passing/No-Passing Zones: The length of roadway that the
driver of the passing vehicle must be able to see to make a passing maneuver safely.

Railroad-Highway grade crossing sight distance: Sight distance along road and along
railroad tracks for an approaching driver to recognize the crossing, perceive the warning
device, determine whether a train is approaching, and stop if necessary.

Vertical Grades: The slope along the direction of travel.

Critical length of grade: Maximum length of a designated upgrade on which a loaded
truck can operate without an unreasonable reduction in speed.

Acceleration lane: A speed change area or lane consisting of added pavement at the
edge of through traffic lanes to permit vehicles to accelerate before merging with
through-traffic flow.

Deceleration lane: A speed change area or lane consisting of added pavement at the
edge of through traffic lanes to permit drivers to diverge from through-traffic flow without
reducing speed until after diverging maneuver is completed.

Lane width: The width of the travel lanes.
Shoulder width: The width of the right or left shoulder.
Curb offset: Distance from edge of travel way to face of curb.

Ramp length: Measured from painted nose of a gore to painted nose of a gore in case of
freeway connections. In the case of ramps connecting to an at-grade intersection, this
would be measured from painted nose of gore to intersection curb line.

Merge and weave distance: The minimum acceptable distance between positioning of
ramps on highways.

Climbing lane: Roadway lane design that allows slower travel for large vehicles
ascending a steep grade.

Truck-Access driveway: Provides vital functionality to ensure continuity in safe access
management to publicly maintained streets, road, highways or access for entering or
exiting private properties.

Turning radius: The radius of the smallest circular turn that the vehicle is capable of
making.
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Storage length for turn lane: Length of turn lane sufficient to avoid spillback of turning
vehicles into the through-travel lanes waiting for signal change or for a gap in opposing
traffic flow.

Channelization: The separation or regulation of conflicting traffic movements into
definite paths of travel by traffic islands or pavement markings.

Bridge vertical clearance: The height of bridges, structures, and signs over the roadways.

Bridge clearance over navigable waterways: Navigational clearance-related policies and
coordination requirements with federal agencies for highway bridges which require
navigational clearances.

Railroad-Highway overpass bridge vertical clearance: Highway structures over railroads
(railroad overpass) minimum vertical clearance measured from the top of the track to
the lowest part of the bridge.

The Comparison Matrix collected information about geometric design in Texas from the
Texas Roadway Design Manual (RDM) published by TxDOT in July 2020.The Mobility Corridor
(5R) criteria were considered where applicable. Criteria were first compared with A Policy on
Geometric Design of Highways and Streets (7th ed.), the premier national guidance on
roadway design, published by the American Association of State Highway and Transportation
Officials (AASHTO). This was most recently updated in 2018 and is commonly referred to as
the “Green Book.” Most states adopt the criteria proposed by this guidebook, and some
even refer to entire sections of this guidance for designing certain types of roads.

The Matrix also reviewed the recommendations of the National Cooperative Highway
Research Program (NCHRP) Report 505, Review of Truck Characteristics as Factors in
Roadway Design. Although this report was published in 2003, several of its
recommendations still are valid today, as explained in the Literature Review Technical
Memorandum (page 2).

Design manuals from the six peer states were reviewed to compare their geometric
requirements with those of Texas. Manuals that were examined were Arizona’s Roadway
Design Guidelines (2014) and Bridge Practice Guidelines (2001), Michigan’s Road Design
Manual, New York State’s Highway Design Manual (2020) and Bridge Manual (2019),
California’s Highway Design Manual (2020), Florida’s Speed Zoning Manual (2018) and
Design Manual (2019), and Washington State’s Design Manual (2019). While some of these
references currently do not consider trucks in detail, reviewing them provided an overview of
the regional context.

4.1.1 Reading the Comparison Matrix
The Comparison Matrix (see Appendix B of this report) has the following parts:

The “Texas” column encompasses current TxDOT design criteria impacting freight
movement

The “Peer States” column has guidelines from peer states

— Not all cells are populated. Cells with no values could mean the following:
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o The criteria were considered, but none of the manuals have guidelines
o There is not a single defined minimum value for the criteria

o There is no minimum value; a value may be obtainable, but only as a
function of additional variables

— If there is a single value with a single agency manual/source cited, it could imply
the following:

o The agency cited is the only source with a minimum guideline

o Compared to other agencies, the cited agency has the most conservative
design (value)

— If there is a single value with several agencies cited, it means they share the
same value

The “Federal” column contains values from AASHTQO’s 2018 Green Book.

4.1.2 Texas

The RDM was reviewed to identify sections of the manual with geometric design criteria
relevant to truck operations. Chapter 3, Section 8 of the RDM outlines specific
considerations for designing projects on the THFN.

The April 2018 revision of the RDM included additional guidance on vertical clearances on
the THFN. The standard vertical clearance for new freeway projects (4R), which is 16.5 feet,
was increased to 18.5 feet for all new projects or reconstructions occurring on the THFN.
Exemptions must be sought for any location where it is not feasible to attain these
standards. These clearance requirements should be considered for bridge and incidental
vertical obstruction (overhead signs, pedestrian crossover structures, etc.) to the THFN that
support significant origin-destination locations of truck freight movements.

For regular corridors, the RDM mirrors many of the criteria recommended in the AASHTO
Green Book. This includes the design of vertical grades and elevations (crest and sag
criteria), sight distances, and stopping distances. However, some differences are notable,
including the RDM having longer sight passing distances (details are presented in the next
section). In many cases, the AASHTO Green Book explores different criteria without making a
firm recommendation, leaving it up to different jurisdictions to make determinations based
on their local context. However, unlike the RDM, the AASHTO Green Book provides criteria
for the various context classifications presented in the Comparison Matrix. This results in
differing design speeds in many cases and thus affecting subsequent design criteria.

The RDM does not currently address consider accounting for various grades when it comes
to stopping site distance. A statement of caution regarding horizontal curves at the end of
long downgrades could be added to the RDM for truck roadway design. Wording similar to
that contained in the AASHTO Green Book would be appropriate.

Acceleration lane lengths on roadways with AADTT predicted to reach at least 5000 trucks
per day (TPD) during the design period to reflect the requirements of today’s trucks should
be increased per Table 12 in the Truck Accommodation Design Guidance: Designer
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Workshop (Oct. 2003). This guidance could be added to the RDM in future revisions. An
additional recommendation from the same reference document is to increase the outside
shoulder width to 12 feet along truck roadways and mixed flow roadways predicted to reach
an AADTT of 5000 TPD during the design period.

The RDM includes more conservative criteria for new projects or reconstructions on Mobility
Corridors (5R). These corridors are intended for long-distance travel and have design speeds
of 85 mph to 100 mph. Access to these corridors is limited to maintain high operating
speeds. These corridors will have the following design criteria:

Lane width: 13 feet

Shoulders: 12 feet continuously surfaced

Pavement cross slope: 2 percent

Structures vertical clearance: 16.5 feet unless on THFN

Lower maximum climbing grades

4.1.3 Peer States

Roadway design manuals from the peer states of Arizona, California, Florida, Michigan, New
York, and Washington were reviewed to compare their design criteria to TxDOT's RDM.
Values attributed to the criteria were identified, with only the most conservative values being
listed for the peer states. As can be observed on the Matrix, most of the peer states do not
define guidelines for many criteria, but instead, defer to design guidelines recommended by
the latest version of the Green Book (2018). Manuals from other jurisdictions also were
reviewed to identify variations of standards for the criteria listed. In terms of accommodating
trucks, on the whole TxDOT’s geometric criteria is in line with or ahead of most peer states,
with one or two exceptions (e.g. TXDOT does not consider grades steeper than 2% when
determining stopping sight distance). In addition, some peer states such as Florida, provide
more options than the RDM for selecting the appropriate context classification.

Some of the key findings were:

Design Vehicle: Florida’s manual addresses truck design vehicle as a “WB-62F”.

Design Speed: Arizona’s range from 65 to 75 mph for Freeway-Urban and Freeway-
Suburban compared to TxDOT’s 50 mph. The arterial rural-town design speed for
California is 30 to 40 mph while TXDOT RDM is 60 to 70 mph for rural arterial. TXDOT
does not have an arterial rural-town classification. TxDOT’s urban-core design speed is
30 to 60 mph while Florida’s manual limits design speed to 30 mph. New York’s freeway
design speed ranges from 50 to 80 mph compared to TXDOT’s 70 mph. Similarly,
Washington’s Freeway-Rural criteria has a minimum value of 50 mph.

Stopping Sight Distance: Arizona suggests decreasing and increasing for uphill and
downbhill, respectively. Florida’s manual also considers grades for determining SSD.
TxDOT does not adjust for these conditions.
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Vertical Grade: California’s manual refers to impacts on maximum vertical grades for
trucks and impacts of the length of uphill grade. Florida limits the maximum grade to 4%
for all classifications when more than 10% heavy truck traffic is present or projected.
Washington’s design manual states, “Steep downgrades can also impact operating
speeds, particularly for heavy trucks, which display up to a 5% increase in speed on
downgrades.”

Acceleration Lane: California’s manual addresses acceleration lane design specific to
handling truck traffic. “Where truck volumes (three-axle or more) exceed 20 vehicles per
hour on ascending entrance ramps to freeways and expressways with sustained
upgrades exceeding 2 percent, a 1,500-foot length of auxiliary lane should be provided
in order to ensure satisfactory operating conditions.” In addition, metered ramps are
addressed as follows: “The merge from the metered entrance ramp to the freeway
should include a 300-foot minimum auxiliary lane beyond the ramp convergence point.
Where truck volumes (3-axle or more) are 5 percent or greater on ascending entrance
ramps to freeways with sustained upgrades exceeding 3 percent (i.e. at least throughout
the merge area), a minimum 1,000 feet length of auxiliary lane should be provided
beyond the ramp convergence point. AASHTO, A Policy on Geometric Design of Highways
and Streets, provides additional guidance on acceleration lane length on grades.”
Michigan’s design manual presents values for entrance ramps/acceleration lanes to a
freeway for truck traffic based on consideration of ramp design speed, freeway design
speed, and grade values.

Deceleration Lane: California manual specifically addresses deceleration lanes for the
classifications of Local-Suburban, Collector-Suburban, Arterial-Suburban, Arterial-Rural
Town, and Arterial-Rural. In addition, the manual states, “Ascending off-ramps should
join the crossroads on a reasonably flat grade to expedite truck starts from a stopped
condition. If the ramp ends in a crest vertical curve, the last 50 feet of the ramp should
be on a 5 percent grade or less.” Michigan’s design manual presents values for exit
ramps/deceleration lanes from a freeway for truck traffic based on consideration of
ramp design speed, freeway design speed, and grade values.

Lane Width: California’s manual allows reducing lane width from 12 feet to 11 feet when
AADT of truck volume is less than 250 per lane. Michigan’s manual allows for a
minimum lane width of 10 feet for arterial classifications where TxDOT’s is 11 feet. New
York allows 10 foot lanes for highly restricted area with no or little truck traffic. Similarly,
Washington allows reduced lane width of 10 feet in low speed conditions where low
traffic volumes exist.

Shoulder Width: Arizona increases shoulder width from 10 feet to 12 feet when truck
traffic DDHV is more than 250. New York’s manual addresses how the presence of truck
traffic affects shoulder width for roadways with and without curb. For example, for
freeways, where trucks exceed 250 DDHV, shoulder values increase to 10 feet as a
minimum and 12 feet as desirable. Curbed shoulder for collectors is 6 feet if truck traffic
is high.



Curb Offset: TXDOT requires 1 foot to 2 feet offset for Arterial-Urban facilities.
Washington’s manual recommends a 4-foot offset to curb and/or barrier. However, curbs
are not recommended for high speed roadways.

Merge and Weave Length: Washington’s manual provides weave lengths for different
Level of Service.

Truck-Access Driveway: California’s manual addresses how trucks lead to increasing
driveway widths for rural driveways. It also states frontage road and rural area driveway
widths should be set based on standard turning templates for trucks. New York’s design
manual states, “Industrial and commercial driveways used by large trucks should have
adequate width, radii, and pavement thickness to accommodate the appropriate design
vehicle. The Department may require driveways on designated qualifying or access
highways or within 1 mile of a qualifying highway to be designed to accommodate the
AASHTO WB-67 design vehicle, if such vehicles are expected to use the driveway.”

Intersection Sight Distance: Arizona’s design manual addresses adjusting assumed
driver eye height to 7.6 feet above the roadway surface for single-unit or combination
trucks. California’s and Michigan’s manual provides details for trucks intersection sight
distance including time gap.

Passing Sight Distance: Values for Michigan and Washington are approximately half
those required by the TXDOT manual i.e., 1000 feet — 1200 feet versus 2135 feet —
2480 feet, respectively, for arterial-rural classification. This variation can be attributed to
the difference in design speed values between the peer states and TxDOT for this
classification.

Storage Length for Turn Lane: California’s manual states, for unsignalized intersections
“If the peak hour truck traffic is 10 percent or more, space for at least one passenger car
and one truck should be provided.” Florida’s manual presents this same criteria for
unsignalized and signalized intersections. New York’s criteria for unsignalized
intersections if the same with assumed 74 feet truck lengths, 18 feet vehicle lengths,
and vehicle spacing of 6 feet.

Channelization: California’s manual provides guidance on median openings for trucks.
“Usually a median opening of 60 feet is adequate for 90-degree intersections with
median widths of 22 feet or greater. When the median width is less than 22 feet, a
median opening of 70 feet is needed. When the intersection angle is other than 90
degrees, the length of median opening should be established by using truck turn
templates.” Washington’s manual provides guidance/exhibit for a traffic island design
with a truck path.

Bridge Vertical Clearance: TxDOT RDM requires 18.5 feet clearance for all designated
THFN roadways. Peer states all require lower clearance heights (14.5 feet to 16.5 feet).

Work Zone Lane Width: Washington’s design manual recommends roadway widths of
less than 16 feet should be avoided, if possible, for truck routes.



4.2 Truck Sizes and Maximum Gross Weights

As described in the Literature Review Technical Memorandum, the size of trucks has a
critical impact on roadway design criteria. The weight of trucks also impacts the
deterioration of pavements and the ability of the truck to travel up slopes. The discussion
below provides a brief review of the regulations in Texas and peer states that affect the size
and weight of trucks. Most of the information for this section was obtained from the U.S.
Department of Transportation (USDOT).11

4.2.1 Texas

4.2.1.1 General Limits

In Texas, trucks without a permit can be up to 8 feet, 6 inches in width, 14 feet in height,
and 65 feet in length. These trucks can have a maximum gross vehicle weight of 80,000
pounds, where single axles have a limit of 20,000 pounds and tandem axles have a weight
limit of 34,000 pounds. The limits in Texas agree with the federal limits on interstate
highways, both for size and maximum gross weight.

4.2.1.2 Oversized and Overweight Permits

The TXDMV issues permits for oversized and heavier trucks to operate on state highways.
Permits usually are needed for transporting cargo that cannot be disassembled, such as lift
equipment, bales of hay, drilling equipment, and turbine blades, among other types of cargo.
The routes that trucks can use are listed on the permit and determined by the municipalities
and TxDMV. Port authorities also can issue permits for movement on special freight
corridors, and on roads owned by the port.

With a permit, loaded trucks in Texas can be larger or longer and weigh more than normally
allowed (see Exhibit 26). Trucks can be as wide as 14 feet, and 16 feet on controlled-access
highways (interstate highway system), and 20 feet with an inspection of the route. Truck
heights could be 18 feet, 11 inches with a route inspection certification by applicant on file.
However, there are special restrictions on oversized permits on holidays, which limit truck
height to 16 feet. Trucks can be as long as 110 feet on holidays and 125 feet is permitted
with a route inspection certification by applicant on file. Each of the 25 TxDOT districts also
has specific restrictions on the length, width, and weight of the trucks, which determine the
types of trucks that can operate on certain roads within the districts.

11 https://ops.fhwa.dot.gov/freight/policy/rpt_congress/truck_sw_laws/app_a.htm#tx
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Exhibit 26: Oversized Load Example

Permits also can increase the maximum gross weight of trucks. The maximum weight limit
allowed depends on the type of truck involved; however, the maximum limit for general
commodities that are indivisible is 120,000 pounds. Some Counties, particularly in coastal
regions, created exceptions that allow even heavier trucks to travel on the roads to allow for
port activities.

In 2018, the Texas increased the weight limit for trucks traveling within a 30-mile radius of a
port or international bridge. The new regulations allow permits to be supplied for truck
weights up to 100,000 pounds with seven axles, for sealed containers carrying non-
hazardous material.

4.2.2 Peer States

Some peer states have size and maximum gross weight limits that differ from Texas’s
standards. This is important because approximately two-thirds of the tonnages moving by
truck in the state have origins or destinations outside of Texas (Texas Freight Mobility Plan
2017), and, therefore, need to conform to the lowest common denominator regulations. In
general, peer states allow heavier trucks than Texas, with and without permits.

4.2.2.1 Arizona

There are no significant differences in allowed truck size and maximum gross weights
between Arizona and Texas. The maximum truck height is 14 feet on the interstate system,
but 13.5 feet on secondary roadways. Arizona also has a grandfathered provision under
federal law to allow vehicles up to 129,000 pounds to operate on parts of the interstate
system.

4.2.2.2 California

In California, trucks without permits can be 65 feet in length, which is the same as in Texas.
The truck height limit for interstate highways is 14 feet and 13.5 feet for all other highways,
which is comparable to Texas.
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4.2.2.3 Florida

While Florida maintains the same overall weight limit as Texas (80,000 pounds), it does
allow higher per-axle weights of 22,400 pounds (single) and 40,000 pounds (tandem). The
state also includes a 10-percent weight allowance for axle weight limits, so up to 44,000
pounds per tandem axle would be allowable.

Florida, along with most eastern states, specifies a truck height limit of 13.5 feet.

4.2.2.4 Michigan

Michigan has a grandfathered provision under federal law that allows vehicles up to
164,000 pounds to operate on parts of the interstate system, provided axle limits are
maintained (axle limits are the same as Texas’). This is one of the highest overall weight
limits in the country. Truck height is limited to 13.5 feet.

4.2.2.5 New York

New York maintains the same overall weight limit as Texas, aside from a grandfathered
provision under federal law that allows vehicles up to 143,000 pounds to operate on parts
of the interstate system. New York also allows higher per-axle weight limits of 22,400
pounds (single) and 36,000 pounds (tandem). Truck height is limited to 13.5 feet.

4.2.2.6 Washington

Washington State has a higher overall weight limit than Texas, allowing vehicles up to
105,000 pounds to operate on non-interstate highways. Truck height up to 14 feet is
allowed on interstate highways, with a limit of 13.5 feet elsewhere. Overall truck length
limits also are higher in Washington, with up to 75 feet allowable without a permit.




4.3 Pavements
4.3.1 Texas

4.3.1.1 Design Process

TxDOT districts typically drive the pavement design process (shown in Exhibit 27 along with
the number of Area Offices under each District), as described in the Texas Department of
Transportation’s Pavement Manual. On a statewide basis, there is no “standard” way to
design pavements. While there are processes in place that districts need to follow, design
decisions are made by local engineers at TXDOT’s districts or by municipal governments,
considering local conditions. Whether TxDOT’s districts are involved depends on the type of
road and local jurisdictions. In addition, the process does not directly depend on the
intensity and types of freight uses of the roads. The design considers how truck axles
impose greater deterioration on the roads, but the type of pavement used or other critical
design decisions does not depend on freight movement, i.e., the design process does not
treat roads in the THFN differently.

Exhibit 27: TxDOT Districts

Source : TxDOT
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Each district has a Design Pavement Engineer (DPE) who is ultimately responsible for
pavement designs. The design is specific to the location as well as the geotechnical and
traffic requirements. Each DPE follows a standard operating procedure that sets a formal
design process and documents strategies for design and rehabilitation projects. The main
design considerations in this process include:

Material availability

Soil properties

Traffic levels and composition (load and spectrum)
Environmental considerations

Risk management

The DPE coordinates the pavement design process and works with other district engineering
staff in the development of district-wide pavement design and pavement rehabilitation
strategies. The DPE is responsible for gathering detailed information that ultimately
determines pavement designs and needs. This includes vehicle load characteristics, vehicle
classifications, geotechnical needs, material availability, structural integrity, and current
pavement conditions (if an existing facility). Vehicle classification and load characteristics
include information about the prevalence of trucks on the corridor, and the effect that this
traffic would have on ESALs. The final design is determined in the District Pavement Design
Concept Conference, which could be attended by different types of engineers, maintenance
supervisors, and division directors.12

4.3.1.2 Pavement Types
There are three types of situations where pavement designs are required (see Exhibit 28):

New pavement design: This assumes a new pavement structure is being built in a
location where there is no existing pavement.

Pavement reconstruction design: This assumes there is existing pavement where the
structural integrity may require that all or some of the pavement be removed and
replaced.

Pavement rehabilitation project: This assumes that the existing pavement can be
restored to serviceability through resurfacing, restoration, and/or rehabilitation (3R).

For new or reconstruction designs, there are two types of pavement that can be used (see
Exhibit 32):

Rigid pavement: A steel-reinforced concrete surface that distributes the load over a wide
area of the subgrade base and soil material. Typically, this has higher construction costs,
but lasts longer than flexible pavements and requires less maintenance. Rigid
pavements can bridge imperfections in subgrade conditions.

12 http://onlinemanuals.txdot.gov/txdotmanuals/pdm/pdsgn_sop.htm#i1007932

35


http://onlinemanuals.txdot.gov/txdotmanuals/pdm/pdsgn_sop.htm#i1007932

Flexible pavement: Unreinforced asphalt laid on multiple layers of gravel and subgrade
material. This pavement is cheaper to build, but it tends to deteriorate more quickly than
rigid pavements.

Exhibit 28: Pavement Types

New Pavement Design Pavement Reconstruction Design Pavement Rehabilitation Project
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Many analyses have found that rigid pavements are better able to support repeated truck
loadings. However, a recent report by USDOT painted a more complex picture.13 This report
found that while flexible pavement deteriorated substantially more quickly if the axle weight
limits are increased, it performed better than rigid pavement when the gross weight of the
trucks increased past 100,000 pounds (with an appropriate number of axles to keep axle
loadings below the federal limit). This implies that the composition of trucks using a road,
and the prevalence of overweight and oversized trucks, could be considered in pavement
designs to reduce lifecycle costs and improve pavement performance.

For heavily trafficked corridors, pavements can be designed more robustly so that they have
a service life expectancy in excess of 50 years. These so-called Perpetual Pavements use a
long-lasting hot-mix asphalt that can be thicker than 20 inches to virtually eliminate the
need for rehabilitation or reconstruction activities for a time interval much longer than
needed for traditional pavements. The main drawback of this design is its cost; however,
since 2001, this design has been used on 10 sections of I-35 and State Highway 114 with
heavy truck traffic. A recent research study of these sections found that the total lifecycle

13 pavement Comparative Analysis Technical Report: https://ops.fhwa.dot.gov/freight/sw/map21tswstudy/technical_rpts/pcanalysis.pdf
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costs, considering both agency costs and user costs, were lower than both rigid pavement
and flexible pavement. 14 This study suggests that Perpetual Pavement potentially could be
beneficial in other roadway segments with comparable traffic levels (which can be found in
several portions of the THFN), although improvements can be made in material quality and
thickness reduction, to improve overall cost-effectiveness. The recommendations of this
study should be evaluated thoroughly to assess their usefulness along the THFN.

4.3.1.3 General Considerations

Currently, traffic characteristics are not considered in Texas to select the type of pavement
to be used. TxXDOT recommends that this decision be made according to:

Soils characteristics
Weather

Construction considerations
Recycling opportunities
Cost comparison

Secondary considerations include adjacent pavement type and conditions, traffic safety,
local preferences, and material availability. After the pavement type has been selected,
TxDOT recommends that the following technical criteria be used to design the pavement:

Traffic Loads—including axle configurations, traffic distribution, traffic projections
Serviceability Index—relates to the comfort of the roadway ride

Reliability—probability that the pavement will perform as intended under the design
traffic loading and other design inputs

Material Characterization—relates to existing substructure, soil, and field conditions
Drainage Characteristics—relates to terrain, highway drainage, and topography

While the ultimate design is not tailored to specific design vehicles (e.qg., freight versus
passenger vehicles), the design does take into account freight through the axle loading
calculations. However, as described in Section 5.3.1.5, there are several shortcomings in
how this approach captures the pavement deterioration caused by trucks.

For pavement rehabilitation design (where there is an existing pavement structure), the
processes are more straightforward, but still controlled at the district level, with the
development and submission of the pavement design report.

A study was recently conducted that evaluated how farm-to-market roads in Texas, which
traditionally have a thin asphalt surface on stabilized base and subgrade, cope with the
heavy truck loads common in energy development areas.1> This study also made

14 Texas A&M Transportation Institute (2017) Sustainable Perpetual Asphalt Pavements and Comparative Analysis of Lifecycle Cost to
Traditional 20-year Pavement Design

15 Texas A&M Transportation Institute (2018) Pavement Designs for the Energy Development Areas with Heavy Loads-Part |: Flexible
Pavements and Part II: Rigid Pavements.
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recommendations for selecting rehabilitation options on these roads through a design
catalog and guidance aimed at making pavements last longer and have better performance.
While these lower-volume roads are rare throughout the THFN, the thrust of the study in
analyzing the impact of heavy trucks on roads is relevant to this project. A similar study
could be conducted more broadly of roads on the THFN and generate recommendations that
are applicable to these roads. One of the findings of this study, which is unsurprising yet
instructive, is that roads with low traffic volumes but occasional heavy trucks can deteriorate
more quickly than roads with much higher volume.

4.3.1.4 Pavement Design Methods

TxDOT has four approved pavement design methods:

FPS 21 for flexible pavements (FPS 21): This is the required method for higher-volume
roadways (>10,000 average daily traffic [ADT]). This approach allows for the selection of
an overall design strategy that takes into consideration the initial construction as well as
future overlays or reconstruction, using the serviceability index (representing ride
quality), as defined in AASHTO Road Test research.16 This approach is likely to be used
for many roads on the THFN because of the volume requirements. However, because of
use of flexible pavements, this could lead to designs that are inadequate for the heavy
axle loads associated with trucks, leading TxDOT to require that the results be verified
using the “Modified Texas Triaxle Design Method” described below.

Modified Texas Triaxle Design Method for flexible pavements: When the FPS method was
first developed, the designs were for lightly traveled highways with occasional truck
traffic. Over time, these roadways were found to be under-designed for typical truck
volumes. The Modified Texas Triaxle Design Method was developed to account for these
shortcomings. This method requires the use of certain subgrade and base materials that
have been tested to accommodate regular truck traffic.

Continuously Reinforced Rigid Pavement (CRCP): This method is the only approved
design method for CRCP projects at TxDOT. This design method was developed by TxDOT
to develop mechanistic-empirical design for CRCP. The software program performs an
analysis of the pavement system for given inputs in estimating the frequency of
punchouts, the primary structural distress of CRCP.

AASHTO design procedure (1993) for Concrete Pavement Contraction Design (CPCD):
This method is the only approved design method for CPCD projects at TxDOT. The design
allows for a rigid slab thickness in inches required to support the estimated traffic under
a selected serviceability interval and estimated support and environmental conditions.
The review procedure is available in automated form in the AASHTO DARwin® 3.1
software program.

16 https://www.pavementinteractive.org/reference-desk/design/structural-design/aasho-road-test/
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4.3.1.5 Issues with ESAL-Based Designs

Pavement designs in Texas, and in its peer states, often are based on the calculation of
ESALs. All loads, including multi-axle loads, are converted to the equivalent number of 18,000-
pound loads using equations that have been calibrated by manuals. A rough rule-of-thumb is
that the ESALs are a fourth power function of weight, so that an axle weighing 36,000 pounds
would result in sixteen times more damage than an axle weighing 18,000 pounds.

This approach has several limitations that might be causing pavements to be poorly
designed for trucks. Foremost, the ESAL equations currently used were estimated in the
1960s.17 These equations were estimated using the pavement types and structures
available at that time, which in many cases have changed. Recent evidence shows that how
heavy loads impact a pavement also depends on the pavement condition, distress type, the
environment, and failure mode, among other variables.18 While important, these factors are
not considered in the ESAL calculations, which assume that each ESAL loading is identical,
independent from the previous one, and cumulative.

Given these potentially unrealistic assumptions, it is unsurprising that pavements typically
fail much sooner or much later than predicted by the ESAL method. More realistic methods
of designing pavements have been proposed, such as in the Mechanistic-Empirical Design
Guide (NCHRP Project 1-34A, published in 2004). However, these approaches require more
detailed traffic data, by vehicle classification and axle loading, than currently are available in
most cases. These methods can be used in Texas; however, they are not more widely used
because of the types of data that are required. Mechanistic-empirical designs typically use
an iterative process to analyze pavement distress and smoothness, instead of relying on
layer thickness as in the ESAL approach.

4.3.2 Peer States

4.3.2.1 Arizona

The Arizona Department of Transportation (ADOT) Pavement Design Section is responsible
for designing pavement structures for new and rehabilitated roadways, and it is also
responsible for reviewing and approving pavement designs prepared by consultants.

ADOT has adopted the 1993 AASHTO Guide for Design of Pavement. ADOT also has
developed its Pavement Design Manual, which provides additional criteria with the intent of
improving performance and reliability (APDM, page 11). In general, ADOT has a lenient
design allowance that affords the Pavement Design Engineer the opportunity to try different
designs with the goal of obtaining the most cost-effective design (APDM, page 11). The goal
design period for pavement is 20 years.

There is not much deviation from other states in terms of special considerations for trucks.
ADOT uses the same Federal Highway Administration (FHWA) vehicle classification system

17 http://dot.state.nm.us/content/dam/nmdot/Research/NMPLN10_01_TrafficData_FinalReportRevised.pdf
18 Statewide Traffic Data Collection Processing, Projection and Quality Control:
http://dot.state.nm.us/content/dam/nmdot/Research/NMPLN10_01_TrafficData_FinalReportRevised.pdf
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that TxDOT uses in its calculations. These classifications are important to pavement design
since the characteristics of these vehicles have different impacts to the pavement structure.
See Exhibit 29.

Exhibit 29: FHWA Vehicle Classification
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4.3.2.2 California

The California Department of Transportation (Caltrans) pavement design procedures are
developed and dictated by the Office of Pavement Engineering. The office provides
resources, including design manuals, guidelines, training, and pavement development
software, to the twelve districts. The types of pavement generally considered for new
construction, widening, reconstruction, and rehabilitation in California are rigid, flexible and
composite pavements. Composite pavement consisting of a flexible layer placed over a rigid
pavement has sometimes been used for maintenance and rehabilitation of rigid pavements
on State highway facilities.

The final decision of selection type should be the most economical design based on lifecycle
cost analysis (LCCA). It is Caltrans' policy that lifecycle cost impacts are fully taken into
account when making project-level decisions for pavements. The goal is a 40-year design life
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for all new pavements. Beginning in 2007, an LCCA is required for all pavement projects
that are done on the State Highway System, regardless of funding source, with some
exceptions for minor projects. The details of this process are summarized in LCCA Manual.
The LCCA analysis requires multiple elements, including; pavement alternatives, analysis
period, traffic data, climate region (see Exhibit 30), and cost factors. Truck usage is factored
in the traffic data.

Exhibit 30: Pavement Climate Regions (Caltrans)

Caltrans
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High Mountain
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High Desert
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/N County Boundaries

STATE OF CALIFORNIA
Business, Transportation and Housing Agency
Department of Transportation

Like other states, Caltrans uses the ESAL method for calculating truck loading. Truck volume
and usage also dictate the limits of where pavement is placed. For example, differing
pavement designs are allowable for the travel lanes and shoulders. However, in locations
where trucks are anticipated to use the shoulders due to off-tracking, the shoulders must
use the same pavement design as the travel lanes. Additionally, interchanges may require a
more robust pavement design than travel lanes due to higher pavement demands.

4.3.2.3 Florida

Pavement design is the responsibility of the District Pavement Engineer, the District Design
Engineers, or others as assigned by the District Secretary. Pavement design is developed on
a per-project basis.
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FDOT has adopted the 1993 AASHTO Guide for the Design of Pavement Structures for its
pavement design; however, it has three other manuals that augment AASHTO’s guidance:
FDOT Pavement Type Selection Manual, FDOT Rigid Pavement Design Manual, and FDOT
Flexible Pavement Design Manual. FDOT uses AASHTO’s mechanistic-empirical pavement
design process as a basis for rigid jointed plain concrete pavement.

Regarding trucks, FDOT does not have significant differences to the standard pavement
design process. However, FDOT has some traffic regulations that may affect how truck traffic
is distributed. Example regulations include: “Trucks over 6 wheels must use 2 right lanes” or
“No trucks left lane next 25 miles.” These types of restrictions need to be accounted for
when developing truck traffic volumes, as they can significantly affect loading on different
lanes.

4.3.2.4 Michigan

Michigan deviates from TxDOT and its other peer states in its pavement design
methodology. Since March 2015, the Michigan Department of Transportation (MDOT) has
adopted the Mechanistic-Empirical method for designing pavement19.. MDOT uses this
procedure because of the weaknesses of ESAL-based process.

MDOT has been evaluating the Mechanistic Empirical design method and sponsoring ME-
related research since the first version of the software was released in 2004. This includes
several reports, including truck-specific research such as Characterization of Truck Traffic in
Michigan for the New Mechanistic-Empirical Pavement Design Guide. The Mechanistic
Empirical approach relies on the collection of detailed truck data, including the axle load
distribution at specific locations (see Exhibit 31). These data provide a more accurate
representation of the truck axle loads than the ESAL method.

Exhibit 31: Example of Axle Load Spectra used in ME Design Approach
VC8 Annual Tandem Axle Load Spectra for All Sites
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19 MDOT (2015), Michigan DOT User Guide for Mechanistic-Empirical Pavement Design, page 9




4.3.2.5 New York

The New York State Department of Transportation (NYSDOT) uses the AASHTO “simple”
method for estimating ESALs for pavement design. This method uses a Truck Equivalency
Factor to account for all trucks using the pavement (FHWA Vehicle Classes 4 through 13)20,

NYSDOT makes no significant special considerations for trucks; however, they do make
some recommendations for minimum pavement thicknesses based on truck volumes, as
shown in Exhibit 32.

Exhibit 32: Pavement Thickness Guide

NEW CONSTRUCTION/RECONSTRUCTION 4-3
Table 4-1 Conventional Pavement Thickness Guide
Annual Subbase Portland Hot Mix Asphalt Pavement
Average Percent Course Cement
Daily Trucks (all Concrete
Traffic Pavements) | Pavement Base Top &
AADT' Course Binder
Courses
Combined?
Over 10 % or more 150 mm
10,000 300 mm 250 mm 90 mm
Vehicles less than 10 % 125 mm
6,000 to 10 % or more 125 mm
300 mm 225 mm 90 mm
10,000 less than 10 % 100 mm
4,000 to All 300 mm Not 75 mm 90 mm
5,999 Applicable
Under 4,000 All 300 mm Not 75 mm 80 mm
Vehicles Applicable

' See Section 4.5.1.1.B for AADT definition.
2 This is for SUPERPAVE HMA - see Chapter 6 of this manual for individual course thicknesses.

(Source: NYSDOT Comprehensive Pavement Design Manual, Table 4-1)

4.3.2.6 Washington

The Washington State Department of Transportation (WSDOT) pavement design is
developed by its six districts; however, the districts receive support from the WSDOT
“Headquarters Pavement Design” (HQ). Each of the six districts may have unique pavement
design based on the characteristics of that region, but HQ verifies that all designs comply
with the WSDOT pavement policy. HQ also provides design support for the districts by
preparing specialized or complex pavement designs and technical assistance for the
pavement type selection process. HQ provides assistance to WSDOT’s Commercial Vehicle
Service Office by analyzing the impact of superloads greater than 300,000 pounds to
highway pavement structures?1.

20 NYSDOT, New York Pavement Design Manual, page 4-5
21 https://www.wsdot.wa.gov/Business/MaterialsLab/ Pavements/PavementDesign.htm
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WSDOT’s design approach follows the 1993 AASHTO Guide for Design of Pavement
Structures?2 and supplements the design process with other types of design software, many
of which have been developed for FHWA.

WSDOT makes several truck-based recommendations in its Pavement Design Policy based on
its experience. Recommendations include double layer chip seal in areas damaged by high truck
traffic and varying the number of dowels between Portland Cement Concrete Pavement panels
based on lane-specific loads. Washington has truck travel lane restrictions that may significantly
alter the loading on a roadway from one lane to another (see Exhibit 33).

Exhibit 33: Example Truck Restriction Sign in Washington
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(Source: Washington State Commercial Vehicle Guide, page 1-1)

4.4 Bridges and Structures

This section reviews how freight considerations affect the design of bridges and other
structures. Most of the section focuses on truck clearances of roadway bridges; however,
clearances over waterways and railroads also are considered. While peer states were
reviewed as well, design criteria were not significantly different than Texas.

441 Texas

4.4.1.1 Roadway Overhead Clearances

The standard minimum vertical clearance in Texas is 16.5 feet and the minimum horizontal
clearance is 30 feet; however, structures as low as 14.5 feet exist along the roadway
network. Bridges that do not meet this standard are at a high risk to be struck by standard-
height trucks of 13.5 feet (see Exhibit 34). Low-clearance bridges also may restrict the
movement of oversized trucks.

22 WSDOT (2018), Pavement Policy, Retrieved from https://wsdot.wa.gov/sites/default/files/2013/07/08/Establishing-A-Uniform-Policy-
for-Selecting-Pavement-Type.pdf
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Exhibit 34: Bridge Strike

A survey of bridges along the THFN found that23:

291 bridges have a vertical clearance of less than 15 feet. These bridges are primarily
located in Dallas, Houston, and San Antonio.

1,308 bridges currently have vertical clearances between 15 feet and 16.5 feet; 634 of
these are on interstates. These bridges are spread throughout the THFN, but many are
located in large metropolitan areas.

2,118 bridges currently have vertical clearance between 16.5 feet and 18.5 feet, with
914 of these located on interstates. These bridges are spread throughout the THFN, but
tend to be on the periphery of metropolitan areas or in rural locations.

Clearances for new and reconstruction projects on the THFN have been increased to 18.5
feet. This should greatly reduce the risk of overhead collisions and permit the movement of
oversized loads throughout more roads on the highway system. However, steps should be
taken so that truck drivers remain vigilant as higher clearances become more common.

Clearances to signage and other overhead structures should be considered as well;
however, an inventory of these clearances was not available. When identified, these issues
would be easier to address.

4.4.1.2 Multimodal Clearances

Overhead clearances also are an issue for bridges over waterways. Designing these
structures should consider the types of waterborne traffic that use these channels and their
operations. This is currently done in most cases, since coastal district offices typically are
involved in bridge design. In addition to the vertical clearance, it is also important to
consider the navigable channel width and air drafts. These pose challenges for barges,
which can be very large and have difficulty navigating smoothly under bridges that are low
and narrow. TXDOT should consider reinforcing existing processes and guidance to avoid

23 Texas Freight Mobility Plan 2017
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these types of issues in new construction and reconstruction projects. The demolition of
bridges also should be considered based on the waterborne traffic affected.

Similar considerations should be given to railroad underpasses and overpasses. In this case,
bridge strikes could lead to the closing of the railroad segment, which can have a potentially
adverse impact on rail freight flows in the state.

4.4.1.3 Load Rating

Bridge design also considers the weight of trucks that would use the bridge. In Texas, the
maximum gross weight limit of bridges is determined following the USDOT bridge formulas.24
New bridges typically are designed to accommodate the federal weight limit of 20,000
pounds per axle or 34,000 pounds per tandem axle. However, trucks in Texas with permits
over these limits need to consider the weight ratings of bridges to avoid overloading the
structure.

4.4.2 Peer States

Like Texas, peer states use the same federal bridge formula to determine the impact of
trucks on bridges. No significant differences were found between how bridges were
designed in these states. However, with regards to vertical clearances, none of the peer
states are considering increasing the vertical clearances beyond 16.5 feet, as was done
recently in Texas.

4.5 Work Zones

Large trucks are involved in 25 percent of fatal crashes at work zones around the U.S., while
only being involved in approximately 10 percent of fatal crashes outside of work zones.25
During 2017, in the state of Texas, trucks were involved in a total of 433 fatal crashes (8
percent of all fatal crashes)26 and, in work zones alone, trucks were involved in nearly 31
percent of all fatal crashes: 144 crashes were fatal and 44 of those involved trucks.2? In
two-lane road work zones, trucks are overrepresented in rear-end collisions, sideswipe
collisions, and head-on collisions. Simply put, this is caused by trucks physically having a
harder time navigating the compromised geometrics of work zones. Trucks are heavier,
which makes it harder for them to merge into traffic with shortened acceleration lanes, and
they have bigger blind spots when doing so. They have a higher center of mass, which make
them unpredictable when driving through pavement cross-slopes. They also are wider, which
gives them less lateral clearance and recovery area compared to other vehicles. Reflective
signs also are less bright to truck drivers because of their elevated seating position. Work
zones should be designed with these limitations in mind to better accommodate truck traffic
and prevent crashes.

24 USDOT Bridge Formula Weights, https://ops.fhwa.dot.gov/freight/publications/brdg_frm_wghts/index.htm

25 FHWA, 2016, Design and Operations of Work Zone Strategies to Improve Large Truck Safety, FHWA Grant Agreement DTFH61--H-

00029

26 Texas Department of Transportation, Texas Motor Vehicle Crash Statistics: County of Vehicles in Crashes by Body Style: Fatal Crashes,
retrieved from http://ftp.dot.state.tx.us/pub/txdot-info/trf/crash_statistics/2017/28.pdf

27 National Work Zone Safety Information Clearinghouse: 2017 Work Zone Fatal Crashes & Fatalities
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https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=933752f461771f630267106840973dc9&term_occur=1&term_src=Title:23:Chapter:I:Subchapter:G:Part:630:Subpart:K:630.1102
https://www.fhwa.dot.gov/legsregs/directives/fapg/cfr0630j.htm
https://www.govinfo.gov/content/pkg/FR-2007-12-05/pdf/E7-23581.pdf
https://ops.fhwa.dot.gov/wz/rule_guide/rule_guide.pdf
https://ops.fhwa.dot.gov/wz/resources/final_rule/wzi_guide/wzi_guide.pdf
https://ops.fhwa.dot.gov/wz/resources/publications/trans_mgmt_plans/trans_mgmt_plans.pdf
https://ops.fhwa.dot.gov/wz/traffic_mgmt/tcg.htm

451 Texas

TxDOT, similar to other state DOTSs, has developed detailed manuals that explain how to
stage and implement roadway construction work zones. This includes the Texas Manual on
Uniform Traffic Control Devices, Part 6, which covers temporary traffic control.36 This
guidebook states generally that “the needs of operators of commercial vehicles such as
buses and large trucks should be assessed and appropriate accommodations made;”
however, it does not provide specific guidance for how to tailor work zones for high-volume
truck routes. Most of the references in this document to trucks pertain to the trucks involved
in construction activities or service trucks.

This has led work zones in Texas generally to be designed the same way regardless of the
proportion of truck volumes in the vehicle stream. The main considerations are the
configuration of the roadway, the type of work being done, and the safety of the laborers.

A project funded jointly between TxDOT and FHWA studied the use of portable concrete
barriers and other type of barrier technologies to improve work zone safety. 37 The study
conducted benefit-cost analyses to evaluate whether crash reductions were worth the
additional costs. The analyses considered the proportion of trucks using the segment, but it
was not clear from the conclusions whether higher truck percentages represented higher
safety risks, and therefore could rationalize investments in costlier barriers that provided
better protection. It is unclear to what degree the conclusions of this study have been
adopted in the state.

4.5.1.1 TxDOT Smart Work Zones
TxDOT Smart Work Zones Guidelines describe six systems that were developed to improve
safety and traffic operations at Texas’s work zones.38 These include:

Temporary Queue Detection: A system that continuously monitors traffic on the
approaches to and within construction work zones to detect slowed or stopped traffic
and report this information to approaching vehicles.

Temporary Speed Monitoring: A system that uses sensors to measure vehicle speeds
approaching work zones. Speed data then are presented immediately to the motorist.

Temporary Construction Equipment Alerts: A system that delivers immediate information
to motorists about construction vehicles and equipment that are entering the highway
from a work zone.

Temporary Travel Time Display: A system that continuously monitors travel times through
a work zone, and then presents this information to approaching motorists.

Temporary Incident Detection and Surveillance: A system that uses sensors and/or video
to detect crashes and other incident conditions within a work zone and then

36 Texas Manual on Uniform Traffic Control — Part 6 Temporary Traffic Control, 2011 Edition — Revision 2.
https://ftp.dot.state.tx.us/pub/txdot-info/trf/tmutcd/2011-rev-2/6.pdf

37 Ullman, G.L et al. (2011) Work Zone Positive Protection Guidelines, Report 0-6163-1,
https://static.tti.tamu.edu/tti.tamu.edu/documents/0-6163-1.pdf

38 TxDOT, 2018, Smart Work Zone Guidelines: Design Guidelines for Deployment of Work Zone Intelligent Transportation Systems.
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communicates that information to a local traffic management center and/or to
emergency response agencies.

Temporary Over-Height Vehicle Warning: System detects vehicles or loads that are too
tall to clear physical limitations, such as low bridges in a work zone, and then conveys a
warning message to approaching vehicles.

TxDOT’s Guidelines include criteria for when and where to deploy the smart systems,
including traffic volumes, lane configuration, and weather conditions, among other factors.39
None of the criteria described consider the volume of trucks or type of trucks traveling
through the work zone. Comments are included that describe how trucks can increase risks
at work zones, but specific criteria are not included in the deployment guidance. The criteria
for the overhead warning system make no mention of truck volumes or types, focusing only
on the prevalence of low structures on the mainline or adjacent roads. For example, these
criteria could be expanded to consider routes with large truck volumes (posing a greater
risk) or along the THFN. The other Smart Work Zone systems identified above also could be
beneficial for truck traffic, and, therefore, freight criteria also could be included in the
deployment guidance.

4.5.1.2 1-35 Connected Work Zone Project

One of the smart work zone technologies that has been advanced recently is the I-35
Connected Work Zone Project, which implemented ITS technologies that communicates real
time and advance information about work zone traffic conditions to motor carriers and truck
drivers. This project was undertaken on I-35 through a grant awarded by USDOT.40 The
objective of the project was to enhance freight optimization on the corridor and, in the
process, test multiple related applications. The project is currently under implementation,
and comprehensive recommendations have not been generated yet, although preliminary
information indicated it had been successful. Ultimately, this project develops a concept that
could serve as an example for other corridors in the state, having a significant impact on
work zones.

45.2 Peer States

On the whole, peer states did not specifically take freight volumes or commercial truck
movement into account when designing and managing work zones, with some notable
exceptions. Most peer states referred back to the FHWA Final Rule on “Traffic Safety in
Highway and Street Work Zones,” which focused on developing TCPs that met certain
general criteria and followed the guidance of the MUTCD, Part 6. As mentioned before, this
rule is procedural in nature, and does not explicitly cover roadway use, particularly by trucks.

39 Smart Work Zone Guideline Design Guidelines of Work Zone Intelligent Transportation Systems (ITS) http://ftp.dot.state.tx.us/pub/txdot-
info/trf/smart-work-zone-guidelines.pdf
40 http://www.my35.0rg/news/newsletters/2015/02/av-tti.htm
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4.5.2.1 Washington

Washington State mentions “freight” a total of 16 times within its work zone manual, which
is unique among the states reviewed.41 The manual recommends consideration for how the
work zone operation will impact truck traffic, including:

Discourage total roadway widths less than 16 feet to maintain freight mobility

Where truck volumes are high, control which lane the trucks drive to reduce car/truck
conflicts through the work zone

Encourage regular communication and coordination with the WSDOT freight division,
industry partners, and freight stakeholders for road closures, detours, or other issues
affecting truck flow

Consider truck volumes when determining lane widths through work zones

4.5.2.2 Michigan

Similarly, Michigan maintains internal best practices related to freight mobility in work
zones, although these may not be explicit in their manuals. On corridors with high freight
volumes, Michigan often specifies a lane for truck use to minimize conflicts between truck
and car traffic. Also, in areas with narrowed lane widths due to construction activities, one
lane may be wider than another (e.g., one 12-foot lane and one 10-foot lane rather than two
11-foot lanes) to provide room for larger vehicles. In these cases, trucks would be directed
to use the wider lane.

4.5.2.3 New York

NYSDOT Design Manual includes a chapter about maintenance and protection of traffic in
highway work zones. This chapter includes some truck related recommendations:

In page 16-9, first-warning signs may need to be located farther upstream from the work
zone than normal if hazardous conditions exist, such as steep grades. The presence of
warning signs at the top of a mountain would warn truck drivers that they may encounter
traffic congestion, and perhaps be required to stop at, or before they reach the bottom of
the descent. Such traffic control could include a truck turnaround or a mandatory stop to
check brakes, if warranted and space is available.

The manual suggests longer entry taper in specific site conditions, including where
trucks travel at high speeds (NYSDOT HDM, Page 16-37).

The manual recommends different length runout tape as vehicle-arresting barriers in
corridors with high truck volumes (NYSDOT HDM, Page 16-51).

The manual considers different “clear widths” for freeways with significant truck traffic.
The minimum clear width for freeways with truck traffic should be 14 feet (16 feet
desirable) for one-lane operation, to accommodate trucks, snowplows, oversized loads.

41 https://www.wsdot.wa.gov/publications/manuals/fulltext/M22-01/1010.pdf
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For two-lane operations, 22 feet clear width is recommended, with 11 feet for each
added lane (NYSDOT HDM, Page 16-61).

Other minor recommendations are also provided, such as avoiding making trucks to stop in
the middle of an upgrade (NYSDOT HDM, Page 16-108 and using concrete barriers to
separate traffic streams with high proportion of trucks (NYSDOT HDM, Page 16-119).

4.5.2.4 California

In California, traffic operation designs are coordinated through the district traffic operations
office. This office is responsible for reviewing procedures and providing approval of changes
related to roadway construction and detour plans that include traffic control devices42. The
district traffic operations office has several duties regard traffic operation in work zone,
which are addressed in Chapter 2 of Caltrans Construction Manual

4.6 Traffic Operations

4.6.1 Texas

Traffic operations include traffic engineering (i.e., traffic signals and design), traffic safety
(i.e., signing, pavement striping, and markings) and traffic management (i.e., the physical
movement of vehicles). In Texas and peer states, the designs for traffic operations are
inclusive of all vehicle types, including freight. Since all the roads that TxDOT maintains, and
those that freight vehicles would use, are open to public use, there are no separate design
standards for freight versus passenger vehicles, and there are limited applications where
design for freight vehicles could be considered separately.

Instances where freight vehicles could be, but not necessarily should be, considered
separately would include freight yards where higher volumes of freight are entering/exiting
the site, rail yards where there are high volumes of rail to freight, or even areas where there
are very low passenger vehicle volumes mixed within the freight traffic stream. Using
flaggers, temporary intersection/lane modifications, or other approved non-permanent
means, the movement of freight can be accommodated as needed. These strategies, along
with other temporary measures, are currently in use throughout the state.

There is an interest in having signal timing change dynamically according to the traffic
composition. This has been tried more successfully with public transit (buses)43; however,
trucks can benefit from the same approach, providing benefits particularly at the time of the
day where truck volume is high and where driveway blockage is common.

42Caltrans(2019), Construction Manual, Chapter 2: Safety and Traffic, Section 2: Traffic,
https://dot.ca.gov/programs/construction/construction-manual/section-2-2-traffic .

43 USDQT, TSP in San Antonio BRT line,
https://www.itskrs.its.dot.gov/its/benecost.nsf/ID/80e8c384d00fa8f485257ed900562a23?0penDocument&Query=BApp
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4.6.2 Peer States

In general, freight is typically not a factor in designs of traffic operations, in Texas or peer
states. Like Texas, peer states have extensive ITS deployments along major freight corridors,
some of which are useful for freight, however specific designs do not consider trucks. This is
especially the case for New York, Washington, and Florida, where only limited freight
specific guidance is provided. However, there are some minor recommendations that are
relevant to this study.

4.6.2.1 Arizona

Arizona DOT considers the routing of trucks as a factor in traffic operation analysis to
identify operational change to accommodate existing traffic44. However, beyond this general
recommendation they do not provide specific details. ADOT has deployed variety of ITS
applications including Truck Escape Ramps Detection and Warning Systems and fixed frame
cameras in rural highway45.

4.6.2.2 Michigan

MDOT recommends usage of Information Response Systems to advise the motorist of
potential contractor interaction with intended travel paths that may cause a motorist to slow
or stop at specific locations within the work area using broadcast messages such as “Truck
Entering, Crossing and Existing” and “Oversized Vehicle”. MDOT recommends that locations
should be identified through the use of additional warning signs46. It is also recommended
that the oversize vehicle warnings should be considered for use when the roadway cross
section places motorists, especially commercial traffic, into close proximity to fixed objects
due to lane width restrictions, overhead restrictions, or in corridors that have previous
history of over dimension crashes.

4.6.2.3 New York

NYSDOT used ITS at the US- Canada border to inform travelers, including truck drivers, of
the magnitude of border delay.4”

4.6.2.4 Washington

WSDOT Design Manual recommends a supplemental far side displays at intersections with
higher truck volumes, as trucks often block visibility of overhead displays for following
drivers4s,

4.6.2.5 Florida

FDOT Manual suggest the use of permanent tape as a pavement marking material for areas
where durability may be an issue for instances high truck traffic.49

44 ADOT, Temporary Traffic Control Design Guideline, Page 1

45 ADOT ITS Design Guides, Page 62 and 68

46 MDOT Work Zone Safety and Mobility Manual, Section 6.06.09
47 NYSDOT Freight Transportation Plan, Page 72

48 \WSDOT Design Manual, Page 1330-15

49 FDOT Design Manual, Section 230.3.1.1

52



4.7 Multimodal Accessibility

The roadway system provides primary first-mile/last-mile connectivity for trucks accessing
rail, air, and waterborne freight intermodal facilities. Inadequate designs of these facilities to
accommodate freight vehicles can be an impediment toward the operations of airports,
seaports, and rail intermodal terminals and have cascading effects for the rest of the THFN.
Issues of access, mobility and safety for trucks on these roads are similar to the constraints
found in other parts of the roadway network; however, they are more acute because of the
much higher concentration of truck traffic and greater frequency of oversized or overweight
cargo.

Issues with truck first-mile/last-mile connectivity occur nationwide. The six peer states also
grapple with local roadways that are not always designed to handle freight traffic,
particularly oversized or overweight cargo. No significant differences were evident between
Texas’ and peer states’ handling of multimodal accessibility concerns.

Some of these issues include:

Inadequate roadway capacity: Truck volumes to and from a port or intermodal rail
terminal can be highly concentrated during certain times of the day. It is critical that
access roads consider these demand patterns to avoid queues that back up into other
roads, causing congestion and safety risks.

Inadequate pavement designs: Access roads not only have much higher truck volumes
than regular roads, but also face heavier trucks (see Exhibit 35). In addition, seaports
are often the origin or destination of oversized and overweight cargo, leading to greater
pavement deterioration. All of this should be considered when designing the pavements
of access roads to prevent potholes and rutting that can cause issues for truck drivers,
particularly if a weight restriction needs to be placed on the road because of its poor
condition, forcing drivers to use inferior alternative routes. Not designing pavements
robustly could lead to more frequent maintenance and rehabilitation work that can
cause delays for trucks and impede facility access. These roads could be built with
specific criteria that consider such factors.




Exhibit 35: Oversized/Overweight Cargo from the Port of Port Arthur

Source: 2020-2021 Texas Port Mission Plan: Port Connectivity Report

Low vertical clearances: Vertical clearances that do not meet standards are an issue
anywhere on the roadway network; however, this is a more critical issue on roads that
provide access to multimodal freight infrastructure (this includes both TxDOT and non-
TxDOT controlled facilities). Low clearances sometimes occur because the rapid
pavement deterioration requires frequent pavement overlays, which raise the height of
the roadway by several inches each time. This overlay work sometimes is completed by
non-TxDOT contractors on non-TxDOT facilities, which means TxDOT has very little
jurisdictional oversight. If not accounted for, this could lead some clearances to fall
below the standard. A way to address this would be for local jurisdictions to ensure the
height minimums still are met after any roadway work is completed. Another issue that is
pressing, particularly at seaports, is the frequency of oversized cargo that exceeds the
heights of typical trucks. These seaport access roads should at least have the same
vertical clearances as the rest of the THFN, and potentially accommodate even larger
cargo if common at the facility. Again, since many of the roadways are not under TxDOT
control, TXDOT can work with local jurisdictions to ensure the minimums are met.

Improperly designed intersections: Intersections along access roads should
accommodate large trucks. This involves having long enough signal phases to give trucks
enough time to clear the intersection or make needed turns. Also, the geometry of the
intersection, including pavement markings and signage, should consider the turning
radius of trucks, and be able to accommodate oversized trucks that frequent the route.

Short queuing capacity: Queuing can occur at the gate leading to the facility, or at
different segments of the access route (see Exhibit 36). Queues could be significant if
the facility does not operate 24 hours a day or has certain times that are noticeably
busier during the day. This should be considered in designing the roads to avoid trucks
blocking driveways, encroaching on the lanes of traffic, or parking where they should not.
Consideration also should be placed on minimizing the effect of at-grade train crossings
on truck access routes. Queue lengths also are critical at intersections or turning lanes,
where trucks occupy more space than regular vehicles.
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Narrow shoulders: Shoulder width is important in any road with moderate truck volumes
because trucks often have to stop for a variety of reasons. Drivers might need to check
paperwork, communicate with headquarters, or plan the route. Wide shoulders also are
needed in case the truck breaks down or needs to take evasive action. On roads
accessing a freight facility, truck drivers might need to wait for their pick-up or delivery
time before entering the facility, which could lead them to park along the access road.
Highways typically have shoulders that are wide enough for trucks; however, roadways in
metropolitan areas typically do not. This could lead to trucks obtruding into the travel
lane, creating a safety risk for the trucks and the general traffic.

Lack of signage: Many truck drivers are likely to have visited an intermodal facility in the
past and will be familiar with the route, but some may not be as familiar. To avoid trucks
going down roads that were not designed for truck traffic, signage should be
incorporated along the route that directs trucks to the facility and provides other
information that could be useful, such as availability of parking or access to main
highways.

Exhibit 36: Short Queuing Capacity

Queuing during grain season on the Joe Fulton Int. Trade Corridor
Source: 2020-2021 Texas Port Mission Plan: Port Connectivity Report

Steep grades or sharp corners: While typically not a pressing concern in coastal Texas,
steep grades are difficult for drivers to navigate, particularly carrying a load, and should
be avoided on access roads. Sharp corners also can impose operational difficulties for
drivers, increasing safety risks, and potentially causing bottlenecks to the flow of freight.
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47.1 Texas

TxDOT currently has an effort underway to correct these challenges and other issues on
access routes to seaports in the state. The Maritime Division recently published the Port
Connectivity Study as part of the 2020-2021 Texas Port Mission Plan. This report assesses
the current state of roadway connectivity at 14 public ports along the Texas Gulf Coast,
proposing 42 projects that address current challenges (totaling $210 million). Some of
these projects have been included in the Texas Freight Mobility Plan. Not all of these
projects focus on the needs of trucks, as the plan also considers accessibility to cruise
terminals.

A similar connectivity study could be conducted at airport and rail intermodal terminals to
improve accessibility. Some pertinent projects have been included already in the Texas
Freight Mobility Plan; however, a systematic look at intermodal connectivity could be useful,
focusing on the specific needs of trucking. Local plans and facility master plans also should
be encouraged to look beyond the immediate jurisdiction of their studies and consider the
implications on the broader transportation network.

4.7.2 Peer States

Like Texas, peer states, have developed statewide freight plans that assess system needs
from a multimodal perspective. This ties into federal freight planning efforts, through the
establishment of the National Highway Freight Network and the National Multimodal Freight
Policy goals. These plans inform multimodal considerations in highway freight planning and
investments.

4.7.2.1 California

California, through its various planning efforts, emphasizes pavement quality and bridge
structural integrity as poor conditions can lead to freight weight restrictions that limit access
for trucks>0, Caltrans monitors their infrastructure meticulously and uses this information to
inform future investments, like other states do. Caltrans also follows a rigorous process for
oversized and overweight trucks, to ensure they can navigate the roadway system safely. To
reduce the detours of these trucks, the Caltrans Accelerated Bridge Program improves
bridges to clear pinch points due to truck load and vertical clearance restrictions along
primary highway freight corridors. These improvements reduce unnecessary detours, which
reduce impacts to neighborhoods and local streets, vehicles miles traveled, increase safety,
and provide greater travel time reliability. Caltrans also address pavement and bridge
condition in their Freight Rail Assessment, Seaport, Air Cargo Assessment, and Safety
Assessment. By identifying incident trends, Caltrans and other infrastructure
owners/operators can make the necessary infrastructure and operational improvements to
enhance safety.

50 Caltrans (2020), California Freight Mobility Plan, retrieved from https://dot.ca.gov/programs/transportation-planning/freight-
planning/ca-freight-advisory-committee/cfmp-2020
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4.7.2.2 Florida

The Freight and Multimodal Operations (FMO) Office was established within FDOT in 2017.
The FMO Office was created to institutionalize freight planning in the Department. It
combined the multimodal freight functional area with the rail and motor carrier functional
areas to form a team ready to address freight mobility needs statewide along with the other
modal offices51. FDOT provides extensive list of multimodal related studies and projects in
their plan. FDOT also introduces multimodal freight technologies such as Positive Train
Control, NexGen, Port Automation and others.

4.7.2.3 New York

NYSDOT explored and analyzed multimodal freight transportation system needs through
interviews, stakeholder meetings, webinars, and technical analysis. The needs documented
in this analysis cover cross-cutting capital, operational, regulatory, and policy challenges
related to the statewide freight network. Then, NYSDOT presents needs and recommended
actions detailed, which reflect stakeholder input and analysis and are organized by mode
(NYSDOT Freight Transportation Plan, Page 54). For instances, NYSDOT recommends the
following actions to enhance last-mile Highway Connection (NYSDOT Freight Transportation
Plan, Page 85):

Make strategic infrastructure investments in first/last mile freight connections. As
appropriate, support strategic industrial and intermodal access investments that enable
more efficient connections to the State Freight Core Network for freight intensive
industries, key supply chain opportunities and efficient intermodal operations.

Optimize traffic signal corridor on first/last mile connections including, where
appropriate, freight priority and bypass strategies to freight generators (ports, intermodal
facilities, distributions centers, etc.).

Assess 53-foot trailer access for first/last mile freight connections.

Support municipal training on design requirements of freight-intensive development

51 FDOT, Freight and Mobility Trade Plan, https://www.fdot.gov/rail/plandevel/freight-mobility-and-trade-plan .
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Appendix B: Design Consideration Matrix
The Comparison Matrix has the following parts:

The “Texas” column encompasses current Texas Department of Transportation (TxDOT)
design criteria impacting freight movement

The “Peer States” column has guidelines from peer states

— Not all cells are populated. Cells with no values could mean the following:
o The criteria were considered, but none of the manuals have guidelines
o There is not a single defined minimum value for the criteria
o There is no minimum value; a value may be obtainable, but only as a function of
additional variables
— If there is a single value with a single agency manual/source cited, it could imply the
following:
o The agency cited is the only source with a minimum guideline
o Compared to other agencies, the cited agency has the most conservative design
(value)
— If there is a single value with several agencies cited, it means they share the same
value

The “Federal” column contains values from AASHTO’s 2018 Green Book.

A total of 19 tables are presented below summarizing this information, covering all relevant
combinations of functional roadway class (local road or street, collector, arterial, and freeway) and
urban context (rural, rural town, suburban, urban, and urban core). Nineteen tables are presented
instead of 20, because freeways don’t exist in a rural town context.

Empty cells in the matrix represent either attributes that are not defined for the specific
combination of functional class and urban context, or cells for which the comparison is provided
elsewhere in the report, likely in Appendix A. Defining these attributes was often a complex
discussion that required more space than allotted in the matrix. Empty cells were left in the matrix
to retain symmetry and aid in the readability of this Appendix.

The matrix was submitted to TxDOT in excel for easier browsing.




ARY O A RIB
CLASSIFICATION
EE IR FREEWAY-RURAL FREEWAY- | FREEWAY- | FREEWAY- | ARTERAL- | ARTERIAL- | ARTERIAL- | ARTERAL- | ARTERIAL- | COLLECTOR- | COLLECTOR- | COLLECTOR- | COLLECTOR- | COLLECTOR: [ oo mumar | LOCAL: LOCAL- LOCAL- LOCAL-
SUBURBAN URBAN URBAN CORE RURAL RURAL TOWN | SUBURBAN URBAN URBAN CORE RURAL RURAL TOWN | SUBURBAN URBAN URBAN CORE RURAL TOWN | SUBURBAN URBAN URBAN CORE
GEOMETRICS
Design Vehicle No Specific Guidelines No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific No Specific
Design Speed 70 mph Table 3-17 50 mph Table 3-| 50 mph Table 3- 50 mph Table 3 % mmpgrfo 70| %0 mn‘:'ﬁhm e Table 3-5 Table 3-1 able 3-1 0 mﬁghm e mﬁghm * Table 3-5 Table 3-1 Table 3-1 0 mn‘:'ﬁhm 50| %0 '"n‘i';hm %0 Table 35 Table 3-1 Table 3-1
Table 3-6, 3-12 | Table 3-6, 3-12 Table 3-6, 3-12 | Table 3-6, 3-12 Table 3-6, 3-12 | Table 3-6, 3-12
Stopping Sight Distance Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A Table 3-10 Table 3-10 N/A N/A N/A Table 3-10 Table 3-10 N/A N/A N/A Table 3-10 Table 3-10 N/A N/A N/A
Railroad-Highway Grade Crossing Sight Distance N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Vertical Grade Table 2-11 Table 2-11 Table 2-11 Table 2-11 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1 Table 3-7 Table 3-7 Table 3-5 Table 3-1 Table 3-1
B Figure 2-4 Figure 2-4 _(70 Figure 2-4 _(70 Figure 2-4 _(70
Critical Length of Grade (70 mph Entering Speed) mpg Entzrlng mph Entering mph Entering N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
peed) Speed) Speed)
Acceleration Lane Figure 3-35 Figure 3-35 Figure 3-35 Figure 3-35 Figure 3-10 Figure 3-10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Deceleration Lane Figure 3-35 Figure 335 | Figure3-35 | Figure 3-35 N/A N/A N/A TF?gbl'ﬁ o TF?gbl'Jf o N/A N/A N/A TF?é’L"f 33 TFlagbl'Jf o N/A N/A N/A TF?;L‘: A L?gbl'jf:fj
Lane Width 12' 12 12 12 12! 12' 11'to12' 11'to12' 11'to 12' 10'to 12 10'to 12 10'to 12 10'to 12' 10'to 12' 10'to 12' 10'to 12' 10'to 12' 10'to 12' 10'to 12'
Table 3-18 Table 3-18 Table 3-18 Table 3-18 Table 3-8, 3-12 | Table 3-8, 3-12 Table 3-5 Table 3-1 Table 3-1 Table 3-8, 3-12 | Table 3-8, 3-12 Table 3-5 Table 3-1 Table 3-1 Table 3-8, 3-12 | Table 3-8, 3-12 Table 3-5 Table 3-1 Table 3-1
Shoulder Width Table 3-18 Table 3-18 Table 3-18 Table 3-18 Tabli ?—é%-lZ Tabli 2;%-12 T4albt|0e13(»)‘5 T4albt|0e13(»)‘1 T‘;Sfélsﬂ Tablzel ;?81,03;-12 Tablzel ;?81,03;-12 T‘;t:;)e 1305 T:tl)lt: g-ll Ti)ltg g»ll Table2 -;_0;;-3_12 Tablez Ief?séls-lz T‘;'Sfélsqs T;)L)fg gl Tgllnltg §1
Curb Offset N/A N/A N/A N/A N/A N/A ratle 25 rable 21 rable 21 N/A N/A Table 5.5 Tatle 1 ratle 21 N/A N/A rable 25 Table 81 rable a1
See Accel & See Accel & See Accel &
Ramp Length See Accel & Decel Lane Decel Decel Decel N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Lane Lane Lane
Merge and Weave Length Figure 3-36 Figure 3-36 Figure 3-36 Figure 3-36 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Climbing Lane N/A N/A N/A N/A Page 3-34 Page 3-34 N/A N/A N/A Page 3-34 Page 3-34 N/A N/A N/A Page 3-34 Page 3-34 N/A N/A N/A
Truck-Access Driveway N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
INTERSECTION & INTERCHANGE
Intersection Sight Distance N/A N/A N/A N/A Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1 Table 2-1
Turning radius N/A N/A N/A N/A Chapter 7 Chapter 7 30'to 50' 30'to 50' 30'to 50' Chapter 7 Chapter 7 30'to 50 30'to 50 30'to 50' Chapter 7 Chapter 7 30'to 50' 30'to 50 30'to 50
Table 3-3, 3-4, Table 3-3, 3-4, Table 3-3, 3-4, | Table 3-3, 3-4, Table 3-3, 3-4, | Table 3-3, 3-4,
Storage Length for Turn Lane N/A N/A N/A N/A 3- 3- Table 3-3, 3-4 Table 3-3, 3-4 Table 3-3, 3-4 3- 3- Table 3-3, 3-4 Table 3-3, 3-4 Table 3-3, 3-4 3- 3- Table 3-3, 3-4 Table 3-3, 3-4 Table 3-3, 3-4
13 13 13 13 13 13
Channelization N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
BRIDGE & STRUCTURE
Bridge Vertical Clearance 18.5' 18.5' 18.5' 18.5' 18.5' 18.5 18.5 18.5 18.5' 18.5' 18.5' 18.5' 18.5' 18.5 18.5 18.5 18.5' 18.5' 18.5'
Bridge Clearance over Navigable Waterways N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Railroac Highway | nderpass Bridge Vertical N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
PAVEMENT
Pavement Strength/Design Strategy N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WORK ZONE
WZ Lane Width N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WZ Shoulder Width N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WZ Strategy N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
TRAFFIC OPERATION
Traffic Signal Phasing/Corridor Operation N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Sign & Pavement Marking N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
ITS N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
MULTIMODAL ACCESSIBILITY
Rail Intermodal Terminal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Airport N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Seaport N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Entering Speed)

Entering Speed)

Guidelines (70 mph
Entering Speed)

Highway Design Manual

Standards (Florida Green
Book)

Design Manual

KEY ATTRIBUTE HREE R
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
STAA Design Truck Index | WB-62FL (modified of . WB-67 and WB-40
WB-67Table 407.2 - - - " WB-67Section 5.7.1 - - ) }
. . o - ] - 404.4Figure 404.5A-C - WB- 62 for Florida) WB-67(Section 3.07.01 - - - (Flexible policy) Section y i
Design Vehicle No Specific Guidelines WB-67 ADOT (Rsﬂiafg;li?ésDeSIQn CADOT Highway Design Section 201.5 - FDOT MDOT Design Manual) NYDOT l;\l/llgmg?l Design 1103.03(4) - WSDOT WB-67 WB-67
Manual Design Manual Design Manual
] ) ) The greater of posted i : 50 mph and above
Design Speed 70 mph Table 3-17 50mphto8s mph | 73223\'5;0&2@? POt 1(2?2%?88? EnTg?E/ley 70mphTable 201.4.1 - speed or 70 mph g%mlp-h ﬁfé?ﬁhH?geﬁ@i'Q Section 1103.05 and 70 70
Section 8.2.1 A g FDOT Design Manual Appendix 3A - MDOT T Exhibit 1103-4 - WSDOT
Guidelines Design Manual : Design Manual :
Design Manual Design Manual
*Recommendation: A
statement of caution
regarding horizontal
] . . curves at the end of long
] Table 201.1, Figure Section 3.03.01 - MDOT Section 1260.03 and
Stooming Siaht b Figure 201.2-ADOT | 51 4 “Indey 201.1 and Table 211.10.1 Design Manual and Page | Exhibit 2-2 -NYDOT | Exhibit 1260-1 to 1260- downgrades be added to
topping Sight Distance Table 2-1 Table 3-1, 3-2 Roadway Design 201.3 10201.6 - CADOT and211.10.2 - FDOT 1.20 MDOT Sight Highway Desian Manual 11 - WSDOT Design Per RDM the TRDM for truck
Guidelines Hi ' N Manual Design : ' o9 ghway 9 9 roadway design. Wording
ighway Design Manual Distance Guidelines Manual L )
similar to that contained
in the Green Book would
be appropriate.
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Railroad-Highway Grade Crossing Sight Distance N/A N/A N/A N/A N/A N/A N/A N/A *No change.
. Table 1 to 3in
Table 204.3 - ADOT Table 204.3 and . Section 5.7.4.1 and .
. ) : 3 ) Table 211.9.1 - FDOT 3 to 6% Appendix 3A - do o Section1220.02(6) (and ) ]
Vertical Grade Table 2-11 Table 8-1 Rogduviv(;;\é/liagign Hi?ﬁﬁﬁ%ﬁggn‘:&zﬂa Design Manual MDOT Design Manual HigE;](cvgtDZeiigrl:lKADaOnTual 1360.03(3) for ramp) - 3-4% 3-4%
WSDOT Design Manual
Figure 204.5 - ADOT ) Figure 3-2 - FDOT Florida .
. . ) Figure 204.5 and . ) Section 1220.02(5) and
Critical Length of Grade Figure 2-4(70 mph Figure 3-2(70 mph Roadway Design Index204.5 - CADOT | Manual of Uniform Min N/A N/A Exhibit 1220-1 - WSDOT *No change. N/A

Section 504.6, 504.7
and408.12 - ADOT

Index 504.2, 504.3

Table 3-27, 3-28 and
3.29 and Section C.9.c.2

Page 4 -19 (out of 107) -

Length is referred to
AASHTO, Section 2.7.5.4

Exhibit 1310.14 in
Section 1310.03(4)

Per RDM for various

*Increase acceleration
lane lengths on roadways
with AADTT predicted to
reach at least 5000 tpd

Guidelines

Highway Design Manual

Design Manual

Appendix 3A -MDOT
Design Manual

Highway Design Manual

Design Manual

Acceleration Lane Figure 3-35 Table 10-4, 10-5 Roadway Design ~and504.5 - CADOT - Florida Manual of MDOT Geometric Design and 5.9.8.3 - NYDOT and1360.04(4)(a) - scenarios. during the design period
L Highway Designh Manual | Uniform Min Standards Guide . ; )
Guidelines : Highway Design Manual | WSDOT Design Manual to reflect the
(Florida Green Book) . ,
requirements of today’s
trucks. Table 12
' Table 3-27, 3-28 and Length is referr_ed to Exhibit 1310.13 and
Section 504.6 and 504.8 Index 504.2, 504.3 3.29 and Section C.9.c.2 | Page 20 - 39 (out of 107) AASHTO, Section Section 1310.03(4) and Per RDM for various
Deceleration Lane Figure 3-35 Table 10-6 - ADOT Roadway Design and504.5 - CADOT -FDOT Florida Manual of |- MDOT Geometric Design| 2.7.5.4and 5.9.8.3 and 1360 04(5)(5) ~WSDOT scenarios *No change
Guidelines Highway Design Manual | Uniform Min Standards Guides Exhibit 5- 33 - NYDOT D.esi n Manual
(Florida Green Book) Highway Design Manual g
*Increasing the lane
width from 12 ft to 13 ft
. for exclusive truck
. 12'Section 3.07.01 . i - .
12'Section 301.3 - ADOT , \ . , . 11-12'Section 1232 facilities and staying with
Lane Width 12'Table 3-18 12 Roadway Design 12Index 301.1 - CADOT | 12'Section 211.2 - FDOT ands.09.02 and 12'Section 2.7.1 - NYDOT and1231.04(2) - WSDOT 12’ 12-ft lanes where trucks

remain in the mixed flow
or are restricted to
specific lanes.
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505.1 - ADOT Roadway
Design Guidelines

to Ramp Metering Design
Manual (RMDM) - CADOT
Highway Design Manual

FDOT_Index 525_Design
Standard_2021)

Geometric Design Guides

NYDOT Highway Design
Manual

1360.03 - WSDOT Design
Manual

FREEWAY-RURAL
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
*Increasing the outside
shoulder width to 12 ft
along truck roadways and
mixed flow roadways
predicted to reach an
Table 211.4.1 - FDOT . AADTT of at least 5000
e A 4o . 4'to 10'Table 302.4 - 5'to 10'Table 302.1 - - . o 4'-10'Section 1232 and :
Shoulder Width Table 3-18 4108 10, 12/ LeftlO"to0 | \no7 Roadway Design | CADOT Highway Design Design Manual Appendix 3A- MDOT | Exhibit 2:2-NYDOT | & pipic 1530.1 - wspoT 10 trucks per day during the
ight Section 8.2.4 Guidelines Manual (Section260.3 for bridge Design Manual Highway Design Manual Design Manual design period. The design
shoulder width) should also offset vertical
elements (e.g., barrier) a
minimum of 2 ft from the
outer edge of the usable
shoulder.
Curb is not
Index 303.5 and 303.6 - Recommended Exhibit 4' - curb not
Curb Offset N/A N/A N/A CADOT Highway Design N/A N/A N/A 1239-9 and Section N/A recommended on high
Manual 1239.06 - WSDOT Design speed roadway
Manual
. Index 504.3, 504.2 .
aig;(r)esioghz’ gg;ign and504.5 and Figure | Table 211.7.1 - FDOT Ch';ggfg;é"gﬁb"iz ,. | Exhibit1360.9 and
Ramp Length See Accel & Decel Lane | See Accel & Decel Lane | 504.6, 504.7, 504.8 and 504.3A-F and also refer | Design Manual (Detail in Page 1-39 - MDOT 10 & Exhibit 2-10a - 1360.10 and Section Per RDM *No change.

1000' to 2000'Figure 10-

Figure 504.8A and B and
Section 504.9 - ADOT

Index 504.7 - CADOT

Section C.5.b and C.9.c.1
of Chapter 3 - Manual of

Section 16.4.3.2 (for

Exhibit 1360-12 and

1000’ or 2000' based on

*TxDOT RDM refers to

Design Manual

Highway Design Manual

720.03(5) - WSDOT
Design Manual

Merge and Weave Length Figure 3-36 . h . ; : N/A Work Zone) - NYDOT Section 1360.04(8) - ) . AASHTO for add'l
70 Roadvyay _De5|gn Highway Design Manual Unlfor'm Min Standards Highway Design Manual | WSDOT Design Manual ramp configuration guidance
Guidelines (Florida Green Book)
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 . . .
Climbing Lane N/A Section 3.4.3.2 Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - S.ﬁ;ggfﬁ?i@gd §e7$|5r? Section 1270.02 - N/A incrztleL?duilr:esu];L:e”oafnl-zlylf\I/\S/a
9 T (and Passing lane For | Highway Design Manual | Uniform Min Standards MDOT Design Manual ghway 9 WSDOT Design Manual 9u gnway
. h h Manual Capacity Manual
more information about (Florida Green Book)
existing project)
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.1 and 205.4 - Dglﬁ?}%’i‘lgﬁ;ﬁ;@io Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A CADOT Highway Design N/A N/A Stategl-lighway (Appendix Chapter 1340 - WSDOT N/A N/A
Manual 5-A) and Section 5.7.18 - Design Manual
NYSDOT Highway Design
Manual
BRIDGE & STRUCTURE
Bridge Vertical Clearance 18.5' 16' 16.5' 165" 16-16.5' 16.25' 16-0" 165" N/A 18.5'
Refer 1o the 1.5, Coast Section 5.7.12.3 NYDOT
. . ; ; Section 260.8.1 - FDOT Highway Design Manual | No specification (720.04) N/7A N/A
Bridge Clearance over Navigable Waterways N/A N/A ~ agencies having N/A Design Manual N/A and Section 2.3.4 - -WSDOT Design Manual
jurisdiction— Section 2 - NYSDOT Bridge Manual
Bridge Practice Guideline 9
14.5 - 16.5'Section 260.6 Section 5.7.12.2 and No%p:)egf;%&atlggcliﬁl‘blt N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A and Table260.6.1 -FDOT N/A Section 23.10.1 - NYDOT 16.5'to 20' UPRR/BNSF
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FREEWAY-RURAL
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
23'Appendix 3A - MDOT Lo :
23.5'Section 2 - Bridge 23.33'Index 309.2 and | 23.5 'Section 260.6 and Design Manual and Zaidoszi(t:itcl)%nzglézl.? 23.5 'Section 720.03(5) N/A
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A I;’ractice Guidelineg 309.5- CADOT Highway Table260.6.1 - FDOT |Section 7.01.08 Michigan NYDOT Highwa .Deéi n and Exhibit 720-3 - 23.5' UPRR/BNSF
Design Manual Design Manual Design Manual- Bridge Mgnua?/ g WSDOT Design Manual
Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11°) No specification 11' (At least one 12" for 11 Page 16-61 in Section 16' should be avoided, 11 12
N/A N/A 3'Section 6.05.01 - MDOT *follow minimum offset
WZ Shoulder Width N/A N/A N/A Work Zone Safety and N/A N/A when positive barrier 10
Mobility Manual used
implement work zone
speed reduction if
W2 Strate N/A N/A N/A N/A N/A N/A N/A N/A N/A horizontal alignments use
gy minimal curve lengths in
transitions
*TxDOT RDM **AASHTO Green Book
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FREEWAY-SUBURBAN

KEY ATTRIBUTE

Critical Length of Grade

(70 mph Entering Speed)

Figure 3-21)
(70 mph Entering Speed)

Guidelines (70 mph
Entering Speed)

204.5 - CADOT Highway
Design Manual

Uniform Min Standards
(Florida Green Book)

Manual

change

x> FEDERAL** PEER STATE (AZ) | PEER STATES (CA) ‘ PEER STATE (FL) | PEER STATE (MI) | PEER STATE (NY) ‘ PEER STATE (WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index WB'GZFLVE/”;_Od'f'ed of WB.67 WB.67 WB-67 and WB-40
Design Vehicle No Specific Guidelines WB-67 TaR%ISdﬁZ'ZDéQPST Figure 401054Ai: - CADOT 62 for Florida) Section | (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT (qigglgg%c}/z/\?sesg?n WB-67 WB-67
vay DEsIg g L 201.5 - FDOT Design Design Manual) Highway Design Manual L
Guidelines Highway Design Manual Manual Design Manual
60 mph Table 16051735 ADOT 55mph-80mph Table 50mph-70mph Table 50mph-80mph Section Sggtirgr?hligg ?)%Ogsd
Design Speed 50 mph Table 3-17 J mp ) . 101.2 -CADOT 201.4.1 - FDOT N/A 2.7.1 - NYDOT Highway o ' 50 mph 60 mph
Section 8.2.1 Roadway Design Highway Design Manual Design Manual Design Manual Exhibit 1103-4 -WSDOT
Guidelines Design Manual
*Recommendation: A
statement of caution
regarding horizontal
Table 201.1, Figure . . curves at the end of long
- Section 3.03.01 - MDOT Section 1260.03 and
_ _ ) Figure 201.2 - ADOT 201.4, Table 211.10.1 and Design Manual Exhibit 2-2 -NYDOT Exhibit 1260-1 to 1260- ' downgrades be added to
Stopping Sight Distance Table 2-1 Table 3-1, 3-2 Roadway Design Index 201.1 and 201.3 to| 211.10.2 - FDOT Manual and Page 1-20 MDOT Highway Design Manual 11- WSDOT Design 570 the TRDM for truck
in the Green Book would
be appropriate.
. . . . . N/A N/A
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A
. . . . . N/A N/A
Railroad-Highway Grade Crossing Sight Distance N/A N/A N/A N/A N/A N/A N/A N/A
Table 1 to 3 in Section
Table 204.3 - ADOT Table 204.3 and Index Table 211.9.1 - FDOT 3 to 6% Appendix 3A - Section 5.7.4.1 and 1220.02(6) (and
Vertical Grade Table 2-11 Table 8-1 Roadway Design 204.3 - CADOT Highway Desi n.Mlanual MDOT Exhibit 2-2 - NYDOT 1360.03(3) 310 4% 310 4%
Guidelines Design Manual 9 Design Manual Highway Design Manual |for ramp) - WSDOT Design
Manual
. . Figure 204.5 - ADOT ) Figure 3-2 - FDOT .
Figure 2-4 Figure 3-2 (this should be Roadway Design Figure 204.5 and Index Florida Manual of N/A N/A SE;;'IER ]iggggzé?sg?]d TxDOT/AASHTO no N/A

Section 504.6 and 504.8

Index 504.2, 504.3 and

Table 3-27, 3-28 and
3.29
and Section C.9.c.2 -

Page 4 -19 (out of 107) -

Length is referred to
AASHTO, Section 2.7.5.4

Exhibit 1310.14 in
Section 1310.03(4) and

Per RDM for various

*Increase acceleration
lane lengths on roadways
with AADTT predicted to
reach at least 5000 tpd

Acceleration Lane Figure 3-35 Table 10-4, 10-5 - ADOTng)igg\I/ivr?gsDeSIgn 504.DSe-SiCAnD,\(3|;r|1-|J%rl1way Florida Manual of MDOT Gegmgterlc Design and 5.9 8.3 - NYDOT 1360.04(4)(a) - WSDOT SCenarios durlngt;r}eef(lj:(;stlggﬂepenod
g Uniform Min Standards Highway Design Manual Design Manual . ,
(Florida Green Book) requirements of today’s
trucks. Table 12
. reple 32t e Section 2.7.5.4 and Exhibit 1310.13 and
Section 504.6 and 504.7 | Index 504.2, 504.3 and and Sectioh c9c.3and Page 20 - 39 (out of 107) 5.9.8.3 (Length is Section 1310 63(4) and No change
Deceleration Lane Figure 3-35 Table 10-6 - ADOT Roadway Design | 504.5 - CADOT Highway | d " T MDOT Geometric Design| referred to AASHTO) - | Per RDM g
Guidelines Design Manual €.9.¢.4 - Florida Manua Guides NYDOT Highway Design 1360.04(5)(a) - WSDOT
of Uniform Min Standards Design Manual
: Manual
(Florida Green Book)
Lane Width 12 12 12' 12 12 12' 12 11-12' 12 12
4'to 10' Table 211.4.1 - FDOT 4-8' .
4'to 8', 10", 12' Left 5'to 10' - - . o : 0 12' outside where DDHV
Shoulder Width Table 3-18 10' to 12' Right T??tglz d:?/\(/)aZ4De§P2T Table 302.1 - CADOT z%%sg?oysggaé (sslfoc:lzgr Ap%ir;?l)r(] ::/Ala-n,\SZOT i Eﬁw:'tDzéi' r’:‘\I(/IDgLaI Slezcélgrl :!-%N3320%anDEgglbr:t 4'inside/10' outside for truck traffic exceeds
Section 8.2.4 Guidglinesg Highway Design Manual ’ widtg) 9 ghway 9 Manual 9 250 veh/h
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ADOT Roadway Design
Guidelines

Manual (RMDM) - CADOT
Highway
Design Manual

FDOT_Index 525_Design
Standard_2021)

Geometric Design Guides

NYDOT Highway Design
Manual

1360.03 - WSDOT Design
Manual

change

FREEWAY-SUBURBAN
KEY ATTRIBUTE
TX*> FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Curb is not
Recommended Exhibit 4' - curb not
Curb Offset N/A N/A N/A N/A N/A N/A N/A 1239-9 and Section N/A recommended on high
1239.06 - WSDOT Design speed roadway
Manual
Index 504.3, 504.2 and
Figure 504.7, 504.8 and 504.5 and Figure Figure 6-1 to 6-6 of .
505.1 and Section 504.6,| 504.3AF and also refer | o 0 Vol (petailin | page 130 wpoT | Chapter 6 and Exhibit2- 1360.10 and Seton | TXOOT/AASHTO no
Ramp Length See Accel & Decel Lane | See Accel & Decel Lane |504.7, 504.8 and 505.1 - | to Ramp Metering Design g g 10 & Exhibit 2-10a - ; N/A

Figure 211.12.1 and

Practice Guideline

CADOT Highway Design
Manual

260.6.1 - FDOT Design
Manual

and Section 7.01.08
Michigan Design Manual-
Bridge Design - Chapter 7

Section 23.10.1 - NYDOT
Highway Design Manual

Design
Manual

Figure 504.8A and B and Exhibit . - *
Merae and Weave Lenath Fiure 3.36 1000' to 2000" Section 504.9- ADOT |  Index 504.7 - CADOT 211-3-211-12 and /A 3\/";:"(020}2)43,\'%(3? gégmlf’g%%loigd_ 1000 or 2000’ based on Tﬁgﬁng&eﬁ 0
Y 9 g Figure 10-70 Roadway Design Highway Design Manual Section Highway Desian Manual | WSDOT Desi n. Manual ramp configuration uidance
Guidelines 211.12.1 - FDOT Design ghway 9 g g
Manual
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 Section 5.7.5 and 2.7.5.8 requires full analysis
Climbing Lane N/A Section 3.4.3.2 Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - ~NYDOT H| hwa D'es‘i n Section 1270.02 - N/A including use of Highway
9 e (and Passing lane For Highway Design Manual | Uniform Min Standards MDOT Design Manual Mgnualy 9 WSDOT Design Manual Capacity Manual; not
more information about (Florida Green Book) common in suburban
existing project) area
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.1 and 205.4 - DoIANDARDS forthe | Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A CADOT Highway Design N/A N/A S o h di Chapter 1340 - WSDOT N/A N/A
Manual tate Hig way (Appendix Design Manual
5-A) and Section 5.7.18 -
NYSDOT Highway Design
Manual
BRIDGE & STRUCTURE
Bridge Vertical Clearance 18.5' 16' 16.5' 16.5' 16-16.5' 16.25' 16-0" 165" N/A 18.5'
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT B
Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual o su?t\?/\;:g‘g:g?(gle(s?in?.OM N/A N/A
Y 9 4 jurisdiction Design Manual and Section 2.3.4 - Manual g
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification
Sectior%ilgo- éir?d Table Section 5.7.12.2 and  |Exhibit 720-3 and Section N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT 16.5'to 20' UPRR/BNSF
o g Highway Design Manual Design
Manual
Manual
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" - . .
235 : : : Exhibit 720-3 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and 720.03(5) - WSDOT N/A 23.5' UPRR/BNSF




| THFN DESIGN CONSIDERATION MATRIX

FREEWAY-SUBURBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE (L) | PEERSTATE(MI)) | PEERSTATE(NY) | PEER STATE (WA) | MINIMUM OPTIMAL
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11" No specification 11' (At least one 12' for 11 Page 16-61 in Section 16' should be avoided, 1 12
. 3 *follow minimum offset
WZ Shoulder Width N/A N/A N/A N/A N/A S\?chon 6.05.01 - MDOT N/A N/A when positive barrier 10
ork Zone Safety and used
Mobility Manual
implement work zone
speed reduction if
W2 Strate N/A N/A N/A N/A N/A N/A N/A N/A N/A horizontal alignments use
9y minimal curve lengths in
transitions
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Critical Length of Grade

(70 mph Entering Speed)

(70 mph Entering Speed)

Guidelines (70 mph
Entering Speed)

204.5 - CADOT Highway
Design Manual

Uniform Min Standards
(Florida Green Book)

N/7A

N/A

Exhibit 1220-1 Design
Manual

change

FREEWAY-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) | PEER STATES (CA) | PEER STATE (FL) ‘ PEER STATE (M) | PEER STATE (NY) ‘ PEER STATE (WA) MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 WB-67 WB-67 and WB-40
. . o - ] Table 407.2 - ADOT 404.4 62 for Florida) . ] . ) (Flexible policy) Section i ]
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404.5AC - CADOT |  Section 201.5 -FDOT (Sectlon'3.07.01 MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-67 WB-67
S - ; . Design Manual) Highway Design Manual B
Guidelines Highway Design Manual Design Manual Design Manual
65-75 55mph-80mph Table 70mph The greater of posted 50mph-70mph Section 50 _mph and above
Design Speed 50 mph Table 3-17 S et?t(i)onmth N T‘;tgzdl\g'%égi')? 101.2 -CADOT Table 201.4.1 - FDOT AspZi(é&r??f-Tﬂ%]dT 2.7.1 - NYDOT Highway Eiﬁfg:ggfggi?ﬁsag& 50 60
- vay Desig Highway Design Manual Design Manual ppenc Design Manual -
Guidelines Design Manual Design Manual
*Recommendation: A
statement of caution
. . regarding horizontal
Table 201.1, Figure Section 3.03.01 - MDOT ’
Figure 201.2 - ADOT 201.4, Table 211101 and | Design Manualand Page [ ¢ oo oo | SeCton 1260.03 and curves at he end of long
Stopping Sight Distance Table 2-1 Table 3-1, 3-2 Roadway Design Index 201.1 and 201.3 to| 211.10.2 - FDOT Manual 1- 20 MDOT Sight High Desian M | 11- WSDOT Desi 570 h gTRDM § K
Guidelines 201.6 - CADOT Highway Design Distance Ighway Design Manua i esign the for truck
- e Manual roadway design. Wording
Design Manual Guidelines L )
similar to that contained
in the Green Book would
be appropriate.
. . . . . N/A N/A
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A
. . . . . N/A N/A
Railroad-Highway Grade Crossing Sight Distance N/A N/A N/A N/A N/A N/A N/A N/A
Table 1 to 3 in Section
Table 204.3 - ADOT Table 204.3 and Index Table 211.9.1 - FDOT 3 to 6% Appendix 3A - Section 5.7.4.1 and 1220.02(6) (and
Vertical Grade Table 2-11 Table 8-1 Roadway Design 204.3 - CADOT Highway Desi n.ManuaI MDOT Exhibit 2-2 - NYDOT 1360.03(3) 3to 4% 310 4%
Guidelines Design Manual g Design Manual Highway Design Manual |for ramp) - WSDOT Design
Manual
Figure 204.5 - ADOT . Figure 3-2 - FDOT )
Figure 2-4 Figure 3-2 Roadway Design Figure 204.5 and Index Florida Manual of Section 1220.02(5) and TXxDOT/AASHTO no N/A

Section 504.6 and 504.8

Index 504.2, 504.3 and

Table 3-27, 3-28 and
3.29
and Section C.9.c.2 -

Page 4 -19 (out of 107) -

Length is referred to
AASHTO, Section 2.7.5.4

Exhibit 1310.14 in
Section 1310.03(4) and

Per RDM for various

*Increase acceleration
lane lengths on roadways
with AADTT predicted to
reach at least 5000 tpd

Acceleration Lane Figure 3-35 Table 10-4, 10-5 - ADOTng)igg\I/ivr?gsDeSIgn 504.§éSCiZAnD'\C/)|;rI;|L|I%rI1way Florida Manual of MDOT Gegmgterlc Design and 5.9 8.3 - NYDOT 1360.04(4)(a) - WSDOT SCenarios durlngt;r}eef(lj:(;stlggﬂepenod
9 Uniform Min Standards Highway Design Manual Design Manual . ,
(Florida Green Book) requirements of today’s
trucks. Table 12
. el gy e Section 2.7.5.4 and Exhibit 1310.13 and
Section 504.6 and 504.7 | Index 504.2, 504.3 and and Sectioﬁ c.9.c.3and Page 20 - 39 (out of 107) 5.9.8.3 (Length is Section 1310 63(4) and TXDOT/AASHTO no
Deceleration Lane Figure 3-35 Table 10-6 - ADOT Roadway Design | 504.5 - CADOT Highway lori d o | MDOT Geometric Design| referred to AASHTO) - | h N/A
Guidelines Design Manual €.9.c.4 - Florida Manua Guides NYDOT Highway Design 1360.04(5)(a) - WSDOT change
of Uniform Min Standards Design Manual
: Manual
(Florida Green Book)
Lane Width 12 12 12' 12 12 12' 12 11-12' 12' 12
, L aAn a4 4'to 10' . \ Table 211.4.1 - FDOT 4-10' , .
. 408,10, 12 Left Table 302.4 - ADOT 51010 Design Manual (Section | Appendix 3A - MDOT Exhibit 2-2 - NYDOT | Section 1232 and Exhibit | .. .. . 12 outside where DDHV
Shoulder Width Table 3-18 10'to 12' Right Roadway Desian Table 302.1 - CADOT 260 .3 for bridge shoulder Desian Manual Highway Desian Manual | 1239-1 - WSDOT Desian 4' inside/10' outside for truck traffic exceeds
Section 8.2.4 vay Desig Highway Design Manual ' riag 9 ghway 9 9 250 veh/h
Guidelines width) Manual
Curb is not
Recommended N/A 4' - curb not
Curb Offset N/A N/A N/A N/A N/A N/A N/A Exhibit 1239-9 and recommended on high
Section 1239.06 - speed roadway
WSDOT Design Manual
11




| THFN DESIGN CONSIDERATION MATRIX

ADOT Roadway Design
Guidelines

Manual (RMDM) - CADOT
Highway
Design Manual

Detail in FDOT_Index
525_Design
Standard_2021

Geometric Design Guides

NYDOT Highway Design
Manual

1360.03 - WSDOT Design
Manual

change

FREEWAY-URBAN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Index 504.3, 504.2 and
Figure 504.7, 504.8 and 504.5 and Figure Tablez:ﬁll.g.; and Figure 6-1 to 6-6 of Exhibit 1360.9 and
505.1 and Section 504.6,| S04.3AFand alsorefer | _ pporpegign Manual | Page 1-39-Mpor | ChapterGand Bxhbit2- 1344 16 ang section | TxDOT/AASHTO no
Ramp Length See Accel & Decel Lane | See Accel & Decel Lane |504.7, 504.8 and 505.1 - | to Ramp Metering Design 10 & Exhibit 2-10a - . N/A

1000’ to 2000

Figure 504.8A and B and
Section 504.9 - ADOT

Index 504.7 - CADOT

Figure 211.12.1 and
Exhibit 211-3-211-12

Section 16.4.3.2 (for

Exhibit 1360-12 and

1000’ or 2000" based on

*TxDOT RDM refers to

Practice Guideline

CADOT Highway Design
Manual

260.6.1 - FDOT Design
Manual

and Section 7.01.08
Michigan Design Manual-
Bridge Design - Chapter 7

Section 23.10.1 - NYDOT
Highway Design Manual

720.03(5) - WSDOT
Design
Manual

Merge and Weave Length Figure 3-36 Fiqure 10-70 Roadway Desian Highway Desian Manual and Section N/A Work Zone) - NYDOT Section 1360.04(8) - ramn configuration AASHTO for add'l
9 - dé’"nesg ghway Deslg 211.12.1 - FDOT Design Highway Design Manual | WSDOT Design Manual p config guidance
Manual
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 Section 5.7.5 and 2.7.5.8 requires full analysis
Climbing Lane N/A Section 3.4.3.2 Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - - NYDOT H| hwa D.es.i n Section 1270.02 - N/A including use of Highway
9 B (and Passing lane For Highway Design Manual | Uniform Min Standards MDOT Design Manual Magnualy 9 WSDOT Design Manual Capacity Manual; not
more information about (Florida Green Book) common in urban area
existing project)
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.1, 205.3 and Dglﬁﬁ%ﬁiﬂigﬁ;;@io Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A 205.4 - CADOT Highway N/A N/A gn . Chapter 1340 - WSDOT N/7A N/A
Design Manual State nghway (Appendix Design Manual
5-A) and Section 5.7.18 -
NYSDOT Highway Design
Manual
BRIDGE & STRUCTURE
Bridge Vertical Clearance 18.5' 16' 16.5' 165" 16-16.5' 16.25' 160" 165" N/A 18.5'
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)

Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual - WSDOT Design N/A N/A

jurisdiction Design Manual and Section 2.3.4 - Manual

- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification
Sectior::-glgo- égr?d Table Section 5.7.12.2 and | Exhibit 720-3 and Section N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT 16.5'to 20' UPRR/BNSF

o Manual g Highway Design Manual Design

Manual

23 235"

. 23.33" 235" Appendix 3A - MDOT 220" - . -
235 . - . Exhibit 720-3 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and N/A

23.5' UPRR/BNSF

12




| THFN DESIGN CONSIDERATION MATRIX

FREEWAY-URBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11°) No specification 11' (At least one 12" for 11 Page 16-61 in Section 16' should be avoided, 11 12
. 3 *follow minimum offset
WZ Shoulder Width N/A N/A N/A N/A N/A S\?V?;Eg(?ﬁzség%e-tyMaa?jT N/A N/A when positive barrier 10
Mobility Manual used
implement work zone
_speed re_duction if
WZ Strategy N/A N/A N/A N/A N/A N/A N/A N/A N/A ho_rlz_ontal alignments use
minimal curve lengths in
transitions
*TxDOT RDM **AASHTO Green Book
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THFN DESIGN CONSIDERATION MATRIX

Critical Length of Grade

(70 mph Entering Speed)

(70 mph Entering Speed)

Guidelines (70 mph
Entering Speed)

204.5 - CADOT Highway
Design Manual

Uniform Min Standards
(Florida Green Book)

Manual

change

FREEWAY-URBAN CORE
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) | PEER STATES (CA) | PEER STATE (FL) ‘ PEER STATE (M) | PEER STATE (NY) ‘ PEER STATE (WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 WB-67 WB-67 and WB-40
. . o - ] Table 407.2 - ADOT 404.4 62 for Florida) . ] . ) (Flexible policy) Section i ]
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404.5AC - CADOT |  Section 201.5 -FDOT (Sectlon'3.07.01 MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-67 WB-67
S - ; . Design Manual) Highway Design Manual p
Guidelines Highway Design Manual Design Manual Design Manual
65-75 55mph-80mph Table 50mph-70mph Table The greater of posted 50mph-60mph Section 50 _mph and above
Design Speed 50 mph Table 3-17 se ft?oﬂ"ghz N T‘;tgzdl\g'%égi')? 101.2 -CADOT 201.4.1 - FDOT AspZi(é&r??f-Tﬂ%]dT 2.7.1 - NYDOT Highway Eiﬁfg:ggfggi?ﬁsag& 50 50
- vay Desig Highway Design Manual Design Manual ppenc Design Manual -
Guidelines Design Manual Design Manual
*Recommendation: A
statement of caution
. . regarding horizontal
Table 201.1, Figure Section 3.03.01 - MDOT ’
Figure 201.2 - ADOT 201.4, Table 211.10.1and | Design Manual and Page | £ o5 \ypor Eiﬁfg;f22%20§(1)£%312%%_ gzz‘v’ﬁ;rzztehsebzng d%fe'g':g
Stopping Sight Distance Table 2-1 Table 3-1, 3-2 Roadway Design Index 201.1 and 201.3 to| 211.10.2 - FDOT Manual 1- 20 MDOT Sight High Desian M | 11- WSDOT Desi 570 he TRDM f K
Guidelines 201.6 - CADOT Highway Design Distance Ighway Design Manua i esign the for truck
; i Manual roadway design. Wording
Design Manual Guidelines L )
similar to that contained
in the Green Book would
be appropriate.
. . . . . N/A N/A
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A
. . . . . N/A N/A
Railroad-Highway Grade Crossing Sight Distance N/A N/A N/A N/A N/A N/A N/A N/A
Table 1 to 3 in Section
Table 204.3 - ADOT Table 204.3 and Index Table 211.9.1 - FDOT 3 to 6% Appendix 3A - Section 5.7.4.1 and 1220.02(6) (and
Vertical Grade Table 2-11 Table 8-1 Roadway Design 204.3 - CADOT Highway Desi n.ManuaI MDOT Exhibit 2-2 - NYDOT 1360.03(3) 3to 4% 310 4%
Guidelines Design Manual g Design Manual Highway Design Manual |for ramp) - WSDOT Design
Manual
Figure 204.5 - ADOT . Figure 3-2 - FDOT )
. i ) ! . Figure 204.5 and Index . Section 1220.02(5) and
Figure 2-4 Figure 3-2 Roadway Design Florida Manual of N/A N/A Exhibit 1220-1 Design TXxDOT/AASHTO no N/A

Table 3-27, 3-28 and
3.29

Length is referred to

Exhibit 1310.14 in

Increase acceleration
lane lengths on roadways
with AADTT predicted to

Section 504.6 and 504.8 | Index 504.2, 504.3 and . Page 4 -19 (out of 107) - . Section
Acceleration Lane Figure 3-35 Table 10-4, 10-5 - ADOT Roadway Design | 504.5 - CADOT Highway ar;? Szctll\(jln C.Qic.? i MDOT Geometric Design AASILTCS)’QSS%IOR\?D%?A 1310.03(4) and Per RDM baseq on (;ea_ch a;t] Iegst 5000tp %
Guidelines Design Manual Florida Manual o Guide and 5.9.8.3- 1360.04(4)(a) - WSDOT various scenarios uring the design perio
Uniform Min Standards Highway Design Manual . to reflect the
h Design Manual . )
(Florida Green Book) requirements of today’s
trucks. Table 12
Table 3-27,3-28 and
. 3.30 Page 20 - 39 (out of 107) Length is referred to Exhibit 1310.13 and
Section 504.6 and 504.7 | Index 504.2, 504.3 and . f A
. . ) ! - . i y - and Section C.9.c.3 and - AASHTO, Section 2.7.5.4 | Section 1310.03(4) and TxDOT/AASHTO no
Deceleration Lane Figure 3-35 Table 10-6 ADOT(:?igg\I/ivr?gsDeSIQn 504'§es?AnDﬁg:d%Tway C.9.c.4 - Florida Manual | MDOT Geometric Design and 5.9.8.3 - NYDOT 1360.04(5)(a) - WSDOT change N/A
Y of Uniform Min Standards Guides Highway Design Manual Design Manual
(Florida Green Book)
Lane Width 12' 12' 12' 12 12' 12' 12' 11-12 12' 12'
4'to 10' Table 211.4.1 - FDOT 4-8' .
4'to 8, 10', 12' Left 5'to 10' - . . - . i 12' outside where DDHV
) ) AR Table 302.4 - ADOT i Design Manual (Section Appendix 3A - MDOT Exhibit 2-2 - NYDOT Section 1232 and Exhibit v , . )
Shoulder Width Table 3-18 10'to 12 Right Roadway Design _Table 302.1 - CADOT 260.3 for bridge shoulder Design Manual Highway Design Manual | 1239-1 - WSDOT Design 4'inside/10' outside for truck traffic exceeds
Section 8.2.4 S Highway Design Manual . 250 veh/h
Guidelines width) Manual
Curb is not
Recommended 4' - curb not
Curb Offset N/A N/A N/A N/A N/A N/A N/A Exhibit 1239-9 and N/A recommended on high
Section 1239.06 - speed roadway
WSDOT Design Manual
14




| THFN DESIGN CONSIDERATION MATRIX

ADOT Roadway Design
Guidelines

Manual (RMDM) - CADOT
Highway
Design Manual

Detail in FDOT_Index
525_Design
Standard_2021

Geometric Design Guides

NYDOT Highway Design
Manual

1360.03 - WSDOT Design
Manual

change

FREEWAY-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Index 504.3, 504.2 and
Figure 504.7, 504.8 and 504.5 and Figure Tablez:ﬁll.g.; and Figure 6-1 to 6-6 of Exhibit 1360.9 and
505.1 and Section 504.6,| S04.3AFand alsorefer | _ pnorpegign Manual | Page 1-39-Mpor | ChapterGand Bxhbit2- 1344 16 a0y section | TxDOT/AASHTO no
Ramp Length See Accel & Decel Lane | See Accel & Decel Lane |504.7, 504.8 and 505.1 - | to Ramp Metering Design 10 & Exhibit 2-10a - . N/A

Figure 211.12.1 and

Practice Guideline

CADOT Highway Design
Manual

260.6.1 - FDOT Design
Manual

and Section 7.01.08
Michigan Design Manual-

Bridge Design - Chapter 7

Section 23.10.1 - NYDOT
Highway Design Manual

Design
Manual

Figure 504.8A and B and Exhibit . . *
Merae and Weave Lenath Fiure 3.36 1000' to 2000" Section 504.9-ADOT |  Index 504.7 - CADOT 211-3-211-12 and N/A 3\/";:"(020}2)43,\'%(3? 5221?5;11%66%1024?;({ 1000 or 2000’ based on Tﬁgﬁng&eﬁ 0
Y 9 Y Figure 10-70 Roadway Design Highway Design Manual Section Highway Desian Manual | WSDOT Desi n. Manual ramp configuration uidance
Guidelines 211.12.1 - FDOT Design ghway 9 9 g
Manual
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 Section 5.7.5 and 2.7.5.8 requires full analysis
Climbing Lane N/A Section 3.4.3.2 Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - ~NYDOT H| hwa D'es‘i n Section 1270.02 - N/A including use of Highway
9 e (and Passing lane For Highway Design Manual | Uniform Min Standards MDOT Design Manual Mgnualy 9 WSDOT Design Manual Capacity Manual; not
more information about (Florida Green Book) common in urban area
existing project)
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.1, 205.3 and DoIANDARDS forthe | Exhibit 1340-2 and A
Truck-Access Driveway N/A N/A N/A 205.4 - CADOT Highway N/A N/A S on h di Chapter 1340 - WSDOT N/A
Design Manual tate Hig way (Appendix Design Manual
5-A) and Section 5.7.18 -
NYSDOT Highway Design
Manual
BRIDGE & STRUCTURE
Bridge Vertical Clearance 18.5' 16' 16.5' 165" 16- 16.5' 16.25' 16-0" 16.5" N/A 18.5'
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT o
Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual N 5?3&:2‘338?(3\6355?2[?.04) N/A N/A
Y 9 4 jurisdiction Design Manual and Section 2.3.4 - Manual 9
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
Sectior}%go- é%r?d Table Section 5.7.12.2 and 720-3 and Section N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FIf)OT Desian N/7A Section 23.10.1 - NYDOT 720.03(5) - WSDOT 16.5'to 20' UPRR/BNSF
o g Highway Design Manual Design
Manual
Manual
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" - . .
235 : : : Exhibit 720-3 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge | 'Nd€X 309.2and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and 720.03(5) - WSDOT N/A 23.5' UPRR/BNSF
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| THFN DESIGN CONSIDERATION MATRIX

FREEWAY-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11" No specification 11' (At least one 12" for 11 Page 16-61 in Section 16' should be avoided, 11 12
. 3 *follow minimum offset
WZ Shoulder Width N/A N/A N/A N/A N/A S\?chon 6.05.01 - MDOT N/A N/A when positive barrier 10
ork Zone Safety and used
Mobility Manual
implement work zone
speed reduction if
W2 Strate N/A N/A N/A N/A N/A N/A N/A N/A N/A horizontal alignments use
9y minimal curve lengths in
transitions
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-RURAL
KEY ATTRIBUTE
x> FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (MI) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
. ) e Table 407.2 - ADOT 404.4 62 for Florida) _Wwe6s _ WB-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Rogduviv(;:\g"ag?gn Figure 404.5A-C - CADOT |  Section 201.5 -FDOT (Secg%r;iS.nO'\?A.;)r}u-all\;lDOT HSier(]:\t,:/c;n ggsil.nl\'\l/\l(;]%; 1103.03(4) - WSDOT WB-65 WB-67
~ Highway Design Manual Design Manual Y ghway g Design Manual
55mph-70mph (all
55-70 various context The greater of posted . 50 mph and above
Desian Speed 60 mph to 70 mph Table 50 mph to 75 mph Table 101.3 - ADOT 40?82';9@283.?“9 classifications are listed speed or 40 mph - g%mzphgﬁ%grh}_lsieﬁagn Section 1103.05 and 60 mph (Rolling) 60 mph (Rolling)
gnsp 36,312 Section 7.2.2.1 Roadway Design Hiahway Desian Manual | i FLDOT'S manual) Table | Appendix 3A - MDOT 0 asian Ma nugal Y| Exhibit 1103-4 -WSDOT 70 mph (Level) 70 mph (Level)
Guidelines ghway g 201.4.1 - FDOT Design Manual g Design Manual
Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-3 & Exhibit 2-3a Eiﬁict}ilgzzlfizoég_).tc())slzré%-
Stopping Sight Distance Table 3-7 Table 7-1 Roadway Design Index 201.1 and 201.3 to . 1- 20 MDOT Sight - NYDOT Highway Design . 570' 730'
L - Manual Design . 11- WSDOT Design
Guidelines 201.6 - CADOT Highway Distance Manual Manual
Design Manual Guidelines
Page 21 - 28 MDOT Sight .
. L Section 1260.04 and
Table 201.3-ADOT | Table201.1and Index | 20 élegtﬁz and D'Stgg‘f’:r?g'gzgﬂ?%and Refer to AASHTO areen | EXNibit 1260-12 to 1260-
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Table 7-1 Roadway Design 201.2 - CADOT Highway - - g 14 2135 2480
L - 210.11.2 - FDOT Manual Green Book Section book Section 5.7.2.2 .
Guidelines Design Manual - ; - WSDOT Design Manual
Design 3.03.01 MDOT Design (1000 to 1200)
Manual
No specification (General Exhibit 1350-1 and
Section 7.2.16 No specification Index | Table 7-1 - Florida Green | info about crossing in Section 1350.03.(a) -
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT Highway book (same values as Section N/A WSDOT 589" 751"
29 Design AASHTO) 12.11.04 - MDOT Design Design Manual (same as
Manual) AASHTO)
3 to 6% (3 to 4% for 60 Section 5.7.4.1 and . .
Table 204.3 - ADOT Table 204.3 and Index . . Table 1 to 3 in Section
0, 0, - - - -
Vertical Grade Table 3-7 3% to 10% Roadway Design 204.3 - CADOT Highway | 'able 210.10.1-FDOT | mph design speed/rural) | - Exhibit 2-3 and 2-3a 1220.02(6) - WSDOT 3to 4% 310 4%
Table 7-2 Guidelines Desian Manual Design Manual Appendix 3A - MDOT NYDOT Highway Design Design Manual
9 Design Manual Manual Y
Section 3.4.2.1.2 Figure F'%L:);e d@%“'gésAi‘DnOT Figure 204.5 and Index F'gmgn?zzl'oﬁ%?]}glr%'da Section 1220.02(5) and peer states refer to
Critical Length of Grade N/A Y oadway Deslg 204.5 - CADOT Highway | | . N/A N/A Exhibit 1220-1 Design N/A AASHTO Green Book in
3-15t03.18 Guidelines (70 mph - Min Standards (Florida g
; Design Manual Manual their figures
Entering Speed) Green Book)
Table 3-27, 3-28 and
. 3.29 and Section C.9.c.2 . -~ .
Section 408.12 and e Length is referred to Exhibit 1310.14 in ; -
Acceleration Lane Figure 3-10 N/A Table 408.12A - A DOT ggzés%‘}kgo?rol-ﬁgiagg UnifFOI?r:ﬁldlai,r\]/lgrt]:r?cllgrds N/A AASHTO, Section 2.7.5.4 | Section 1310.03(4) and Viggzg ?1?1?1dh(i)ghl\/r\]/g;/al 420'to 580 ' (4010 44
Roadway Design g h and 5.9.8.3 - NYDOT 1360.04(4)(a) - WSDOT h mph initial speed)
L7 Design Manual (Florida Green Book) . . . design speed
Guidelines o Highway Design Manual Design Manual
(specific to
expressway/freeway
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and Length is referred to .
Index 405.2 and Table | C.9.c.4 - Florida Green AASHTO, Section 2.7.5.4 ngt?é?"tllsi%%g 4"’)“;‘:1 §
Deceleration Lane N/A N/A N/A 405.2 - CADOT Highway Book and Section N/A and 5.9.8.3 and Exhibit 1360 04(5)(5) _WSDOT N/A N/A
Design Manual 212.14.1 and Exhibit 5- 33 - NYDOT Highway D.esi n Manual
212-1t0212.3 - FDOT Design Manual 9
Design Manual (For
intersection)
10'to 12'
12 . 10-12'
, . 12' 11'-12' Section 3.07.01 and o 11-12'
Lane Width 12 Table 7-3 Section 3013-ADOT | 146y 301.1-CADOT | Table 210.2.1- FDOT |3.09.02 and Appendix 3a| EXbit23and2:3a- | 539 5400 wspor 12 12
Table 3-8, 3-12 Roadway Design . . ] NYDOT Highway Design .
L Highway Design Manual Design Manual - Design Manual
Guidelines . Manual
MDOT Design Manual
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-RURAL
KEY ATTRIBUTE
x> FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (MI) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
. . . 4-10'
, \ Table 302.4 - ADOT 5'to 10’ Appendix 3A and Section | Exhibit 2-3 and 2-3a - - L
) 4'to 10 , \ ) Table 210.4.1 - FDOT ) - - Section 1239 and Exhibit , \
Shoulder Width Table 3-8, 3-12 4'to 8' Table 7-3 Roadway Design Table 302.1 - CADOT Design Manual 3.09.02 - MDOT Design | NYDOT Highway Design 1239-1 - WSDOT Design 4 10
Guidelines Highway Design Manual Manual Manual Manual
Curb Offset N/A N/A N/A N/A N/A N/A N/A N/A 1 2'
Ramp Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Merge and Weave Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 ) . )
Climbing Lane Page 3-34 Section 7.2.8 Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - S.er\f\ﬁggTSH?Sh\?vgd §e7s|5r? Section 1270.02 - N/A in;?fdui:esugloinﬁlyﬁﬁa
g g Section 3.4.3 (and Passing lane For | Highway Design Manual | Uniform Min Standards | MDOT Design Manual ghway 9" | wspot Design Manual gu ghway
B ) . Manual Capacity Manual
more information about (Florida Green Book)
existing project)
Section 5A.4, 5A.6 and
5A.7 - POLICY and
STANDARDS for the -
. Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A Index 205.4 - CADOT N/A N/A Design of Entrances o | oo or 1340 . WSDOT N/A N/A
Highway Design Manual State Highway (Appendix Design Manual
5-A) and Section 5.7.18 - Y
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
F'g“r{*a‘g:)esa‘égazng an' and Exhibit 212-4 to 212-7 Page 37 - 52 Section 5.95and Page | o i 1210 04 and
Intersection Siaht Distance Table 2-1 Figure 3-2 Section 7.2.12 section408 4 - ADOT Index 405.1 - CADOT and Figure 212.11.1 and (Intersection Sight 1-9 of Appendix 5C - Chanter 1260 ) WSDOT 570" AASHTO Green Book
g 9 Section 9.5 o Highway Design Manual | Section 212.10 - FDOT | Distance Section) - MDOT | NYDOT Highway Design pier. guidance
Roadway Design Desian M | iaht Di ideli M | Design Manual
Guidelines esign Manua Sight Distance Guidelines anual

Table 408.14 and

Page 93, 94, 96, 99 -

Section 5.9.3.7 and

Exhibit 1240.1 to

408.11 - ADOT Roadway
Design Manual

e) - CADOT Highway
Design Manual

232.2
- FDOT Design Manual

Geometric Design Guides

Taper) - NYDOT Highway
Design Manual

14
- WSDOT Design Manual

TxDOT addresses median
turn lanes; 760' to 980'

. - Table 212.12.1 and 2755 1240.3(c ) and 1310.6 TxDOT follows AASHTO
) . Section 7.2.12 Section Index 404.5 - CADOT - 103 - Accommodate for WB-67
Tuning radius Chapter 7 Section 9.6 408.14 - ADOT Roadway | Highway Design Manual 212.12.2 - FDOT Design MDOT Geometric Design (Referreq to AASHTQ) i anc_j Chapter 1240 and | and refers t'o .AASHTO for where needed/practical
Desian Guidelines Manual Guides NYDOT Highway Design |Sections 1310.3 - WSDOT add'l info
9 Manual Design Manual
Sections 408.10 and Index jgg.z;((e) and | section 212.14.2 and Page 88.94.. MDOT | Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310-
Storage Length for Turn Lane Table 3-3, 3-4, 3-13 Section 9.7.2.2 ' g

Length should include
storage for trucks

Channelization

N/A

Section 7.2.12
Section 9.6

Section 406 408.10 and
408.11 - ADOT Roadway
Design Guidelines

Index 405.2, 405.3
405.4
and 403 - CADOT
Highway Design Manual

Section 212.13 and
212.4 -
FDOT Design Manual

Page 95-107 - MDOT
Geometric Design Guides

Section 5.9.4 - NYDOT
Highway Design Manual

Section 1310.3, 1310.2
(and chapter 1320 for
Roundabout) - WSDOT

N/7A

Design Manual

Channelization applied to
intersections as
appropriate to assist with
turning trucks
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-RURAL
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table
o 15' 260.6.1 -FDOT Design 16.25' . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 16 zoiiign éﬁ%&?nﬁ?rﬁ Table 309.2A and Index Manual (210.10.3 | Section 7.01.08 Michigan | g, o, 212 3? -NYSDOT and N/A 18.5' on THFN
’ Section 7.2.5.1 ) : 309.2 - CADOT Highway Section Design Manual- Bridge L Exhibit 720-3 - WSDOT ’
Section 2 - Bridge : : A Bridge Manual .
- - Design Manual for vertical clearances Design - Chapter 7 Design Manual
Practice Guideline ;
when developing the
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT I
. - . ) ; ] No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h'avmg N/A Section .260'8'1 FDOT N/A Highway De_5|gn Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
14.5-16.5 Section 5.7.12.2 and Exhib’;It[J?SZpoe-gf;%aglggction
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A Seeton f?gb%ﬁrg’ez?tﬂe N/A Section 23.10.1 - NYDOT | 720.03(5) - WSDOT N/A N/A
e 9 Highway Design Manual Design
Manual
Manual
23 235"
. 23.33" 235" Appendix 3A - MDOT 22-0" . - .
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectioﬁ%? Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and EXh;bZT)YOZIS?Se; f’jl\r/]\;jSSD.:z)C‘IFIOn N/A N/A
ghway P 9 - eridg CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT ’ .
Practice Guideline S h f - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
) N/A N/A R , I ! , . . , . , \
WZ Lane Width 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12
N/A N/A Section 6 03; 01 - MDOT 1010.07(7) (for bicyclist) N/A N/A
WZ Shoulder Width N/A N/A N/A e N/A -
Work Zone Safety and WSDOT Design Manual
Mobility Manual g
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Ramp Length

ARTERIAL-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) ‘ PEER STATES (CA) | PEER STATE (FL) | PEER STATE (MI) | PEER STATE (NY) | PEER STATE (WA) ‘ MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT Sectionglo4 4 62 for Florida) WB-67 we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadv_vay _DeS|gn Figure 404.5A-C - CADOT Section 2015 -EDOT (Sect|on'3.07.01 - MDOT S_,ectlon 5.7._1 -NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines : . . Design Manual) Highway Design Manual .
- Highway Design Manual Design Manual Design Manual
55-70 ) ) The greater of posted 30mph-55mph Section 50 mph and above
. 60 mph to 70 mph Table | 20 mph to 45 mph Table 101.3 - ADOT 30mph-40mph Table | 25mph-45mph Table speed or 40 mph - 27.23and 2.7.2.4- | Section 1103.05 and
Design Speed . . 101.2 -CADOT 201.4.1 - FDOT . . . o 20 45
3-6, 3-12*** Section 7.2.2.1 Roadway Design . - : Appendix 3A - MDOT NYDOT Highway Design | Exhibit 1103-4 -WSDOT
S Highway Design Manual Design Manual - h
Guidelines Design Manual Manual Design Manual+H9
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1-FDOT | Design Manual and Page | Exhibit 2-4 & Exhibit 2-4a Eﬁﬁ;’;;g’&%ﬁgﬁfﬁ%_
Stopping Sight Distance Table 3-7 Table 7-1 Roadway Design Index 201.1 and 201.3 to| Manual Design (155' to 1- 20 MDOT Sight - NYDOT Highway Design : 115’ 360'
A - \ - . 11 - WSDOT Design
Guidelines 201.6 - CADOT Highway 360’ for level terrain) Distance Manual
- A Manual
Design Manual Guidelines
A Page 21 - 28 MDOT Sight
T?;:)lzdz\,?aly'%egggT Table 201.1 and Index Table 210.11.2 and Distance Guidelines and Refer to AASHTO green Section 1260.04 and
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Table 7-1 Guidelines 201.2 - CADOT Highway 21011 ZSeEg%nT M | GRefer to ?‘(ASSHT.O book Exhibit 1260-12to 1260- | 400" (710 TX%OT design 70(? (.1625 TX(?OT
(12090'/30mph; Design Manual e anua reen Boo ecthn Section 5.7.2.2 14. speed) esign speed)
\ ' Design (900' to 1625") 3.03.01 MDOT Design - WSDOT Design Manual
1625'/45mph)
Manual
. I No specification (General Exhibit 1350-1 and
Section 7.2.16 No specification Index . : P A
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT Highway | 120€ 7-1 L?;:Ida Green | info abg‘;tcgg’rfs'”g in N/A Sec“o"vvlggg'TO&(a) . 589 751"
29 Design 12.11.04 - MDOT Design Design Manual
Table 204.3 - ADOT Table 204.3 and Index 3 to 6% Appendix 3A - Exhibit2-4 and 2-4aand | Table 1 to 3 in Section
0, 0, -
Vertical Grade Table 3-7 Yoto 10% Roadway Design 204.3 - CADOT Highway Tab'gezsiloﬁll\fl’;] (POt MDOT Section 5.7.4.1-NYDOT |  1220.02(6) - WSDOT 3t0 4% 3t0 4%
Guidelines Design Manual Y Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A
Table 3-27, 3-28 and
Section 408.12 and Index 504.2 504.3 and 3.29 and Section C.9.c.2 Length is referred to Section 1310.03(4) and varies based on initial
. ; Table 408.12A - ADOT o - - Florida Manual of AASHTO, Section 2.7.5.4 | Exhibit 1310-10c and - 420'to 580' (40 to 44
Acceleration Lane Figure 3-10 N/A . 504.5 - CADOT Highway . . N/A speed and highway S
Roadway Design Desian Manual Uniform Min Standards and 5.9.8.3 - NYDOT 1310- 10d - WSDOT design speed mph initial speed)
Guidelines 9 (Florida Highway Design Manual Design Manual gn sp
Green Book)
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and Length is referred to -
Index 405.2 and Table | C.9.c.4 - Florida Green AASHTO, Section 2.7.5.4 | SECHion 1310.03(4) and
Deceleration Lane N/A N/A N/A 405.2 - CADOT Highway Book and Section N/A and 5.9.8.3 and Exhibit N/A N/A
, o . 1310- 10d - WSDOT
Design Manual 212.14.1 and Exhibit 5- 33 - NYDOT Highway Design Manual
212-1to0 212.3- FDOT Design Manual 9
Design Manual (For
intersection)
12 10'to 12'
12 Section 301.3 - ADOT 12' 11'-12' Section 3.07.01 and Exhibit 2-4 & 11-12'
Lane Width Table 3.8. 3-12 Table 7-3 Roadwa besi n Index 301.1 - CADOT Table 210.2.1 - FDOT | 3.09.02 and Appendix 3A Exhibit 2-4a- NYDOT Section 1231.04(2) - 12' 12'
' vay Desig Highway Design Manual Design Manual - Highway Deign Manual | WSDOT Design Manual
Guidelines .
MDOT Design Manual
. . L 4-8'
, . Table 302.4 - ADOT 5'to 10’ Appendix 3A and Section Exhibit 2-4 & . -
Shoulder Width 4'10 10 4'to 8' Table 7-3 Roadway Design Table 302.1 - CADOT Table 2.10'4'1 - FDOT 3.09.02 - MDOT Design Exhibit 2-4a - NYDOT Section 1239 and EXh.'b't 4 10
Table 3-8, 3-12 A . . Design Manual h . 1239-1 - WSDOT Design
Guidelines Highway Design Manual Manual Highway Design Manual Manual
Curb Offset N/A N/A N/A N/A N/A N/A N/A N/A 1 2'
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

AASHTO Ch. 9)

including WB-67)

ARTERIAL-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (MI) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Merge and Weave Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 209.1 - ADOT
Roadway Design Section C.5.b and C.9.c.1 . .
- Guidelines and Climbing Index 204.5 - CADOT of Chapter 3 - Manual of Section 3.09.05(B) - Section 5.7.5 and 2758 Section 1270.02 - likety N/A bgsed on
Climbing Lane Page 3-34 N/A . . - ; ; ) - NYDOT Highway Design : proposed design speed N/7A
(and Passing lane For Highway Design Manual | Uniform Min Standards MDOT Design Manual WSDOT Design Manual - .
. . h Manual i.e. not high speed
more information about (Florida Green Book)
existing project)
Section 5A.4, 5A.6 and
Index 205.4 - CADOT SA7 - POLICY and
. ; STANDARDS for the .
Highway Design Manual Desian of Entrances to Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A (use truck turning N/A N/A an B Chapter 1340 - WSDOT N/A N/A
AP State Highway (Appendix .
templates; 20' min. ? Design Manual
paved edge shidr to ROW) 5-A) and Section 5.7.18 -
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Figure 408.4A and B. and Section 1310.04 and
Table 408.2 and Exhibit 212-4 to 212-7 Page 37 -52 Section 5.9.5 and Page | Chapter 1260 - WSDOT
Intersection Siaht Distance Table 2-1 Fiqure 3-2 Section 7.2.12 section408.4 - ADOT Index 405.1 - CADOT | and Figure 212.11.1 and (Intersection Sight 1-9 of Appendix 5C - Design Manual (use 115 AASHTO Green Book
9 9 Section 9.5 Roadway Design Highway Design Manual | Section 212.10 - FDOT | Distance Section) - MDOT | NYDOT Highway Design | equation which takes into guidance
Guidelines (refers to Design Manual Sight Distance Guidelines Manual account design vehicle

Turning radius

Chapter 7

Section 7.2.12
Section 9.6

Table 408.14 and
Section
408.14 - ADOT Roadway
Design Guidelines

Index 404.5 - CADOT
Highway Design Manual

Table 212.12.1 and
212.12.2 - FDOT Design
Manual

Page 93, 94, 96, 99 -
103 -
MDOT Geometric Design
Guides

Section 5.9.3.7 and
2.7.5.5 (Referred to
AASHTO) - NYDOT
Highway Design Manual

Exhibit 1240.1 to
1240.3(c) and 1310.6
and Chapter 1240 and

Sections 1310.3 - WSDOT
Design Manual

TxDOT follows AASHTO
and refers to AASHTO for
add'l info

Accommodate for WB-67
where needed/practical

Storage Length for Turn Lane

Table 3-3, 3-4, 3-13

Section 9.7.2.2

Sections 408.10 and
408.11 - ADOT Roadway
Design Manual

Index 405.2 (e) and
405.3 (e) - CADOT
Highway Design
Manual

Section 212.14.2 and
232.2
- FDOT Design Manual

Page 88-94 - MDOT
Geometric Design Guides

Section 5.9.8.2-F (E for
Taper) - NYDOT Highway
Design Manual

Exhibit 1310.7a to 1310-
14
- WSDOT Design Manual

TxDOT addresses median
turn lanes; 260' to 695'

Length should include
storage for trucks

Section 7.2.12

Section 406 408.10 and

Index 405.2, 405.3
405.4

Section 212.13 and

Page 95-107 - MDOT

Section 5.9.4 - NYDOT

Section 1310.3, 1310.2
(and chapter 1320 for

Channelization applied to
intersections as

260.6.1 -FDOT Design
Manual

Highway Design Manual

Design
Manual

Channelization N/A Section 9.6 40%;; -nAg(SLZICiJ::;Nay and 403 - CADOT FDOT D2e]é|2:11 }\/Ianual Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT N/A approEJIr?]tiﬁ t(;rii?;'t with
Y Highway Design Manual Y Design Manual g
BRIDGE & STRUCTURE
145-16.5
165' Section 260.6 and Table 16.25'
) : 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 16 Sgg‘:]AGEL?Jeﬁgggv;% Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 39 NYSDOT and 16.5' 18.5' on THFN
9 ' Section 7.2.5.1 on - 309.2 - CADOT Highway Section and Section 7.01.08 A Exhibit 720-3 - WSDOT ' '
Section 2 - Bridge : ; . . Bridge Manual ;
Practice Guideline Design Manual for vertical clearances | Michigan Design Manual- Design Manual
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT P
) - . ; : No specification (720.04)
: . agencies having Section 260.8.1 - FDOT Highway Design Manual i . N/A N/A

Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - WsagluD;&gn
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline

. No specification
145-16.5 ) - ’
! Section 5.7.12.2 and | Exhibit 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A Section 260.6 and Table N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (MI) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
235 2333° 235 Appendixz 3 - oo 22-0" Exhibit 720.8 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and 720.03(5) - WSDOT N/A N/A
ghway Lverp g Pt Guidelins CADOT Highway Design | 260.6.1- FDOT Design | and Section 7.01.08 | Section 23.10.1 - NYDOT RS
Manual Manual Michigan Design Manual- | Highway Design Manual Manl?al
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11) No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12
3 -
. ) 1010.07(7) (for bicyclist)
WZ Shoulder Width N/A N/A N/A N/A N/A S\?V%?Enzgh?ég%etyMaa%T N/A X N/A 10
Mobility Manual WSDOT Design Manual
*TxDOT RDM **AASHTO Green Book

*** Revisions to RDM to be included in future update
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THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-SUBURBAN

KEY ATTRIBUTE

Guidelines

Highway Design Manual

Manual

Manual

1239-1 - WSDOT Design
Manual

X* FEDERAL** PEER STATE (AZ) | PEER STATES (CA) | PEER STATE (FL) | PEER STATE (M) ‘ PEER STATE (NY) | PEER STATE (WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 4904 4 62 for Florida) WB-67 WB-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404.5A-C - CADOT |  Section 201.5 -FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines Hi . . Design Manual) Highway Design Manual .
- ighway Design Manual Design Manual Design Manual
30-60 35mph-55mph Section 40mph and above
] 30mph-40mph Table 35mph-55mph Table ) -
Design Speed Table 3.5 30 mph to 55 mph Table 101.3 - ADOT 101.2 -CADOT 201.4.1 - FDOT N/A 27.23and2.7.2.4- | Section 1103.05and 50 mph 60 mph
Section 7.3.2.1 Roadway Design Highway Desian Manual Design Manual NYDOT Highway Design | Exhibit 1103-4 - WSDOT
Guidelines ghway Y Y Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT -
Figure 201.2 - ADOT 201.4, Table 210.11.1- FDOT | Design Manual and Page | Exhibit 24 & Exhibit 2-da | Scoicr 120003 and
Stopping Sight Distance Table 3-5 Table 7-1 Roadway Design Index 201.1 and 201.3 to| Manual Design (same 1- 20 MDOT Sight - NYDOT Highway Design 11.- WSDOT Desian 425' 570
Guidelines 201.6 - CADOT Highway values as AASHTO) Distance Manual M g
- A anual
Design Manual Guidelines
Table 7-1 (arterials in
Passing Sight Distance & Passing/No-Passing Zones N/A . rurgl N/A N/A N/A N/A N/A N/A N/A N/A
areas; applicable to
arterials in urban areas)
No specification -
Section 7.3.7 No specification Table 7-1 - Florida Green (General info about EXh'b'th'ftis(?r;l and
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A Index 108.3 - CADOT book (same values as crossing in Section N/A 1350.03.(a) - WSDOT 447" 589
29 Highway Design AASHTO) 12.11.04 - MDOT Design O
Design Manual
Manual)
Table 204.3 - ADOT Table 204.3 and Index Exhibit 2-4 and 2-4aand | Table 1 to 3 in Section
0, 0, -
Vertical Grade Table 3-5 ?af)bfg 71 is Roadway Design 204.3 - CADOT Highway TabISeZS:iLOn.:I'.\?é:;u;D o1 N/A Section 5.7.4.1 -NYDOT 1220.02(6) - WSDOT 610 7% 5to 6%
Guidelines Design Manual Y Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and Length is referred to Section 1310.03(4) and
. Figure 408.12A - ADOT AASHTO, Section 2.7.5.4 | Exhibit 1310-10c and N/A
L N/A N/A Roadway Design N/A NA N/A and 5.9.8.3 - NYDOT 1310- 10d - WSDOT N/A
Guidelines Highway Design Manual Design Manual
Table 3-27, 3-28 and
3.30
and Section C.9.c.3 and Length is referred to .
Index 405.2 and Table | C.9.c.4 - Florida Green AASHTO, Section 2.7.5.4 | SECHIOn 1310.03(1) and /A
Deceleration Lane N/A N/A N/A 405.2 - CADOT Highway Book and Section N/A and 5.9.8.3 and Exhibit 1310- 10d - WSDOT N/A
Design Manual 212.14.1 and Exhibit 5- 33 - NYDOT Highway Desian Manual
212-1t0212.3-FDOT Design Manual 9
Design Manual (For
intersection)
12' (except at urban 10'to 12
11'to 12" 10'to 12' intersection) 12 10'- 12' Section 3.07.01 and | Exhibit 2-4 & Exhibit 2-4a- 11-12
Lane Width Table35 Section 7.3.3.2 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1 - FDOT | 3.09.02 and Appendix 3A| NYDOT Highway Deign Section 1231.04(2) - 11 12'
R Roadway Design Highway Design Manual Design Manual - Manual WSDOT Design Manual
Guidelines MDOT Design Manual
. . . . 4'-8
, \ Table 302.4 - ADOT 5t 8 Appendix 3A and Section | Exhibit 2-4 & Exhibit 2-4a . -
Shoulder Width {“a tt?eé% Section 7.3.3.3 Roadway Design Table 302.1 - CADOT Tabl')‘zsziégﬁ;n'ui?m 3.09.02 - MDOT Design | - NYDOT Highway Deign | SSction 1239 and Exhibit 4 10' (8' AASHTO)
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THFN DESIGN CONSIDERATION MATRIX

- Section 2 - Bridge
Practice Guideline

NYSDOT Bridge Manual

ARTERIAL-SUBURBAN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
, B , Table 215.2.2 and Curb is not
‘ (f?rramﬁg%) er Section Exhibit 2-9, 2-10 and 2- Recommended
Section 306.3 (Median) Index 303.5 and 303.6 - | 210.5.1,212.13.1 and iOa Exhibit 1239-9 and
Curb Offset 1'to 2' Table 3-5 Section 7.3.3.3 and 408 1'3 (Traffic CADOT Highway Design | 212.13.2 - FDOT Design N/A — NYDOT Highway Desian Section 1239.06 (and 1 2
Island)- ADbT Roadwa Manual Manual (4'; 6.5 high Magnual y 9 chapter 1310 for traffic
’ P y speed island) - WSDOT Design
Design Guidelines rdwy) Manual
Ramp Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Merge and Weave Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Climbing Lane N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 5A.4, 5A.6 and
5A.7 - POLICY and
STANDARDS for the .
: Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A I ndex 205'4 - CADOT N/A N/A De&gr} of Entrances to Chapter 1340 - WSDOT N/A N/A
Highway Design Manual State Highway (Appendix Desian Manual
5-A) and Section 5.7.18 - 9
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21;;3 to212-7 ’(Dligeersgc-tigﬁ Section 5'?_‘3 and Page Section 1310.04 and 555' AASH;S@;?Q Book
. Exhibit 1240.1 to
Turning radius 30'to 50' Section 9.6 Tab'est%i'olf " Index 404.5 - CADOT 21T2a Tg glil%cz)TlDatLens(lj n e gsigg’_%’ > Se70t5lo$ (sz'gfgfr?egrlg ;-r?(? 8?&5C)tearn32]£1%l£rllg aI])éDggglg)W:AASﬁST%T%r Aﬁﬁgg?gggg?:gﬁﬁéﬁ
9 ' 408.14 - ADOT Roadway | Highway Design Manual el 9 | MDOT Geometric Design | AASHTO)-NYDOT | (AT M e R S A08 add'l info P
Design Guidelines Guides Highway Design Manual Design Ménual
! Index 405.2 (e) and . . - )
Sections 408.10 and 405.3 () - CADOT Section 212.14.2 and Page 88-94 - MDOT Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- Length should include
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - ADOT Roadway Hi .hwa Desian 232.2 Geomgetric Desian Guides Taper) - NYDOT Highway 14 100’ (TxDOT) storage for trucks
Design Manual g Ma%ual g - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
. Channelization applied to
. Index 405.2, 405.3 ! Section 1310.3, 1310.2 . .
- . Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT | Section 5.9.4-NYDOT | (and chapter 1320 for intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway d 212.4 - . . id iah . | dab N/A appropriate to assist with
Design Guidelines an 403 - CADOT FDOT Design Manual Geometric Design Guides | Highway Design Manual Roun al out) - WSDOT turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5'
16.5' Section 260.6 and Table 16.25'
i ' 15' 260.6.1 -FDOT Design Appendix 3A - MDOT e 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 16 2D%§i4n éla%zl?no:sd!nag Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 39 NYSDOT and N/A 18.5'on THFN
Y ' Section 7.3.5.2 an . 309.2 - CADOT Highway Section and Section 7.01.08 A Exhibit 720-3 - WSDOT '
Section 2 - Bridge - ; S . Bridge Manual 5
Practice Guideline Design Manual for vertical clearances | Michigan Design Manual- Design Manual
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
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THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-SUBURBAN
KEY ATTRIBUTE
TX* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
. No specification
Sectior}‘;go- égr?d Table Section 5.7.12.2 and  [Exhibit 720-3 and Section N/A N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 5 . - N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT
60.6.1 -FDOT Design . - .
Highway Design Manual Design
Manual
Manual
23 235"
, 23.33" 235" Appendix 3A - MDOT 220" - . )
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectior%%?Brid e Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and Ethf)?OZ:S(z-SS; ?U\?SSD%C'IFIW N/A N/A
ghway Lverp g on - Bricg CADOT Highway Design | 260.6.1- FDOT Design | and Section 7.01.08 | Section 23.10.1 - NYDOT Do)
Practice Guideline S h . - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11) No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12
N/A N/A Section 6 03; 01 - MDOT 1010.07(7) (for bicyclist)
WZ Shoulder Width N/A N/A N/A e N/A - N/A 10
Work Zone Safety and WSDOT Design Manual
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Guidelines

Highway Design Manual

Manual

Manual

Manual

ARTERIAL-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) | PEER STATES (CA) | PEER STATE (FL) ‘ PEER STATE (M) | PEER STATE (NY) ‘ PEER STATE (WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 4go4 4 62 for Florida) we-67 we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadvyay _DeS|gn Figure 404.5AC - CADOT Section 2015 - FDOT (Sectlon_3.07.01 - MDOT S_ect|on 5.7.;L -NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines : - . Design Manual) Highway Design Manual ]
~ Highway Design Manual Design Manual Design Manual
30-60 ) _ The greater of posted 30mph-45mph Section 45mph and below
. 25 mph to 45 mph Table 101.3 - ADOT 40mph-60mph Table | 30mph-45mph Table speed or 30 mph - 27.2.3and 2.7.2.4- | Section 1103.05 and
Design Speed Table 3-1 . . 101.2 -CADOT 201.4.1 - FDOT . : . - 30 mph 30 mph to 60 mph
Section 7.3.2.1 Roadway Design : : : Appendix 3A - MDOT NYDOT Highway Design | Exhibit 1103-4 - WSDOT
L Highway Design Manual Design Manual - ;
Guidelines Design Manual Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-4 & Exhibit 2-4a | Section 1103.05 and
Stopping Sight Distance Table 3-1 Table 7-1 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design | Exhibit 1103-4 - WSDOT 200’ 570'
Guidelines 201.6 - CADOT Highway g Distance Manual Design Manual
Design Manual Guidelines
Table 7-1 (arterials in
. . . . . rural
Passing Sight Distance & Passing/No-Passing Zones N/A areas; applicable to N/A N/A N/A N/A N/A N/A N/A N/A
arterials in urban areas)
No specification .
Section 7.3.7 No specification Table 7-1 - Florida Green |  (Generalinfo about EXh'b';;:’,EiS:r;l and
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A Index 108.3 - CADOT book crossing in Section N/A 1350.03.(a) - WSDOT 220 589
29 Highway Design 12.11.04 - MDOT Design o
Design Manual
Manual)
_ 5% to 13% Table 204.3 A_DOT Table 204.3 and_ Index Table 210.10.1 - EDOT 5 to 9% Appendix 3A Exhlplt 2-4 and 2-4aand | Table 1 to 3 in Section
Vertical Grade Table 3-1 Roadway Design 204.3 - CADOT Highway ] MDOT Section 5.7.4.1 -NYDOT 1220.02(6) - WSDOT |8 to 9% (7 to 9% AASHTO) 5to 6%
Table 7-4a P - Design Manual . - - -
Guidelines Design Manual Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Table 3-27, 3-28 and
Section 408.12 and 3.29 and Section C.9.c.2 Length is referred to Section 1310.03(4) and
Acceleration Lane N/A N/A Figure 408.12A - ADOT N/A - Florida Manual of N/A AASHTO, Section 2.7.5.4 | Exhibit 1310-10c and N/A N/A
Roadway Design Uniform Min Standards and 5.9.8.3 - NYDOT 1310- 10d - WSDOT
Guidelines (Florida Highway Design Manual Design Manual
Green Book)
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and Section 2.7.5.4 and :
Index 405.2 and Table C.9.c.4 - Florida Green 5.9.8.3 (Length is ngﬁfﬁ?tllssll%g%(féﬁgd N/A N/A
Deceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway Book and Section N/A referred to AASHTO) -
; 0 - ! 1310- 10d - WSDOT
Design Manual 212.14.1 and Exhibit NYDOT Highway Design Design Manual
212-1t0 212.3 - FDOT Manual 9
Design Manual (For
intersection)
12' (except at urban 10'to 12'
11'to 12' 10'to 12' intersection) 12 10'-12' Section 3.07.01 and Exhibit 2-4 & Exhibit 2-4a 10-12'
Lane Width Table3-1 Section 7.3.3.2 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1- FDOT | 3.09.02 and Appendix 3A| - NYDOT Highway Deign Section 1231.04(2) - 11 12'
B Roadway Design Highway Design Manual Design Manual - Manual WSDOT Design Manual
Guidelines MDOT Design Manual
. . . . 4.8
, \ Table 302.4 - ADOT 5t 8 Appendix 3A and Section | Exhibit 2-4 & Exhibit 2-4a - s
’ 4'to 10 : : Table 210.4.1 - FDOT : h - Section 1239 and Exhibit . .
Shoulder Width Table 3-1 Section 7.3.3.3 Roadway Design Table 302.1 - CADOT Design Manual 3.09.02 - MDOT Design | - NYDOT Highway Deign 1239-1 - WSDOT Design 4 10' (8' AASHTO)
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| THFN DESIGN CONSIDERATION MATRIX

260.6.1 -FDOT Design
Manual

Highway Design Manual

Design
Manual

ARTERIAL-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
2' (for Median Barrier and
Traffic Island) Table 215.2.2 and . Exhibit 1239-9 and
Figure 306.4B (Median | Index 303.5 and 303.6 - Section Exhibit 2%026;10 and 2- Section
Curb Offset 1'to 2' Table 3-1 Section 7.3.3.3 Barrier) and 408.13 CADOT Highway Design | 210.5.1,212.13.1 and N/A — NYDOT Hiohway Desian 1239.06 (and chapter 1 2'
(Traffic Island) - ADOT Manual 212.13.2 - FDOT Design Magnual y 911310 for traffic island) -
Roadway Design Manual WSDOT Design Manual
Guidelines
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.3 and 205.4 - polhDARDS Torthe | exhibit 13402 and /A
Truck-Access Driveway N/A N/A N/A CADOT Highway Design N/A N/A State?—ﬁghway (Appendix Chapter 1340 - WSDOT N/A
Manual 5-A) and Section 5.7.18 - Design Manual
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Flgur_anﬁIC()ESZ(l)%a;gn% and Exhibit 212-4 to 212-7 Page 37 - 52 Section 5.9.5 and Page Section 1310.04 (and
. . . A E ) . . 1 Index 405.1 - CADOT and Figure 212.11.1 and (Intersection Sight 1-9 of Appendix 5C - Section 1310.04 and AASHTO Green Book
Intersection Sight Distance Table 2-1 Figure 3-2 Section 9.5 Selggggjvgs'ges'?DnOT Highway Design Manual | Section 212.10 - FDOT | Distance Section) - MDOT | NYDOT Highway Design | Chapter 1260 - WSDOT Per RDM guidance
vay Jesig Design Manual Sight Distance Guidelines Manual Design Manual
Guidelines
Exhibit 1240.1 to
Table 408.14 and Table 212.12.1 and Page 93, 94, 96, 99 - Section 5.9.3.7 and 1240.3(c) and 1310.6 Accommodate for WB-67
. . \ \ . Section Index 404.5 - CADOT e . 103 - 2.7.5.5 (Referred to and Chapter 1240 and , where needed/practical
Turning radius 30't0 50 Section 9.6 408.14 - ADOT Roadway | Highway Design Manual 212'12%/';3? Design MDOT Geometric Design AASHTO) - NYDOT sections 1310.02 and 50
Design Guidelines Guides Highway Design Manual 1310.3 - WSDOT
Design Manual
Sections 408.10 and '2%‘?;?;'_2&)[%}" Section 21214.2and | o goo oo | Section 5.9.82F (Efor | Exhibit 1310.7a to 1310- Length should inlude
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - ADOT Roadway = : 232.2 ge e . . Taper) - NYDOT Highway 14 100' (TxDOT) g
. Highway Design - Geometric Design Guides ; .
Design Manual Manual - FDOT Design Manual Design Manual - WSDOT Design Manual
. Channelization applied to
Section 406 408.10 and Index 1%5524 405.3 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT S(eacrﬂjoghjéﬁgr%:glz%lf%rz intersections as
Channelization N/A Section 9.6 408.11 - ADOT Rqadway and 403 - CADOT 212.4- Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT N/A appropriate to assist with
Design Guidelines . ; FDOT Design Manual - turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 16.25'
: 15' 260.6.1 -FDOT Design Appendix 3A - MDOT P 16.5 ' Section 720.3(5)
\ 206.4-ADOT Roadway . 16'-0
) ) , 16 ; S Table 309.2A and Index Manual (210.10.3 Design Manual - B and , ,
Bridge Vertical Clearance 185 Section 7.3.5.2 Dess"agcrt]ig:g?g;iej an 309.2 - CADOT Highway Section and Section 7.01.08 SeCtggdzfﬁar:\lu\;leOT Exhibit 720-3 - WSDOT 16.5 18.5"on THFN
Practice Guideli?\e Design Manual for vertical clearances | Michigan Design Manual- Y Design Manual
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
. . agencies having Section 260.8.1 - FDOT Highway Design Manual ) Lo N/A N/A
Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - Wslag;uDa?agn
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
Sectior::-;.goh é%r?d Table Section 5.7.12.2 and 720-3 and Section N/A N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A . N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT
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ARTERIAL-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" - a .
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectioﬁ%? Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and EXh%E)ZJZSCzS?; ?C\?SSD%C'IFD” N/A N/A
- P CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT ' .
Practice Guideline S h f - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 1 1z
Section 6.05.01 - MDOT 1010.07(7) (for bicyclist)
WZ Shoulder Width N/A N/A N/A N/A N/A U N/A - N/7A 10
Work Zone Safety and :
- WSDOT Design Manual
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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Guidelines

Highway Design Manual

Manual

Manual

Manual

ARTERIAL-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 : -
i STAA Design Truck Index | WB-62FL (modified of WB- ’ i WB-67 and WB-40
. . . - Table 407.2 ADOT 404.4 62 for Florida) __we-67 _ we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 5A-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines g L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
30-60 The greater of posted 25mph-35mph Section 35mph and below
: 30mph 25mph-30mph Table }
. ) 30 mph or less Section Table 101.3 - ADOT ) ) speed or 30 mph - 2.7.23and2.7.2.4- Section 1103.05 and
Design Speed Table 3-1 7321 Roadway Design Hriﬂzlgij ncﬁzﬁ’uT a %2;4['11,\/' ;?l?;l Appendix 3A- MDOT | NYDOT Highway Design | Exhibit 1103-4 - WSDOT 30 mph 30 mph
Guidelines ghway g g Design Manual Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-4 & Exhibit 2-4a Eiﬁftf;gzzjézoéggslgré%-
Stopping Sight Distance Table 3-1 Table 7-1 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design 11.- WSDOT Desian 200’ 200
Guidelines 201.6 - CADOT Highway g Distance Manual Manual g
Design Manual Guidelines
Table 7-1 (arterials in
. . . . . rural . .
Passing Sight Distance & Passing/No-Passing Zones N/A areas; applicable to N/A N/A N/A N/A N/A N/A 500 500
arterials in urban areas)
No specification .
Section 7.3.7 No specification Table 7-1 - Florida Green |  (Generalinfo about EXh'b';;:’,EiS:r;l and
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A Index 108.3 - CADOT crossing in Section N/A 220 220
book 1350.03.(a) -WSDOT
29 Highway Design 12.11.04 - MDOT Design e h
Design Manual (220"
Manual)
Table 204.3 - ADOT 5to 9% Appendix 3A- | Exhibit 2-4 and 2-4aand | Table 1 to 3 in Section
0, 0, -
Vertical Grade Table 3-1 ?:b:Z 71:‘31: Roadway Design N/A Tablgezs:il'oﬁll'\?;w;DOT MDOT Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT |8 to 9% (7 to 9% AASHTO) 7 to 9% AASHTO
Guidelines g Design Manual (8 to 9%) | Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and Length is referred to SE:E%?t]i%i%a%(ggﬁgd
Acceleration Lane N/A N/A Figure 408.12A - ADOT N/A N/A N/A AASHTO, Section 2.7.5.4 | *1316.10d - wSDOT N/A N/A
Roadway Design and 5.9.8.3 - NYDOT Desian
Guidelines Highway Design Manual Manl?al
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . .
; Length is referred to Section 1310.03(4) and
Index 405.2 and Table C.9.c.4 - Florida Green p o
Deceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway |  Book and Section N/A AAasn"('jTg'gsgC;"_’mb%?“ Ei‘gfg i%(ljo_'\}voscD%”Td N/A N/A
Design Manual 212.14.1 and Exhibit Hi hwa' IZ.)e'si n Manual Design Manual
212-1t0 212.3 - FDOT ghway Lesig g
Design Manual (For
intersection)
12' (except at urban 10'to 12
11't0 12" 10'to 12" intersection) 12 10'-12' Section 3.07.01 and Exhibit 2-4 & Exhibit 2-4a 10-12'
Lane Width Table3-1 Section 7.3.3.2 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1 - FDOT | 3.09.02 and Appendix 3A | - NYDOT Highway Design Section 1231.04(2) - 11 12
e Roadway Design Highway Design Manual Design Manual - Manual WSDOT Design Manual
Guidelines MDOT Design Manual
. . - - 4-8'
. . Table 302.4 - ADOT 5t 8 Appendix 3A and Section | Exhibit 2-4 & Exhibit 2-4a . .
. 4'to 10 . ) Table 210.4.1 - FDOT h . ; Section 1239 and Exhibit , .
Shoulder Width Table3-1 Section 7.3.3.3 Roadway Design Table 302.1 - CADOT Design Manual 3.09.02 - MDOT Design | - NYDOT Highway Design 1239-1 - WSDOT Design 8 10' (8' AASHTO)
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-URBAN CORE
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
2' (for Median Barrier and
Traffic Island) Table 215.2.2 and - Exhibit 1239-9 and
Figure 306.4B (Median | Index 303.5 and 303.6 - Section Exhibit 2%026;10 and 2- Section
Curb Offset 1'to 2' Table 3-1 Section 7.3.3.3 Barrier) and 408.13 CADOT Highway Design | 210.5.1,212.13.1 and N/A — NYDOT Hiohway Desian 1239.06 (and chapter 1 2'
(Traffic Island) - ADOT Manual 212.13.2 - FDOT Design Magnual y 97| 1310 for traffic island) -
Roadway Design Manual WSDOT Design Manual
Guidelines
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Index 205.3 and 205.4 - polhDARDS Torthe | exhibit 13402 and
Truck-Access Driveway N/A N/A N/A CADOT Highway Design N/A N/A State?—ﬁghway (Appendix Chapter 1340 - WSDOT N/A N/A
Manual 5-A) and Section 5.7.18 - Design Manual
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
AASHTO Green Book - -
Intersection Sight Distance Table 2-1 guidance Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 212-4 t0 212:7 Page 37 '.52 Section 5.9.5 and Page Section 1310.04 and Per ROM AASHTO _Green Book
and (Intersection 1-9 Guidance
Table 408.14 and Table 212.12.1 and Page 93, 94, 96, 99 - Section 5.9.3.7 and 125)é)h;3t)(lct)1a2r14£10i:il3t1% 6 Accommodate for WB-67
. . \ \ . Section Index 404.5 - CADOT N . 103 - 2.7.5.5 (Referred to . : , where needed/practical
Turning radius 30'to 50 Section 9.6 . - 212.12.2 - FDOT Design . . and Chapter 1240 and 50
408.14 - ADOT Roadway | Highway Design Manual MDOT Geometric Design AASHTO) - NYDOT -
Design Guidelines Manual Guides Highway Design Manual Sections 1310.3 - WSDOT
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section9.72.2  |408.11-Roadway Design| 023 (¢)- CADOT 2322 Page 88-94-MDOT | raper) - NYDOT Highway 14 100’ (TxDOT) Length should include
Highway Design - Geometric Design Guides ) . storage for trucks
Manual Manual - FDOT Design Manual Design Manual - WSDOT Design Manual
Channelization applied to
. Index 405.2, 405.3 . Section 1310.3, 1310.2 intersections as
Section 406 408.10 and . Section 212.13 and . b ; o
Channelization N/A Section 9.6 408.11 - ADOT Roadway 405.4 2124 - Page 9_5-107_ - MDQT S_ectlon 5.9._4 -NYDOT (and chapter 1320 for N/A appropriate to assist with
Design Guidelines _ and 403 - CADOT FDOT Design Manual Geometric Design Guides | Highway Design Manual Roundapout) - WSDOT turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 16.25'
. 15' 260.6.1 -FDOT Design Appendix 3A - MDOT A 16.5 ' Section 720.3(5)
206.4-ADOT Roadway : 16'-0
. . , 16' . S Table 309.2A and Index Manual (210.10.3 Design Manual . and , \
Bridge Vertical Clearance 185 Section 7.3.5.2 Design Guidelines and | 27057 ~xnoT Highway Section and Section 7.01.08 Section 2.2.3-NYSDOT | . it 750.3 - WSDOT 16.5 18.5'on THFN
Section 2 - Bridge - ; . . Bridge Manual -
- I Design Manual for vertical clearances | Michigan Design Manual- Design Manual
Practice Guideline : - .
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
145-16.5 Section 5.7.12.2 and No;;:)te_%lf:;a&tlggclii)g}:blt
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A SSZ%OQ ]2_ ?%%?rge-sr?t:e N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o g Highway Design Manual Design
Manual
Manual
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| THFN DESIGN CONSIDERATION MATRIX

ARTERIAL-URBAN CORE
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" - a .
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectioﬁ%? Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and EXh%E)ZJZSCzS?; ?C\?SSD%C'IFD” N/A N/A
- P CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT ' .
Practice Guideline S h f - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 1 1z
N/A N/A Section 6 o:; 01 - MDOT 1010.07(7) (for bicyclist)
WZ Shoulder Width N/A N/A N/A U N/A - 8’ 10
Work Zone Safety and :
- WSDOT Design Manual
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-RURAL
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 , .
- o Tale 407.2-por | STHADSD Tk dex WBGZEL(nedfedof ey wer | ST
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines : L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
- 20mph-60mph Section 45mph and below
40mph-70mph Table 55mph-70mph Table | Posted speed (minimum) }
Design Speed 40 m%k_‘goségznlﬂyab'e 20 mph to g_(imph Table N/A 101.2 -CADOT 201.4.1 - FDOT - Appendix 3A - MDOT Nigd?' ﬁ'i ar?v‘jaz';e‘o’s'iz . Efﬁi%tiﬂ‘llog?if)@gggT 40 mph 40 mph to 60 mph
' Highway Design Manual Design Manual Design Manual ghway Y :
Manual Design Manual
Table 201.1, Figure .
) ' - - Section 1260.03 and
Figure 201.2 - ADOT 201.4, . Exhibit 2-5 & Exhibit 2-5a o
Stopping Sight Distance Table 3-7 Table 6-3 Roadway Design Index 201.1 and 201.3 to Tabl&;}f;éé]éi' ';DOT Sectllggs?.g%(;lnbg/llDOT - NYDOT Highway Design Exgibjtvtgggﬁé%;zgo' 305 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g 9 Manual Manual g
Design Manual
Page 21 - 28 MDOT Sight
Table 201.1 and Index Table 210._11.2 and Distance Guidelines and Sgc_tion 1260.04 and
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Table 6-4 Tabéi;gig&ggﬁ‘ﬁ:’ay 201.2 - CADOT Highway | ;011 5 coart o | e 0 WSHTD | Refer to ASHTO green | EXhIDIT 12001210 1260 14701 (600" AASHTO) | 2135' (1000 AASHTO)
Design Manual Design 3.03.01 MDOT Design - WSDOT Design Manual
Manual
No specification (General Exhibit 1350-1 and
Section 6.2.6 No specification Index Table 7-1 - Florida Green info about crossing in Section 1350.03.(a) -
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT Highway book Section N/A WSDOT 324 589’
29 Design 12.11.04 - MDOT Design Design Manual (324
Manual) 589
Table 204.3 - ADOT Table 204.3 and Index 5 to 10% Appendix 3A - | Exhibit 2-5 and 2-5aand | Table 1 to 3 in Section
0/ 0, -
Vertical Grade Table 3-7 STthI‘; 1622/° Roadway Design 204.3 - CADOT Highway Tab'é)’ezsilorill\fl’;uaFPOT MDOT Section 5.7.4.1-NYDOT | 1220.02(6) - WSDOT 710 8% 5 to 6%
Guidelines Design Manual g Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
. Section 1310.03(4) and
Length is referred to o
f Exhibit 1310-10c and
Acceleration Lane N/A N/A N/A N/A N/A N/A AA:nTg’gsgC;m?b%?A 1310- 10d - WSDOT N/A N/A
h R Design
Highway Design Manual Manual
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . )
C.9.c.4 - Florida Green Length is re_ferred to Sectpr) 1310.03(4) and
. - AASHTO, Section 2.7.5.4 | Exhibit 1310-10c and N/7A N/A
Deceleration Lane N/A N/A N/A N/A Book and Section N/A and 5.9.8.3 - NYDOT 1310- 10d - WSDOT
212.14.1 and Exhibit Hi hwa' be'si n Manual Design Manual
212-11t0 212.3 - FDOT ghway Desig g
Design Manual (For
intersection)
12 10'to 12'
10' to 12" Section 301.3 - ADOT 12' 11'- 12 Section 3.07.01 and | Exhibit 2-5 & Exhibit 2-5a- 10-12'
Lane Width Table 3-8 3-12 Table 6-5 Roadwa besi n Index 301.1 - CADOT Table 210.2.1- FDOT | 3.09.02 and Appendix 3A| NYDOT Highway Deign Section 1231.04(2) - 10 12
' Guidglines 9 Highway Design Manual Design Manual - Manual WSDOT Design Manual
MDOT Design Manual
. . - L 4-10'
, \ Table 302.4 - ADOT 5t0 8' ) Appendix 3A and Section | Exhibit 2-5 & Exhibit 2-5a- . .
Shoulder Width bl s 2't0 6' Table 65 Roadway Design Table 302.1 - CADOT Tabéiszilgﬁalnuzl'fm 3.09.02 - MDOT Design | NYDOT Highway Deign Slezcé'g_"l?ﬁgDaS‘TdDEeX:i'br'f 8 outside) 10' outside
' Guidelines Highway Design Manual g Manual Manual Manual 9
Curb Offset N/A N/A N/A N/A N/A N/A N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-RURAL
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Ramp Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Merge and Weave Length N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Climbing Lane Page 3-34 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 5A.4, 5A.6 and
5A.7 - POLICY and
STANDARDS for the .
: Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A _Index 205'4 - CADOT N/A N/A De5|gn_ of Entrances tq Chapter 1340 - WSDOT N/A N/A
Highway Design Manual State Highway (Appendix Desian Manual
5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and | Index 405.1 - CADOT Exhibit 21a2r;j t0212-7 Zﬁ%grggc;i(s)ﬁ Section 5'?:3 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Page 93, 94, 96, 99 - Section 5.9.3.7 and
Turning radius Chapter 7 Section 9.6 Section Index 404.5 - CADOT 21T2a Tg gliDlngDael? n 103 - 2.7.55 (Referred to ;r?: gﬁéclsrnfzi%lgﬁg Per RDM Accommodate WB-67
9 P ' 408.14 - ADOT Roadway | Highway Design Manual e 9 MDOT Geometric Design AASHTO) - NYDOT - p where needed/practical
Design Guidelines Manual Guides Highway Design Manual Sections 1310.3 - WSDOT
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4, 3-13 Section 9.7.2.2 408.11 - Roadway Design 43?'3\/\,(2) bcei?(;T 232.2 Geg;ge‘ir?csbi‘;i' ';\"gg;es Taper) - NYDOT Highway 14 175' acz?rﬁﬁiéirlgtﬂutﬁks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual — WSDOT Design Manual
" Channelization applied to
Section 406 408.10 and Index 1005524 4053 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT Sé Cnt'dozhf’%eor'?iélz%lf%rz intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway d 403 .CADOT 212.4 - G ge = Desian Guid Hiah D' . M | Round bp WSDOT N/A appropriate to assist with
Design Guidelines _an - FDOT Design Manual eometric Design Guides | Highway Design Manua| ounaa out) - turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
) : 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 Sgg;]%%?geﬁﬁzgv;% Table 309.2A and Index Manual (210.10.3 Design Manual Section Zlg 3? NYSDOT and 16.5' 18.5'on THFN
' Section 6.2.3.2 ’ - 309.2 - CADOT Highway Section and Section 7.01.08 P Exhibit 720-3 - WSDOT ' '
Section 2 - Bridge ; | f ical cl ichi h | Bridge Manual - |
Practice Guideline Design Manual or vertical ¢ earances M[c igan De3|gn Manual- Design Manual
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT P
Bridge Clearance over Navigable Waterways N/A N/A agencies having N/A Section 260.8.1 - FDOT N/A Highway Design Manual "o S??/\;:Isfgg$<:g\eg7in?.04) N/A N/A
Y 9 y jurisdiction Design Manual and Section 2.3.4 - Manual 9
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
' ' ' _ Sectior}%GSO- é%r?d Table Section 5.7.12.2 and 720-3 and Section N/A N/A
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FDOT Design N/A Sc-:'ctlon 23.19.1 - NYDOT 720.03(5)_- WSDOT
M Highway Design Manual Design
anual Manual
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-RURAL
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" - a .
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectioﬁ%? Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and EXh%E)ZJZSCzS?; ?C\?SSD%C'IFD” N/A N/A
- P CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT ' .
Practice Guideline S h f - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12’
3
- N/A N/A Section 6.05.01 - MDOT , ,
WZ Shoulder Width N/A N/A N/A Work Zone Safety and N/A N/A 8 10
Mobility Manual
*TxDOT RDM **AASHTO Green Book

*** Revisions to be addressed in future updates
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 , .
Table 407.2- A00T | STMPESR e e B0 (00 ey | WBeT we67 (vl poly) Secton
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C -CADOT | section 201.5 -FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines : L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
- 35mph-50mph Section 45mph and below
30mph-40mph Table 25mph-45mph Table | Posted speed (minimum) i }
Design Speed 40 m%k_‘goségznlﬂyab'e 20 mph to g_5lmph Table N/A 101.2 -CADOT 201.4.1 - FDOT - Appendix 3A - MDOT N%gdi'iiau$§'7bi§ . Efﬁi%tiﬂ‘llog?if)@gggT 20 mph 20 mph to 45 mph
' Highway Design Manual Design Manual Design Manual ghway Y :
Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT o o .
Figure 201.2 - ADOT 201.4, Table 210.11.1-Fpot | Design Manual and Page Bt e ggd Bz Eiﬁlct::? 22]%520(?2"(?)313%%-
Stopping Sight Distance Table 3-7 Table 6-3 Roadv_vay _Design Index 201.1 and 2_01.3 to Manuél Désign 1-20 MDOT Sight — NYDOT Highway Design 11 - WSDOT Design 115 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway Distance Manual (155' to 360') Manual
Design Manual Guidelines
Page 21 - 28 MDOT Sight
Table 201.1 and Index Table 210.11.2 and Distance Guidelines and Sgc_tion 1260.04 and
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Table 6-4 Tabéi;gig&ggﬁ‘ﬁ:’ay 201.2 - CADOT Highway 210'11;?%%’} Vanual Gzifﬁgtgoﬁ‘\gglgn Rs;f)[(tg Qﬁ'ﬂg;’fz” Exhibit 126(1);112 ©01260-| 210 (400’ AASHTO) 1625' (700' AASHTO)
Design Manual Design 3.03.01 MDOT Design — WSDOT Design Manual
Manual
Section 6.2.6 No specification Index Table 7-1 - Florida Green No specification Section Si)ért]imt ilggg.é_ga(na(; i
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDOT ' 135 324' (40 mph)
29 Highway Design Design Manual h
Design Manual
Table 204.3 - ADOT 5to 10% Exhibit2-6 and 2-6aand | Table 1 to 3 in Section
0, 0, -
Vertical Grade Table 3-7 STQJI% 1622A) Roadway Design N/A Tabllgezs:il'or]':ﬁ);]u;:)m Appendix 3A - MDOT Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT 7 to 10% 7 to 8%
Guidelines g Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
. Section 1310.03(4) and
AASHYD, Section 5754 | XDt 1310-10¢ and N/A N/A
Acceleration Lane N/A N/A N/A N/A N/A N/A and 5’9 83. NYIIDO.T. 1310- 10d - WSDOT
h A Design
Highway Design Manual Manual
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . .
B Yo ol IR
Deceleration Lane N/7A N/A N/7A N/7A Book and Section N/7A and 5'9 83- NYIIDdT. 1310- 10d - WSDOT
212.14.1 and Exhibit Hi hwa. I‘De.si n Manual Design Manual
212-1t0 212.3 - FDOT ghway Lesig 9
Design Manual (For
intersection)
Lane Width 10'to 12' Table 65 12 12 11'- 12 10'to 12 Exhibit 2-6 & Exhibit 2-6a 10412 10 12
Table 210.4.1 - FDOT
oo 10 Table 302.4 - ADOT 5t08 Design Manual (8 or 107 | appendix 34 and Section | Exhibit 2.6 & Exhibit 2-6a | ¢, 15220
Shoulder Width Table 3-8 3-12 2'to 6' Table 6-5 Roadway Design Table 302.1 - CADOT recommended with high 3.09.02 - MDOT Design | - NYDOT Highway Deign 1239-1 - WSDOT Design 8' outside 10' outside
' Guidelines Highway Design Manual Manual Manual
AADT or greater than 10% Manual
trucks)
Curb Offset N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Climbing Lane Page 3-34 N/A N/A N/A N/A N/A N/A N/A N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

Practice Guideline

CADOT Highway Design
Manual

260.6.1 - FDOT Design
Manual

and Section 7.01.08
Michigan Design Manual-
Bridge Design - Chapter 7

Section 23.10.1 - NYDOT
Highway Design Manual

720.03(5) - WSDOT
Design
Manual

COLLECTOR-RURAL TOWN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
STANDARDS for the .
. Exhibit 1340-2 and
Truck-Access Driveway N/A N/A N/A Index 205.4 - CADOT N/A N/A Design of Entrances 10 | o nver 1340 - WSDOT N/A N/A
Highway Design Manual State Highway (Appendix Desion Manual
5-A) and Section 5.7.18 - 9
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Page 93, 94, 96, 99 - Section 5.9.3.7 and
Turning radius Chapter 7 Section 9.6 Section Index 404.5 - CADOT 21Térjl Tg gliDlngDaer;(lj n 103 - 2.7.55 (Referred to ;ri;l gﬁéc)t;nfzi%lghg Per RDM Accommodate WB-67
g P ' 408.14 - ADOT Roadway | Highway Design Manual T Y MDOT Geometric Design AASHTO) - NYDOT - P where needed/practical
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4, 3-13 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 50' acsg%ﬁgég?gtt?utgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
Channelization applied to
) Index 405.2, 405.3 . Section 1310.3, 1310.2 intersections as
- ) Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for appropriate to assist with
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4 - . . . ah - | N/A - K
Design Guidelines . and 403 - CADOT FDOT Design Manual Geometric Design Guides | Highway Design Manua Roundapout) - WSDOT turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
) : 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 Sgg'giﬁ?ﬁﬁigﬁﬁﬁ Table 309.2A and Index | Manual (210.10.3 Design Manual Section 212 ?? -NYSDOT __and N/A 18.5' on THFN
' Section 6.2.3.2 . ; 309.2 - CADOT Highway Section and Section 7.01.08 P Exhibit 720-3 - WSDOT '
Section 2 - Bridge : : . . Bridge Manual .
- I Design Manual for vertical clearances | Michigan Design Manual- Design Manual
Practice Guideline ’ - .
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h_avmg N/A Section .260'8'1 - FDOT N/A Highway De_SIgn Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
14.5-16.5 Section 5.7.12.2 and NO?ZFggf;%Eglggcﬁi)g]r:blt
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A Section 260.6 and Table N/A Section 23.10.1- NYDOT | 720.03(5) - WSDOT N/A N/A
260.6.1 -FDOT Design : - .
Highway Design Manual Design
Manual
Manual
23 235"
. 23.33" 235" Appendix 3A - MDOT 22-0" - : .
235 . - . Exhibit 720-3 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE
. N/A N/A R , e s ! , . . , . s s
WZ Lane Width 12" (minimum 11" No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12
. 3'
W2 Shoulder Width N/A N/A N/A N/A N/A S\‘Iavf)tllﬁnzgﬁc()eség:fle-tyMaa?jT N/A N/A 8 10
Mobility Manual
*TxDOT RDM **AASHTO Green Book

**%* RDM to revision in future updates
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THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-SUBURBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 404.4 62 for Florida) We-67 we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines g L . y Design Manual) Highway Design Manual .
~ Highway Design Manual Design Manual Design Manual
35mph-50mph Section 45mph and below
30mph-40mph Table 35mph-55mph Table i }
Design Speed Table 3-5 32&22;"6539 {”lph N/A 101.2 - CADOT 201.4.1 - FDOT N/A N%gdi'iiau$§'7bi§ . Efﬁi%tiﬂ‘llog?if)@gggT 50 mph 60 mph
o Highway Design Manual Design Manual ghway Y ;
Manual Design Manual
Table 201.1, Figure .
- ' - o Section 1260.03 and
Figure 201.2 - ADOT 201.4, . Exhibit 2-6 & Exhibit 2-6a o
Stopping Sight Distance Table 3-5 Table 6-3 Roadway Design Index 201.1 and 201.3 to Tabl&;}f;éé]éi' ';DOT Sectllggs?.g%(;lnbg/llDOT - NYDOT Highway Design Exgibjtvtgggﬁé%;zgo' 425' Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g 9 Manual g
; Manual
Design Manual
Passing Sight Distance & Passing/No-Passing Zones N/A Table 6-4 . N/A N/A N/A N/A N/A N/A N/A N/A
Seldom Appropriate
Section 6.3.6 No specification Index Table 7-1 - Florida Green No specification Section SE)((:rt]ilgrllt 113?558 gsa(na()i ]
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDO1.' ' 447 589'
29 Highway Design Design Manual h
Design Manual
Table 204.3 -ADOT - . .
. Table 204.3 and Index Exhibit2-6 and 2-6aand | Table 1 to 3 in Section
. 6% to 14% Roadway Design ) Table 210.10.1 - FDOT -
Vertical Grade Table 3-5 Table 6-7 Guidelines (5 to 6%; 60 204.§és(ilAnD|8|;rl]-lLljgafllway Design Manual N/A E‘(iecélvt\)lg 5D7e;1|1nMN;(rE)an'II' 122D(;.é)i2r(]6,3/|-a \r/1VuS&I13|OT 7 to 8% 6to 7%
mph urban/fringe urban) 9 ghway g Y
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and Length is referred to SE;E%?t]i%ﬁ%a%(géﬁgd
Acceleration Lane N/A N/A Figure 408.12A - ADOT N/A N/A N/A AASHTO, Section 2.7.5.4 | 7310, 704 - wSDOT N/A N/A
Roadway Design and 5.9.8.3 - NYDOT )
Guidelines Highway Design Manual Design
Manual
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . .
; Length is referred to Section 1310.03(4) and
Index 405.2 and Table C.9.c.4 - Florida Green - o
Deceleration Lane N/A N/A N/A 405.2 - CADOT Highway Book and Section N/A AASTCS)’QSSC;OREDE?A EIQT(I; i%ﬁo'\}V%CD%an N/A N/A
Design Manual 212.14.1 and Exhibit H.a?] Do - M | b . M |
2191 10 212.3 - FDOT ighway Design Manual esign Manua
Design Manual (For
intersection)
12' (except at urban 10'to 12
10't0 12' 10'to 12" intersection) 12 10'-12' Section 3.07.01 and Exhibit 2-6 & Exhibit 2-6a 10-12'
Lane Width Table 3.5 Section 6.3.2.1 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1 - FDOT | 3.09.02 and Appendix 3A | - NYDOT Highway Design Section 1231.04(2) - 10 12
e Roadway Design Highway Design Manual Design Manual - Manual WSDOT Design Manual
Guidelines MDOT Design Manual
. . - . 4-8
, \ Table 302.4 - ADOT 5't0 8 Appendix 3A and Section | Exhibit 2-6 & Exhibit 2-6a . .
’ 4'to 10 , \ : Table 210.4.1 - FDOT : : : Section 1239 and Exhibit . \
Shoulder Width Table3-5 2'to 6' Table 6-5 Roadv_vay Design Table 302.1 - CADOT Design Manual 3.09.02 - MDOT Design | - NYDOT Highway Design 1239-1 - WSDOT Design 4 10
Guidelines Highway Design Manual Manual Manual Manual
4' (for Median) 2' (for .
: . (For curb and Barrier)
traffic Island) Section Table 215.2.2 and Exhibit 2-9, 210 and 2- |  Exhibit 1239-9 and
102 306.3 (Medlan)_ Index 303.5 and 303_.6 - Section 10a section 1239 06 and
Curb Offset 1'to 2' Table 3-5 : and 408.13 (Traffic CADOT Highway Design | 210.5.1,212.13.1 and N/A . . . 1 2'
Section 6.3.2.5 . - NYDOT Highway Design | chapter 1310 for traffic
Island) - Manual 212.13.2 - FDOT Design : )
. Manual island - WSDOT Design
ADOT Roadway Design Manual
e Manual
Guidelines
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-SUBURBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
, . (and 404.1) - ADOT Index 205.3 - capoT |  214:4-1 and section Design of Entrances to | Cxnibit 1340-2 and
Truck-Access Driveway N/A Section 6.3.2.10 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT N/A N/A
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and | Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Table 212.12.1 and Page 93, 94, 96,99 - Section 5.9.3.7 and 1240.3(c) and 1310.6 Accommodate WB-67
Turning radius 30'to 50' Section 9.6 Section Index 404.5 - CADOT 212.12.2 - FDOT Design 103 - 2.7.5.5 (Referred to and Chapter 1240 and 50’ where needed/practical
' 408.14 - ADOT Roadway | Highway Design Manual T MDOT Geometric Design AASHTO) - NYDOT :
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 100’ acsg%ﬁgég?gtt?utgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
Channelization applied to
) Index 405.2, 405.3 . Section 1310.3, 1310.2 intersections as
- ) Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for appropriate to assist with
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4 - . . . ah - | N/A - K
Design Guidelines . and 403 - CADOT FDOT Design Manual Geometric Design Guides | Highway Design Manua Roundapout) - WSDOT turning trucks
Highway Design Manual Design Manual
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
) : 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 185 14 Sgg'giﬁ?ﬁﬁigﬁﬁﬁ Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 ?? -NYSDOT __and N/A 18.5' on THFN
' Section 6.3.3.2 ’ : 309.2 - CADOT Highway Section and Section 7.01.08 A Exhibit 720-3 - WSDOT '
Section 2 - Bridge : ; . . Bridge Manual .
- I Design Manual for vertical clearances | Michigan Design Manual- Design Manual
Practice Guideline ; - .
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h_avmg N/A Section .260'8'1 - FDOT N/A Highway De_SIgn Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
14.5-16.5 Section 5.7.12.2 and NO?ZFggf;%Eglggcﬁi)g]r:blt
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A Section 260.6 and Table N/A Section 23.10.1 - NYDOT | 720.03(5) - WSDOT N/A N/A
260.6.1 -FDOT Design : - .
Highway Design Manual Design
Manual
Manual
23 235"
. 23.33" 235" Appendix 3A - MDOT 22-0" - : .
235 . - . Exhibit 720-3 and Section
. . . . . . Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and N/A N/A
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - 'Brld'ge CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5)_- WSDOT
Practice Guideline . ) : - Design
Manual Manual Michigan Design Manual- | Highway Design Manual
- . Manual
Bridge Design - Chapter 7
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-SUBURBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE
. N/A N/A R , e s ! , . . , . s s
WZ Lane Width 12" (minimum 11" No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12
. 3'
W2 Shoulder Width N/A N/A N/A N/A N/A S\‘Iavf)tllﬁnzgﬁc()eség:fle-tyMaa?jT N/A N/A & g
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Section 6.3.2.5

(Traffic Island) - ADOT
Roadway Design

Guidelines

Manual

212.13.2 - FDOT Design
Manual

10a - NYDOT Highway
Design Manual

chapter 1310 for traffic
island - WSDOT Design
Manual

COLLECTOR-URBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 404.4 62 for Florida) we-67 we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadvyay Design Figure 404.5A.C - CADOT |  Section 201.5 -FDOT (Sectlon_3.07.01 -MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines : - . Design Manual) Highway Design Manual ]
~ Highway Design Manual Design Manual Design Manual
_ 30 mph to 40 mph 30mph-40mph Table 30mph-45mph Table | Posted spged (minimum) 32?%‘;2:}?2 3?2‘3” Sgcst%ﬁhlig% %i(;\’;d
Design Speed Table 3-1 Section 6.3.1.1 N/A 101.2 -CADOT 201.4.1 - FDOT - Appendix 3A - MDOT NYDC.)T' Hi hwa. I.De.si n | Exhibit 1103_4'_ WSDOT 30 mph 30 mph to 60 mph
o Highway Design Manual Design Manual Design Manual ghway Y :
Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT Section 1260.03 and
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-6 & Exhibit 2-6a | Exhibit 1260-1 to 1260-
Stopping Sight Distance Table 3-1 Table 6-3 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design 11- WSDOT Design 200 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g Distance Manual Manual
Design Manual Guidelines (200" 570
Passing Sight Distance & Passing/No-Passing Zones N/A Table 6-4 . N/A N/A N/A N/A N/A N/A N/A N/A
Seldom Appropriate
Section 6.3.6 No specification Index Table 7-1 - Florida Green No specification Section SE)((:rt]ilgrllt 113?558 gsa(na()i ]
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDO1.' ' 220" 589'
29 Highway Design Design Manual h
Design Manual
Table 204.3 - ADOT Table 204.3 and Index 6 to 12% Exhibit2-6 and 2-6aand | Table 1 to 3 in Section
0, 0, -
Vertical Grade Table 3-1 e?l.ﬁbtlc; %47& Roadway Design 204.3 - CADOT Highway Tablgei:il'or;ﬁé]r']ug)m Appendix 3A - MDOT Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT 9to 11% 610 7%
Guidelines Design Manual g Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and Length is referred to Sectl_or_\ 1310.03(4) and
Figure 408.12A - ADOT AASHTO, Section 2.7.5.4 | EXNibit 1310-10c and
Acceleration Lane N/A N/A Roadway Design N/A N/A N/A and 5.9.8.3 - NYDOT 1310- lOd_ - WSDOT N/A N/A
Guidelines Highway Design Manual Design
Manual
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . .
Index 405.2 and Table C.9.c.4 - Florida Green AALSe;TgCt)h éiﬁif;r:rgd;g a Sg;ﬁ i%ri]t 113311%01%(:)5123(1
Deceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway Book and Section N/A ' LA N/A N/A
: o and 5.9.8.3 - NYDOT 1310- 10d - WSDOT
Design Manual 212.14.1 and Exhibit Highway Design Manual Design Manual
212-11t0 212.3 - FDOT ghway Desig g
Design Manual (For
intersection)
12' (except at urban 10'to 12
10'to 12' 10'to 12" intersection) 12' 10'-12' Section 3.07.01 and Exhibit 2-6 & Exhibit 2-6a 10-12'
Lane Width Table3-1 Section 6.3.2.1 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1 - FDOT | 3.09.02 and Appendix 3A | - NYDOT Highway Design Section 1231.04(2) - 10 12
T Roadway Design Highway Design Manual Design Manual - Manual WSDOT Design Manual
Guidelines MDOT Design Manual
. . o . 4-8
Table 302.4 - ADOT 5t 8 Appendix 3A and Section | Exhibit 2-6 & Exhibit 2-6a - L
Shoulder Width 3'to 8 Table 3-1 2'to 6 Table 65 Roadway Design Table 302.1-CADOT | 1201€210.4.1-FDOT | "3 55 MpoT Design | - NYDOT Highway Design | SECton 1239 and Exhibit 3 g
A . B Design Manual 1239-1 - WSDOT Design
Guidelines Highway Design Manual Manual Manual
Manual
et sand) Table 215.2.2 and (For curb and Barrier)
. . . Exhibit 2-10 and Exhibit Exhibit 1239-9 and
1'to 2 Flgure_ 306.4B (Median | Index 303.5 and 303_.6 - Section 5. section 1239.06 and
Curb Offset 1'to 2' Table 3-1 Barrier) and 408.13 CADOT Highway Design | 210.5.1,212.13.1 and N/A : 1 2'
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| THFN DESIGN CONSIDERATION MATRIX

Practice Guideline

Manual

Manual

Michigan Design Manual-

Highway Design Manual

Bridge Design - Chapter 7

Design
Manual

COLLECTOR-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
: . (and 404.1) - ADOT Index 205.3 - CADOT 214.4.1 and section Design of Entrances to Exhibit 1340-2 and
Truck-Access Driveway N/A Section 6.3.2.10 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT N/A N/A
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.'14 and Table 212.12.1 and Page 93, 94,96, 99 - Section 5.9.3.7 and 1240.3(c) and 1310.6 Accommodate WB-67
Turning radius 30'to 50' Section 9.6 Section Index 404.5 - CADOT 212.12.2 - FDOT Design 103 - 2.7.55 (Referred to and Chapter 1240 and 50’ where needed/practical
' 408.14 - ADOT Roadway | Highway Design Manual T MDOT Geometric Design AASHTO) - NYDOT -
. e Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7ato 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 100’ aczgorxg%ézqgtnjgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
. Channelization applied to
Section 406 408.10 and Index 405.2, 405.3 Section 212.13 and . Section 1310.3, 1310.2 intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway 405.4 212.4 - Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for N/A appropriate to assist with
' Ijesi n Guidelines and 403 - CADOT FDOT Desi .n Manual Geometric Design Guides | Highway Design Manual Roundabout) - WSDOT turning trucks
9 Highway Design Manual 9 Design Manual g
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
) : 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 Sgg;]%%?geﬁﬁzgv;% Table 309.2A and Index Manual (210.10.3 Design Manual Section Zlg 3? NYSDOT and N/A 18.5'
' Section 6.3.3.2 Section 2 - Bridae 309.2 - CADOT Highway Section and Section 7.01.08 Brid 'e Manual Exhibit 720-3 - WSDOT '
h Briog Design Manual for vertical clearances | Michigan Design Manual- 9 Design Manual
Practice Guideline B - :
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h_avmg N/A Section 260.8.1 - FDOT N/A Highway Design Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
Section g0 e e Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FIf)OT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o Manual g Highway Design Manual Design
Manual
23 235"
, 23.33" 235" Appendix 3A - MDOT 22-0" . : .
235 : - : Exhibit 720-3 and Section
. . ) ) ) ) Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-URBAN
KEY ATTRIBUTE
TX* |  FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM | OPTIMAL
WORK ZONE

WZ Lane Width N/A N/A 12' (minimum 11") No specification 10 11 Page 16-61 in Section 16' should be avoided, 11 12

3
WZ Shoulder Width N/A N/A N/A N/A N/A S@%‘:ﬁ"zgh?ég%&y“"aa? N/A N/A 4 g

Mobility Manual
*TxDOT RDM **AASHTO Green Book
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THFN DESIGN CONSIDERATION MATRIX

Guidelines

Manual

COLLECTOR-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 . e
Ta 4072 soor | STA Dk Tuckinde \WBGZEL (tlfed US| ey wer | MeSTadusi
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines g L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
aomen | zsmensompnave | postesped iy | 257D Secton | oot blow
Design Speed Table 3-1 Saction 6.3.1.1 N/A Table 101.2 - CADOT 201.4.1 - FDOT - Appendix 3A- MDOT | (S ret oion | Exhibit 1103.4 - WSDOT 25 mph 30 mph
o Highway Design Manual Design Manual Design Manual ghway Y :
Manual Design Manual
- Section 3.03.01 - MDOT
Table 201.1, Figure . .
. Figure 201.2 - ADOT 201.4, Table 210111~ FDOT |+ .20 iAngngasr;ghF;age Exhibit 2.6 & Exibit 2.6a | etOn 008 S
Stopping Sight Distance Table 3-1 Table 6-3 Roadway Design Index 201.1 and 201.3 to Manuél Dési n Distance Guidelines - NYDOT Highway Design 11- WSDOT Desian 155' Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway Y (same values; refers to Manual Manual Y
Design Manual AASHTO Green Book)
Passing Sight Distance & Passing/No-Passing Zones N/A Table 6-4 N/A N/A N/A N/A N/A N/A N/A N/A
Seldom Appropriate
Section 6.3.6 No specification Table 7-1 - Florida Green No specification EXh'b'tsig?(?r;l and
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A Index 108.3 - CADOT book Section 12.11.04 - MDOT N/A 1350.03.(a) - WSDOT 135' (20 mph) 220'
29 Highway Design Design Manual o
Design Manual
6to 12%
Table 204.3 - ADOT Appendix 3A - MDOT Exhibit 2-6 and 2-6a and | Table 1 to 3 in Section
0 0 -
Vertical Grade Table 3-1 ﬁg;&%‘_‘f Roadway Design N/A Tab'geiiloﬁll\fl’éﬁu;DOT Design Manual (9 to12%; | Section 5.7.4.1-NYDOT | 1220.02(6) - WSDOT 9to 12% 9to 11%
Guidelines g 9 Highway Design Manual Design Manual
to 11%)
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and Length is referred to Sectl_or_x 1310.03(4) and
Figure 408.12A - ADOT AASHTO, Section 2.7.5.4 | EXhibit 1310-10c and
Acceleration Lane N/A N/A g ' . N/A N/A N/A ' A 1310- 10d - WSDOT N/A N/A
Roadway Design and 5.9.8.3 - NYDOT Desian
Guidelines Highway Design Manual 9
Manual
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and . .
) . Length is referred to Section 1310.03(4) and
5 . . Index 402.5 and Table -~ C.9.c.4 - Florida Green AASHTO, Section 2.7.5.4 | Exhibit 1310-10¢ and
eceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway Book and Section N/A and 5.9.8.3 - NYDOT 1310- 10d - WSDOT N/A N/A
Design Manual 212.14.1 and Exhibit iah U | : |
212-1 10 212.3 - FDOT Highway Design Manua Design Manual
Design Manual (For
intersection)
Lane Width 10'to 12 10'to 12" 12" (except at urban 12 10'- 12 10'to 12 Exhibit 2-6 & Exhibit 2-6a 10-12' 10 12
. . o . 4-8
Table 302.4 - ADOT 5t 8 Appendix 3A and Section | Exhibit 2-6 & Exhibit 2-6a - L
Shoulder Width 3'to 8 Table 3-1 2'to 6 Table 65 Roadway Design Table 302.1-CADOT | 1201€210.4.1-FDOT | "30 55 MnoT Design | - NYDOT Highway Design | SECton 1239 and Exhibit 3 g
A . B Design Manual 1239-1 - WSDOT Design
Guidelines Highway Design Manual Manual Manual
Manual
2' (for Median Barrier and .
Traffic Island) Table 215.2.2 and Exhibit29, 210 and 2. | EXbIt 1330.0 and.
1'to 2 Figure 306.4B (Median | Index 303.5 and 303.6 - Section 210.5.1, iOa section 1239.06 and
Curb Offset 1'to 2' Table 3-1 : Barrier) and 408.13 CADOT Highway Design 212.13.1 and N/A . . : ) 1 2'
Section 6.3.2.5 ) . - NYDOT Highway Design | chapter 1310 for traffic
(Traffic Island) - ADOT Manual 212.13.2 - FDOT Design Manual island - WSDOT Desian
Roadway Design Manual 9
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| THFN DESIGN CONSIDERATION MATRIX
COLLECTOR-URBAN CORE

KEY ATTRIBUTE

x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
, . (and 404.1) - ADOT Index 205.3 - capoT |  214:4-1 and section Design of Entrances to |, Cinibit 1340-2 and
Truck-Access Driveway N/A Section 6.3.2.10 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT N/A N/A
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Table 212.12.1 and Page 93, 94, 96,99 - Section 5.9.3.7 and 1240.3(c) and 1310.6 Accommodate WB-67
Turning radius 30'to 50' Section 9.6 Section Index 404.5 - CADOT 212.12.2 - FDOT Design 103 - 2.7.5.5 (Referred to and Chapter 1240 and 50’ where needed/practical
' 408.14 - ADOT Roadway | Highway Design Manual T MDOT Geometric Design AASHTO) - NYDOT :
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 Per RDM aczgorxg%ézqgtnjgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
) Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
o . Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4- . . . ; . N/A : S
3 P and 403 - CADOT ) Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT appropriate to assist with
Design Guidelines . . FDOT Design Manual - -
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
206.4 - ADOT Roadway 15' 260.6.1 -FDOT Design Appendix 3A - MDOT 16-0" 16.5 ' Section 720.3(5)
. . , 14 Design Guidelines and | Table 309.2A and Index Manual (210.10.3 Design Manual - and ,
Bridge Vertical Clearance 185 Section 6.3.3.2 Section 2 - Bridge 309.2 - CADOT Highway Section and Section 7.01.08 Sectlon 2.2.3 - NYSDOT Exhibit 720-3 - WSDOT N/A 18.5on THFN
. ; : S . Bridge Manual -
Practice Design Manual for vertical clearances | Michigan Design Manual- Design Manual
Guideline when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
. . agencies having Section 260.8.1 - FDOT Highway Design Manual ) Lo
Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - Wsla(a)lu%?mgn N/A N/A
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
i , No specification Exhibit
Sectior}glgo égnsd Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o 9 Highway Design Manual Design
Manual
Manual
23 235"
. 23.33"' 235" Appendix 3A - MDOT 22-0" I, . .
235 " - " Exhibit 720-3 and Section
. . . . . . Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectlpn 2- Bnd'ge CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5)_- WSDOT N/A N/A
Practice Guideline S h - - Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
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| THFN DESIGN CONSIDERATION MATRIX

COLLECTOR-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10 12
3
W2 Shoulder Width N/A N/A N/A N/A N/A S\?V(i)t:ﬁnzgﬁct)eség:fle-tyMaa?jT N/A N/A & g
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

NYSDOT Highway Design
Manual

LOCAL-RURAL
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 : -
Tale 3072 spor | TSkl Tuck nde [ WBSZEL nadfed IVE| ey wer | MESTauED
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines : L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
30mph 20mph-55mph Section 45mph and below
. 30 mph to 50 mph Table | 20 mph to 50 mph Table i 274.1and2.7.4.2- Section 1103.05 and
Design Speed 36,312 51 N/A Table 101.2 - CADOT N/A N/A NYDOT Highway Design | Exhibit 1103-4 - WSDOT 25 mph 30 mph
Highway Design Manual ;
Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-7 & Exhibit 2-7a Eiﬁftf;gzzjézoéggslgré%-
Stopping Sight Distance Table 3-7 Table 5-3 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design 11.- WSDOT Desian 155 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g Distance Manual Manual g
Design Manual Guidelines
Page 21 - 28 MDOT Sight
Table 201.1 and Index Table 210.11.2 and Distance Guidelines and Section 1260.04 and
. . . . ! . ) Table 5-4 (Local Roads in | Table 201.3 - Roadway | 201.2 - CADOT Highway Section Refer to AASHTO Refer to AASHTO green | Exhibit 1260-12 to 1260- . \
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Rural area) Design Guideline Design Manual (950 210.11.2 - FDOT Manual Green Book Section book Section 5.7.2.2 14 900 1090
1100 Design (900'; 1090") 3.03.01 MDOT Design - WSDOT Design Manual
Manual
Section 5.2.2.10 No specification Index Table 7-1 - Florida Green No specification Section Si)ért]imt %ggg'é'sa(na(; i
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDOT ' 135' (20 mph) 220
29 Highway Design Design Manual h
Design Manual
Table 204.3 - ADOT Table 204.3 and Index ES);TEgnZ-J?azdlz--lS?Sg? Table 1 to 3 in Section
Vertical Grade Table 3-7 Table 5-2 Roadway Design 204.3 - CADOT Highway N/A N/A Highway be.silgn Manual 1220.02(6) - WSDOT 710 11% 7 to 10%
Guidelines Design Manual (7 to 10%: 30 mph) Design Manual
Figure 3-2 - Florida
. Manual
Figure 204.5 and Index . . .
Critical Length of Grade N/A Section 3.4 N/A 204.5 - CADOT Highway |°f ?Fqgﬁég" Cﬁﬁg‘eﬁtggg%‘js N/A N/A Seggg%ﬁﬁfﬁggfa N/A N/A
Design Manual (source 2011 AASHTO
Green Book)
Acceleration Lane N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 1310.03(4) and
Exhibit 1310-10c and
Deceleration Lane N/A N/A N/A N/A N/A N/A N/A 1310- 10d - WSDOT N/A N/A
Design
Manual
12' 10
. . . 12 11'-12' - - 10-12'
Lane Width 101012 Table 5-5 Section 301.3-ADOT | |40y 301 1.CADOT | Table 210.2.1 - FDOT N/A Exhibit 2.7 & Exhibit 2-7a | g0 001931 04(2) - 10 12
Table 3-8, 3-12 Roadway Design Highway Design Manual Design Manual - NYDOT Highway Design | - \y.sp o7 pesign Manual
Guidelines ghway g g Manual g
Exhibit 2-7 & Exhibit 2-7a 4-8'
Table 302.4 - ADOT . L
) , \ 3 Table 302.1 - CADOT Table 210.4.1 - FDOT - Section 1239 and Exhibit . \
Shoulder Width 2'to 8 Table 3-8, 3-12 Table 5-5 Rogduviv(?g"ag?gn Highway Design Manual Design Manual N/A NYDOT Highway Design | 1239-1 - WSDOT Design 2 8
Manual Manual
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 21441 and section STANDARDS for the Exhibit 1340-2 and
. . . (and 404.1) - ADOT Index 205.4 - CADOT Py Design of Entrances to . Accommaodate WB-67
Truck-Access Driveway N/A Section 5.2.2.6 Roadway Design Highway Design Manual 21 42§ g?F.égTaSgsi n N/A State Highway (Appendix ChathggilgzltAOan\SljDOT N/A where needed/practical
Guidelines = Manual Y 5-A) and Section 5.7.18 - Y
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-RURAL
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and | Index 405.1 - CADOT Exhibit 21a2r;3 to 2127 Zﬁ%grggc-tigﬁ Section 5'?:3 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.'14 and Table 212.12.1 and Section 5.9.3.7 and 1240.3(c) and 1310.6 Accommodate WB-67
Turning radius Chapter 7 Section 9.6 Section Index 404.5 - CADOT 212.12.2 - FDOT Design N/A 2.7.55 (Referred to and Chapter 1240 and 50’ where needed/practical
' 408.14 - ADOT Roadway | Highway Design Manual T AASHTO) - NYDOT -
. S Manual . - Sections 1310.3 - WSDOT
Design Guidelines Highway Design Manual :
Design Manual
Sections 408.10and | M GIOA(E AT seciion 212142 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- Provide length to
Storage Length for Turn Lane Table 3-3, 3-4, 3-13 Section 9.7.2.2 408.11 - Roadway Design e)- CADO1: Highway 232.2 N/A Taper) - NYDOT Highway 14 Per RDM
Manual Design Manual - FDOT Design Manual Design Manual — WSDOT Design Manual accommodate trucks
. Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
Channelization N/A Section 9.6 i%%“irl‘ 4283‘?20161%\?/2(1 4054 Sectl0r211221 ilS e N/A Section 5.9.4 - NYDOT (and chapter 1320 for N/A intersections as
' - S y and 403 - CADOT o Highway Design Manual Roundabout) - WSDOT appropriate to assist with
Design Guidelines . . FDOT Design Manual - .
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
i i 15' 260.6.1 -FDOT Design Appendix 3A - MDOT L 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 Sgg'i%%?geﬁﬁigﬁ% Table 309.2Aand Index | Manual (210.10.3 Design Manual Section 212 3? -NYSDOT and N/A 18.5' on THFN
g ' Section 5.2.2.7.2 an ; 309.2 - CADOT Highway Section and Section 7.01.08 A Exhibit 720-3 - WSDOT '
Section 2 - Bridge : : S . Bridge Manual .
- S Design Manual for vertical clearances | Michigan Design Manual- Design Manual
Practice Guideline ' - .
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT P
. - . ) ; ] No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h'avmg N/A Section .260'8'1 FDOT N/A Highway De_5|gn Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
Sectior}i.go- éir?d Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
e 9 Highway Design Manual Design
Manual
Manual
23 235"
. 23.33" 235" Appendix 3A - MDOT 22-0" . _' .
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Sectioﬁ%? Bridge Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and EXh;bZT)YOZIS(z; f’jl\r/]\;jSSD.:z)C‘IFIOn N/A N/A
Practice Guideline CADOT Highway Design 260.6.1 - FDOT Design _anq Sectlor_l 7.01.08 Se_ctlon 23.1Q.1 - NYDOT Design
Manual Manual Michigan Design Manual- | Highway Design Manual Manual
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10’ 12’
3
WZ Shoulder Width N/A N/A N/A N/A N/A Section €.05.01 - MDOT N/A N/A & g
Work Zone Safety and
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

and

(Intersection

1-9

LOCAL-RURAL TOWN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 . e
T 072 poor | MDD Tk de (WSS (oo gy wer | MeSTadusi
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines : L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
30mph 20mph-30mph Section 45mph and below
. 30 mph to 50 mph Table | 20 mph to 50 mph Table i 2.74.3and 2.7.4.4- Section 1103.05 and
Design Speed 36,312 51 N/A Table 101.2 - CADOT N/A N/A NYDOT Highway Design | Exhibit 1103-4 - WSDOT 20 mph 20 mph to 50 mph
Highway Design Manual ;
Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-8 & Exhibit 2-8a Eiﬁftf;gzzjézoéggslgré%-
Stopping Sight Distance Table 3-7 Table 5-3 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design 11.- WSDOT Desian 115 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g Distance Manual Manual g
Design Manual Guidelines
Page 21 - 28 MDOT Sight
Table 201.1 and Index Table 210._11.2 and Distance Guidelines and Sgc_tion 1260.04 and
Passing Sight Distance & Passing/No-Passing Zones Table 3-10 Table 5-4 Tabéi;gi'gdisgﬁg:’ay 201.2 - (_:ADOT Highway 210'11‘25 ?Eg%nT Manual GrReifrf ggoﬁAg;:Tt%n ngiLtgxiT; 7g.r2e2n Bxhibit 126(1);112 to 1260- 710' 1835
Design Manual Design 3.03.01 MDOT Design - WSDOT Design Manual
Manual
Section 5.2.2.10 No specification Index Table 7-1 - Florida Green No specification Section Si)ért]imt %ggg'é'sa(na(; i
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDOT ' 135 447"
29 Highway Design Design Manual h
Design Manual
Table 204.3 - ADOT Exhibit2-8 and 2-8aand | Table 1 to 3 in Section
Vertical Grade Table 3-7 Table 5-2 Roadway Design N/A N/A N/A Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT 810 11% 6 to 8%
Guidelines Highway Design Manual Design Manual
Critical Length of Grade N/A Section 3.4 N/A N/A N/A N/A N/A Segzg%r}ﬁ;)ﬁgifs) N/A N/A
Acceleration Lane N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 1310.03(4) and
Exhibit 1310-10c and
Deceleration Lane N/A N/A N/A N/A N/A N/A N/A 1310- 10d - WSDOT N/A N/A
Design
Manual
Lane Width 10'to 12" Table 5-5 12 12 11'- 12 N/A Exhibit 2-8 & Exhibit 2-8 10-12' 10 12
0'-8'(inside) & 2'-
Table 302.4 - ADOT i i Exhibit 2-8 & Exhibit 2-8a 8'(outside)
Shoulder Width 2'to 8' Table 3-8, 3-12 Table 5-5 Roadway Design HiTaht\)/:lzsgisf:- ncl\ﬁgr?gal Tablljz;lgﬁ;'nu';?m N/A - NYDOT Highway Design | Section 1239 and Exhibit 2' 8'
Guidelines ghway Deslg g Manual 1239-1 - WSDOT Design
Manual
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
. . (and 404.1) - ADOT Index 205.4 - capoT | 214:4.1 and section Design of Entrances to | EXibit 1340-2 and Accommodate WB-67
Truck-Access Driveway N/A Section 5.2.2.6 . . . 214.3.1.2 and N/A . . Chapter 1340 - WSDOT N/A where needed/practical
Roadway Design Highway Design Manual . State Highway (Appendix .
A 214.3.3 -FDOT Design ; Design Manual
Guidelines Manual 5-A) and Section 5.7.18 -
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4Aand B. and| Index 405.1 - CADOT Exhibit 212-4 t0 212-7 Page 37 - 52 Section 5.9.5 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-RURAL TOWN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
. Exhibit 1240.1 to
Table;%ﬁjﬂ“ and Index 404.5 - CADOT Table 212.12.1 and §e7ct5|og (SFQ'enggfr?egnt?) 1240.3(c) and 1310.6 Accommodate WB-67
Turning radius Chapter 7 Section 9.6 h e 212.12.2 - FDOT Design N/A i and Chapter 1240 and 50’ where needed/practical
408.14 - ADOT Roadway | Highway Design Manual Manual AASHTO) - NYDOT Sections 1310.3 - WSDOT
Design Guidelines Highway Design Manual : y
Design Manual
Sections 408.00and | "X AD2Z IS | section 212.14.2 and Section 5.9.8.2:F (E for | Exhibit 1310.7a to 1310- orovide lenth to
Storage Length for Turn Lane Table 3-3, 3-4, 3-13 Section 9.7.2.2 408.11 - Roadway Design = - 232.2 N/A Taper) - NYDOT Highway 14 Per RDM 9
Highway Design - ) . accommodate trucks
Manual Manual - FDOT Design Manual Design Manual - WSDOT Design Manual
. Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
Section 406 408.10 and Section 212.13 and . ; )
Channelization N/A Section 9.6 408.11 - ADOT Roadway s e 2124- N/A pection 5.9.4- NWDOT 1 (and chapter 1320 for N/A intersections as
Design Guidelines ~an 403 - CADOT FDOT Design Manual Highway Design Manua Roun al out) - WSDOT appropnat_e to assist witl
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
. 15' 260.6.1 -FDOT Design Appendix 3A - MDOT P 16.5 ' Section 720.3(5)
206.4-ADOT Roadway : 16'-0
) ) , 14 B P Table 309.2A and Index Manual (210.10.3 Design Manual " and ,
Bridge Vertical Clearance 185 Section 5.2.2.7.2 Dess"a%r;ig:g‘?'é”r?j Z”d 309.2 - CADOT Highway Section and Section 7.01.08 Sec“é’rri‘ dz'ez',\‘;’ér"\‘ufl’DOT Exhibit 720-3 - WSDOT N/A 18.5"on THEN
- ericg Design Manual for vertical clearances | Michigan Design Manual- g Design Manual
Practice Guideline f - ;
when developing the | Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT P
3 . . ) - - No specification (720.04)
Bridge Clearance over Navigable Waterways N/A N/A agencies h'avmg N/A Section .260'8'1 FDOT N/A Highway De_SIgn Manual - WSDOT Design N/A N/A
jurisdiction Design Manual and Section 2.3.4 - Manual
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
\ No specification Exhibit
Sectior}i.go- éir?d Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o Manual g Highway Design Manual Design
Manual
23 235"
. 23.33" 235" Appendix 3A - MDOT 22-0" - : .
235 . - . Exhibit 720-3 and Section
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A Section 2 - Bridge Igg\g’é‘;’ﬁgﬁ\zgs S(e)ggsn S;ggog f?glfoe}ngez?;rl\e anc?gse‘:lgt?o’\r?e;ngil 08 Sescet?c;%orzl?? '176112.-2Na\1(r|]3doT 720.03(5) - WSDOT N/A N/A
Practice Guideline Manual Manual Michigan Design Manual- | Highway Design Manual 32?3;
Bridge Design - Chapter 7
WORK ZONE
WZ Lane Width N/A N/A 12" (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10’ 12’
3
WZ Shoulder Width N/A N/A N/A N/A N/A Section €.05.01 - MDOT N/A N/A 4 g
Work Zone Safety and
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-SUBURBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) | PEER STATES (CA) | PEER STATE (FL) ‘ PEER STATE (M) | PEER STATE (NY) ‘ PEER STATE (WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 . e
i STAA Design Truck Index | WB-62FL (modified of WB- ’ i WB-67 and WB-40
. . . - Table 407.2 ADOT 404.4 62 for Florida) __we-67 _ we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 5A-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines Hg L . ) Design Manual) Highway Design Manual L
~ ighway Design Manual Design Manual Design Manual
30mph 20mph-30mph Section 35mph and below
. 20 mph to 30 mph 2743and2.7.4.4- Section 1103.05 and
Design Speed Table 3-5 Section 5.3.1.1 N/A _Table 101.2 - CADOT N/A N/A NYDOT Highway Design | Exhibit 1103-4 - WSDOT 20 mph 30 mph
Highway Design Manual Manual Design Manual
Figure 201.2.- ADOT Table 2081, Figure Exhibit 2-8 & Exhibit 2-8a | Section 1260.03 and
. . . ] ) . ) ) . Table 210.11.1 - FDOT | Section 3.03.01 - MDOT | - NYDOT Highway Design | Exhibit 1260-1 to 1260- ,
Stopping Sight Distance Table 3-5 Table 3-1 Section 5.3.1.8 Roadvyay Design Index 2(_)1.1 and 201.3to Manual Design Design Manual Manual (same values as 11 - WSDOT Design 115 Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway AASHTO) Manual
Design Manual
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 5.3.6 No specification Index Table 7-1 - Florida Green No specification Section Si)ér:it)rlmt fggg-gga(nac; )
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDO'i' ' 135’ 220
29 Highway Design Design Manual Design Manual
Table 204.3-ADOT | Table 204.3 and Index Section . 14120 | Table 1 to 3in Section
Vertical Grade Table 3-5 Section 5.3.1.5 Roadway Design 204.3 - CADOT Highway N/A N/A 2.8 and 2-8a - NYDOT 1220.02(6) - WSDOT <15% <15%
Guidelines Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and
Acceleration Lane N/A N/A Figure 408.12A - ADOT N/A N/A N/A N/A N/A N/A N/A
Roadway Design
Guidelines
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and )
Index 405.2 and Table C.9.c.4 - Florida Green ngrt:ft))?t]iglj_%%sc))(g)aﬁgd
Deceleration Lane N/A N/A N/A 405.2 - CADOT Highway Book and Section N/A N/A 1310- 10d - WSDOT N/A N/A
Design Manual 212.14.1 and Exhibit Design Manual
212-1t0 212.3 - FDOT g
Design Manual (For
intersection)
Lane Width 10' to 12" Section 5.3.2.1 12' (except at urban 12' 10'- 12 N/A Exhibit 2-8 & Exhibit 2-8a 10-12" 10 12' (11' AASHTO)
410 10 Table 302.4-ADOT | Table302.1-CApOT | eble 21081 FDOT Exhibit 2-8 & Exhibit 282 | g o&?d(g)‘ss'ggt)% P
Shoulder Width N/A Roadway Design Highway Design Manual g ; " N/A - NYDOT Highway Design L 4 10
Table 3-5 Guidelines 2 8) (shoulders consist of "full Manual and Exhibit 1239-1 -
' width" and "paved width") WSDOT Design Manual
4' (for Median) 2' (for .
traffic Island) Section Table 215.2.2 and Exhibit 29 2-10 and 2- (';?(L?gi;blzgzzagrﬁr)
1 306.3 (Median) Index 303.5 and 303.6 - Section 210.5.1, iOa section 1239.06 and
Curb Offset 1'to 2' Table 3-5 Section 5.3.2.5 and 408.13 (Traffic CADOT Highway Design 212.13.1 and N/A — NYDOT Hiohway Desian | chapter 1310 for traffic 1 2' or gutter pan width
e Island) - Manual 212.13.2 - FDOT Design ghway Lesign | chap .
. Manual island - WSDOT Design
ADOT Roadway Design Manual Manual
Guidelines
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| THFN DESIGN CONSIDERATION MATRIX

Manual

Manual Michigan Design Manual-

Bridge Design - Chapter 7

Highway Design Manual

Design
Manual

LOCAL-SUBURBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
. : (and 404.1) - ADOT Index 205.3 - CADOT 214.4.1 and section Design of Entrances to Exhibit 1340-2 and Accommodate WB-67
Truck-Access Driveway N/A Section 5.3.2.12 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT Per RDM ;
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual where needed/practical
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Page 93, 94, 96, 99 - Section 5.9.3.7 and
Turning radius 30' to 50' Section 5.3.5 Section Index 404.5 - CADOT 21T§l Tg gl%DlngDaer;(lj n 103 - 2.7.55 (Referred to ;ri;l gﬁécljrnfzi%lgﬁg 50’ Accommodate WB-67
g e 408.14 - ADOT Roadway | Highway Design Manual T Y MDOT Geometric Design AASHTO) - NYDOT - P where needed/practical
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 Per RDM aczgorxg%ézqgtnjgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
) Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
o . Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4- . . . ; . N/A : S
3 P and 403 - CADOT ) Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT appropriate to assist with
Design Guidelines . . FDOT Design Manual - -
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
i . 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 523&3?&?223“5% Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 3(.) -NYSDOT __and N/A 18.5' on THFN
' Section 5.3.3.2 ) : 309.2 - CADOT Highway Section and Section 7.01.08 L Exhibit 720-3 - WSDOT '
Section 2 - Bridge Desian M | f ical ol Michi Desian M | Bridge Manual Desian M |
Practice Guideline esign Manual or vertical clearances ichigan Design Manual- esign Manua
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
. . agencies having Section 260.8.1 - FDOT Highway Design Manual ) Lo
Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - Wsla(a)lu%?mgn N/A N/A
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
i . No specification Exhibit
Sectior}glgo égnsd Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o 9 Highway Design Manual Design
Manual
Manual
23 235"
. 23.33"' 235" Appendix 3A - MDOT 22-0" I, . .
235 " - " Exhibit 720-3 and Section
. . ) ) . . Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A g::;ct;&r;%h%récliigz CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-SUBURBAN
KEY ATTRIBUTE
TX* |  FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM | OPTIMAL
WORK ZONE

WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10 12

3
W2 Shoulder Width N/A N/A N/A N/A N/A S\?V(i)t:ﬁnzgﬁct)eség:fle-tyMaa?jT N/A N/A & g

Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Guidelines

Manual

LOCAL-URBAN
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 4go4 4 62 for Florida) we-67 we-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadvyay _DeS|gn Figure 404.5AC - CADOT Section 2015 - FDOT (Sectlon_3.07.01 - MDOT S_ect|on 5.7.;L -NYDOT 1103.03(4) - WSDOT WB-65 WB-67
Guidelines : - . Design Manual) Highway Design Manual ]
~ Highway Design Manual Design Manual Design Manual
30mph 20mph-30mph Section 35mph and below
. ) 20 mph to 30 mph i 2743and2.7.4.4- Section 1103.05 and
Design Speed Table 3-1 Section 5.3.1.1 N/A Hriﬂzlgij ncﬁzﬁ’uT a N/A N/A NYDOT Highway Design | Exhibit 1103-4 - WSDOT 20 mph 30 mph
ghway g Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-8 & Exhibit 2-8a Eiﬁftf;gzzjézoéggslgré%-
Stopping Sight Distance Table 3-1 Table 3-1 Section 5.3.1.8 Roadway Design Index 201.1 and 201.3 to . 1- 20 MDOT Sight - NYDOT Highway Design . 115 Per AASHTO Green Book
S - Manual Design . 11- WSDOT Design
Guidelines 201.6 - CADOT Highway Distance Manual Manual
Design Manual Guidelines
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A
Section 5.3.6 No specification Index Table 7-1 - Florida Green No specification Section Si)ér:it)rlmt fggg-gga(nac; )
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDO'i' ' 135’ 220
29 Highway Design Design Manual Design Manual
Table 204.3 - ADOT Table 204.3 and Index Exhibit2-8 and 2-8aand | Table 1 to 3 in Section
Vertical Grade Table 3-1 Section 5.3.1.5 Roadway Design 204.3 - CADOT Highway N/A N/A Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT <15% <15%
Guidelines Design Manual Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and
. Figure 408.12A - ADOT
Acceleration Lane N/A N/A Roadway Design N/A N/A N/A N/A N/A N/A N/A
Guidelines
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and )
Index 405.2 and Table C.9.c.4 - Florida Green Sgiﬁ%?tllssll%g%(:éﬁgd
Deceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway Book and Section N/A N/A N/A N/A
, o 1310- 10d - WSDOT
Design Manual 212.14.1 and Exhibit Desion Manual
212-1t0 212.3 - FDOT g
Design Manual (For
intersection)
12' (except at urban
10't0 12' intersection) 12 10'-12' Exhibit 2-8 & Exhibit 2-8a 10-12'
Lane Width Table3-1 Section 5.3.2.1 Section 301.3 - ADOT Index 301.1 - CADOT Table 210.2.1 - FDOT N/A - NYDOT Highway Design Section 1231.04(2) - 10 12
Roadway Design Highway Design Manual Design Manual Manual WSDOT Design Manual
Guidelines
o - 0'-8'(inside)& 2'-
Table 302.4 - ADOT Exhibit 2-8 & Exhibit 2-8a | . : ’
Shoulder Width 0'to 2’ Table 3-1 N/A Roadway Design Table 302.1- CADOT | Table 210.4.1- FDOT N/A - NYDOT Highway Design | &(0utside) Section 1239 o 2
L7 Highway Design Manual Design Manual and Exhibit 1239-1 -
Guidelines Manual :
WSDOT Design Manual
2' (for Median Barrier and :
) For curb and Barrier)
Traffic Island) Table 215.2.2 and o (For cu
7 Figure 306.4B (Median | Index 303.5 and 303.6 - Section 210.5.1, Bxhibt 2%026;10 andz sg)ét[]ilck))rlltllzzggézagr?d
Curb Offset 1'to 2' Table 3-1 Section 5.3.2.5 Barn_er) and 408.13 CADOT Highway Design 212.13.1 and ' N/A — NYDOT Highway Design | chapter 1310 for traffic 1 2' or gutter pan width
(Traffic Island) - ADOT Manual 212.13.2 - FDOT Design Manual island - WSDOT Desian
Roadway Design Manual 9
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| THFN DESIGN CONSIDERATION MATRIX

Manual

Manual

Michigan Design Manual-
Bridge Design - Chapter 7

Highway Design Manual

Design
Manual

LOCAL-URBAN
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
. : (and 404.1) - ADOT Index 205.3 - CADOT 214.4.1 and section Design of Entrances to Exhibit 1340-2 and Accommodate WB-67
Truck-Access Driveway N/A Section 5.3.2.12 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT N/A ;
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual where needed/practical
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Page 93, 94, 96, 99 - Section 5.9.3.7 and
Turning radius 30' to 50' Section 5.3.5 Section Index 404.5 - CADOT 21T§l Tg gl%DlngDaer;(lj n 103 - 2.7.55 (Referred to ;ri;l gﬁécljrnfzi%lgﬁg 50’ Accommodate WB-67
g e 408.14 - ADOT Roadway | Highway Design Manual T Y MDOT Geometric Design AASHTO) - NYDOT - P where needed/practical
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 Per RDM aczgorxg%ézqgtnjgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
) Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
o . Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4- . . . ; . N/A : S
3 P and 403 - CADOT ) Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT appropriate to assist with
Design Guidelines . . FDOT Design Manual - -
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
i . 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 523&3?&?223“5% Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 3(.) -NYSDOT __and N/A 18.5' on THFN
' Section 5.3.3.2 ) : 309.2 - CADOT Highway Section and Section 7.01.08 L Exhibit 720-3 - WSDOT '
Section 2 - Bridge Desian M | f ical ol Michi Desian M | Bridge Manual Desian M |
Practice Guideline esign Manual or vertical clearances ichigan Design Manual- esign Manua
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
. . agencies having Section 260.8.1 - FDOT Highway Design Manual ) Lo
Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - Wsla(a)lu%?mgn N/A N/A
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
i . No specification Exhibit
Sectior}glgo égnsd Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o M 9 Highway Design Manual Design
anual
Manual
23 235"
. 23.33"' 235" Appendix 3A - MDOT 22-0" I, . .
235 " - " Exhibit 720-3 and Section
. . ) ) . . Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A g::;ct;&r;%h%récliigz CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-URBAN
KEY ATTRIBUTE
TX* |  FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM | OPTIMAL
WORK ZONE
WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10 12
3
W2 Shoulder Width N/A N/A N/A N/A N/A S\?V(i)t:ﬁnzgﬁct)eség:fle-tyMaa?jT N/A N/A & g
Mobility Manual
*TxDOT RDM **AASHTO Green Book
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| THFN DESIGN CONSIDERATION MATRIX

Guidelines

Manual

LOCAL-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
GEOMETRICS
WB-67 STAA Design Truck Index | WB-62FL (modified of WB- WB-67 and WB-40
Table 407.2 - ADOT 404.4 62 for Florida) WB-67 wB-67 (Flexible policy) Section
Design Vehicle No Specific Guidelines WB-67 Roadway Design Figure 404 SA-C - CADOT Section 2015 - FDOT (Section 3.07.01 - MDOT | Section 5.7.1 - NYDOT 1103 02(4) -yWSDOT WB-65 WB-67
Guidelines g L . ) Design Manual) Highway Design Manual L
~ Highway Design Manual Design Manual Design Manual
30mph 20mph-30mph Section 35mph and below
. ) 20 mph to 30 mph i 2743and2.7.4.4- Section 1103.05 and
Design Speed Table 3-1 Section 5.3.1.1 N/A Hriﬂzlgij ncﬁzﬁ’uT a N/A N/A NYDOT Highway Design | Exhibit 1103-4 - WSDOT 20 mph 30 mph
ghway g Manual Design Manual
Table 201.1, Figure Section 3.03.01 - MDOT .
Figure 201.2 - ADOT 201.4, Table 210.11.1 - FDOT Design Manual and Page | Exhibit 2-8 & Exhibit 2-8a Eiﬁftf;gzzjézoéggslgré%-
Stopping Sight Distance Table 3-1 Table 3-1 Section 5.3.1.8 Roadway Design Index 201.1 and 201.3 to Manuél Dési n 1- 20 MDOT Sight - NYDOT Highway Design 11.- WSDOT Desian 115' Per AASHTO Green Book
Guidelines 201.6 - CADOT Highway g Distance Manual M g
; o anual
Design Manual Guidelines
Passing Sight Distance & Passing/No-Passing Zones N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 5.3.6 No specification Index Table 7-1 - Florida Green No specification Section Si)ér:it)rlmt fggg-gga(nac; )
Railroad-Highway Grade Crossing Sight Distance N/A Section 9.12.4 Table 9- N/A 108.3 - CADOT book 12.11.04 - MDOT N/A WSDO'i' ' 135’ 220
29 Highway Design Design Manual Design Manual
Exhibit2-8 and 2-8aand | Table 1 to 3 in Section
Vertical Grade Table 3-1 Section 5.3.1.5 N/A N/A N/A N/A Section 5.7.4.1 - NYDOT 1220.02(6) - WSDOT <15% <15%
Highway Design Manual Design Manual
Critical Length of Grade N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Section 408.12 and
. Figure 408.12A - ADOT
Acceleration Lane N/A N/A Roadway Design N/A N/A N/A N/A N/A N/A N/A
Guidelines
Table 3-27, 3-28 and
3.30 and Section C.9.c.3
and )
Index 405.2 and Table C.9.c.4 - Florida Green Sgiﬁ%?tllssll%g%(:éﬁgd
Deceleration Lane Table 3-3A Figure 3-4 N/A N/A 405.2 - CADOT Highway Book and Section N/A N/A 1310- 10d - WSDOT N/A N/A
Design Manual 212.14.1 and Exhibit Desion Manual
212-1t0 212.3 - FDOT g
Design Manual (For
intersection)
Lane Width 10'to 12 Section 5.3.2.1 12' (except at urban 12 10'-12' N/A Exhibit 2-8 & 10-12' 10 12
i - 0'-8'(inside)& 2"
Table 302.4 - ADOT Exhibit 2-8 & Exhibit 2-8a | . - :
Shoulder Width 0'to 2' Table 3-1 N/A Roadway Design Hjl'a;]ble 382'; ) C'GDOT | TabIIDe 2'10.|\4/|.1 : F?OT N/A -NYDOT 8 (ouésllzd?])_Seitlz%n911239 o 2
Guidelines Ighway Design Manua esign Manua Highway Design Manual and Exhibit -
WSDOT Design Manual
2' (for Median Barrier and .
) (For curb and Barrier)
_ TrafficIsland) Table 215.2.2 and Exhibit 29, 210 and 2- |  Exhibit 1239-9 and
1 Figure 306.4B (Median | Index 303.5 and 303.6 - Section 210.5.1, 10a section 1239 06 and
Curb Offset 1'to 2' Table 3-1 . Barrier) and 408.13 CADOT Highway Design 212.13.1 and N/A ) . : ) 1 2
Section 5.3.2.5 (Traffic Island) - ADOT Manual 212.13.2 - FDOT Desian - NYDOT Highway Design | chapter 1310 for traffic
. — 9 Manual island - WSDOT Design
Roadway Design Manual
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| THFN DESIGN CONSIDERATION MATRIX

Manual

Manual

Michigan Design Manual-

Bridge Design - Chapter 7

Highway Design Manual

Design
Manual

LOCAL-URBAN CORE
KEY ATTRIBUTE
x* FEDERAL** PEER STATE (AZ) PEER STATES (CA) PEER STATE (FL) PEER STATE (M) PEER STATE (NY) PEER STATE (WA) MINIMUM OPTIMAL
Section 5A.4, 5A.6 and
5A.7 - POLICY and
Section 404.2, 404.3 Table 214.3.1 and STANDARDS for the -
. : (and 404.1) - ADOT Index 205.3 - CADOT 214.4.1 and section Design of Entrances to Exhibit 1340-2 and Accommodate WB-67
Truck-Access Driveway N/A Section 5.3.2.12 : . . iy 214.3.1.2 and N/A . .| Chapter 1340 - WSDOT Per RDM ;
Roadway Design Highway Design Manual 214.3.3 -EDOT Desian State Highway (Appendix Desion Manual where needed/practical
Guidelines e Manual g 5-A) and Section 5.7.18 - g
NYSDOT Highway Design
Manual
INTERSECTION & INTERCHANGE
Intersection Sight Distance Table 2-1 Section 9.5 Figure 408.4A and B. and| Index 405.1 - CADOT Exhibit 21aZn-3 t0212-7 Z?]%:rggc;if)ﬁ Section 5'?:8 and Page Section 1310.04 and Per RDM Per AASHTO Green Book
. Exhibit 1240.1 to
Table 408.14 and Page 93, 94, 96, 99 - Section 5.9.3.7 and
Turning radius 30' to 50' Section 5.3.5 Section Index 404.5 - CADOT 21T§l Tg gl%DlngDaer;(lj n 103 - 2.7.55 (Referred to ;ri;l gﬁécljrnfzi%lgﬁg 50’ Accommodate WB-67
g e 408.14 - ADOT Roadway | Highway Design Manual T Y MDOT Geometric Design AASHTO) - NYDOT - P where needed/practical
. S Manual - . . Sections 1310.3 - WSDOT
Design Guidelines Guides Highway Design Manual -
Design Manual
. Index 405.2 (e) and . . -
Sections 408.10 and Section 212.14.2 and Section 5.9.8.2-F (E for | Exhibit 1310.7a to 1310- .
Storage Length for Turn Lane Table 3-3, 3-4 Section 9.7.2.2 408.11 - Roadway Design 43|5 .thv(g) D%é??j 232.2 GeE;geir?c&D%ii- ?\Agglﬂes Taper) - NYDOT Highway 14 Per RDM aczgorxg%ézqgtnjgks
Manual 9 Mazual 9 - FDOT Design Manual 9 Design Manual - WSDOT Design Manual
) Index 405.2, 405.3 . Section 1310.3, 1310.2 Channelization applied to
- . Section 406 408.10 and 405.4 Section 212.13 and Page 95-107 - MDOT Section 5.9.4 - NYDOT (and chapter 1320 for intersections as
Channelization N/A Section 9.6 408.11 - ADOT Roadway 212.4 - . . : ; . N/A ; N
3 P and 403 - CADOT ) Geometric Design Guides | Highway Design Manual | Roundabout) - WSDOT appropriate to assist with
Design Guidelines . . FDOT Design Manual - -
Highway Design Manual Design Manual turning trucks
BRIDGE & STRUCTURE
145-16.5
16.5' Section 260.6 and Table 14.75'
i . 15' 260.6.1 -FDOT Design Appendix 3A - MDOT . 16.5 ' Section 720.3(5)
Bridge Vertical Clearance 18.5' 14 523&3?&?223“5% Table 309.2A and Index Manual (210.10.3 Design Manual Section 212 3(.) -NYSDOT __and N/A 18.5' on THFN
' Section 5.3.3.2 ) : 309.2 - CADOT Highway Section and Section 7.01.08 L Exhibit 720-3 - WSDOT '
Section 2 - Bridge Desian M | f ical ol Michi Desian M | Bridge Manual Desian M |
Practice Guideline esign Manual or vertical clearances ichigan Design Manual- esign Manua
when developing the Bridge Design - Chapter 7
vertical alignment)
Refer to the U.S. Coast
Guard and/or other Section 5.7.12.3 NYDOT No specification (720.04)
. . agencies having Section 260.8.1 - FDOT Highway Design Manual ) Lo
Bridge Clearance over Navigable Waterways N/A N/A jurisdiction N/A Design Manual N/A and Section 2.3.4 - Wsla(a)lu%?mgn N/A N/A
- Section 2 - Bridge NYSDOT Bridge Manual
Practice Guideline
i . No specification Exhibit
Sectior}glgo égnsd Table Section 5.7.12.2 and 720-3 and Section
Railroad-Highway Underpass Bridge Vertical Clearance N/A N/A N/A N/A 260.6.1 -FbOT Desian N/A Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
o 9 Highway Design Manual Design
Manual
Manual
23 235"
. 23.33"' 235" Appendix 3A - MDOT 22-0" I, . .
235 " - " Exhibit 720-3 and Section
. . ) ) . . Index 309.2 and 309.5- | Section 260.6 and Table Design Manual Section 5.7.12.2 and
Railroad-Highway Overpass Bridge Vertical Clearance N/A N/A g::;ct;&r;%h%récliigz CADOT Highway Design 260.6.1 - FDOT Design and Section 7.01.08 Section 23.10.1 - NYDOT 720.03(5) - WSDOT N/A N/A
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| THFN DESIGN CONSIDERATION MATRIX

LOCAL-URBAN CORE
KEY ATTRIBUTE
TX* FEDERAL** | PEERSTATE(AZ) | PEERSTATES(CA) | PEERSTATE(FL) | PEERSTATE(MI) | PEERSTATE(NY) | PEER STATE(WA) | MINIMUM OPTIMAL
WORK ZONE

WZ Lane Width N/A N/A 12' (minimum 11°) No specification 10 11 Page 16-61 in Section 16' should be avoided, 10 12

3
W2 Shoulder Width N/A N/A N/A N/A N/A S\?V(i)t:ﬁnzgﬁct)eség:fle-tyMaa?jT N/A N/A & g

Mobility Manual
*TxDOT RDM **AASHTO Green Book
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