Chapter 6: Thoroughfare Plan

CHAPTER HIGHLIGHTS

Introduction

The concept of Functional Classes for the street network was
introduced in Chapter 4, followed by an inventory of the
network in Chapter 5. In this Chapter, these two concepts are
combined with potential projects for the street network and
•
developed into a future Thoroughfare Plan.
This
•
Thoroughfare Plan applies to the street network only, but
typical bicycle and pedestrian facilities are shown in the street cross sections to detail the full right-of-way
needs. Additional detail for other transportation modes in the Regional Multimodal System are detailed in
other Chapters for each mode.
•
•

Introduction
Typical Cross Sections by
Functional Class
Funded and Unfunded Projects
Thoroughfare Plan

The purpose of this regional Thoroughfare Plan is to define the future street network so that all potential
projects may be displayed and reviewed together, and so that the appropriate right-of-way may be identified
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and planned for. A key component of this planning task is to define the Functional Class for each proposed
project, and to define a typical cross-section for each Functional Class.
Typical cross sections are intended to illustrate the maximum right-of-way needed for each street
Functional Class. It is recognized that the actual cross section needed for any specific project at a given
time depends on several factors, including the physical characteristics of the street, traffic volumes, mix of
multimodal traffic, safety considerations, local standards and preferences, and funding. Therefore, the
cross sections presented in this plan are meant as guidance for the typical conditions, and should be refined
as needed for each specific project.

Typical Cross Sections by Street Functional Classification
General design standards for
call for a
minimum right-of-way width of 250’ for four lanes, with the desirable standard
being six lanes and 500’. Design details are determined by TxDOT. Bicycles
and pedestrians are prohibited due to the high speeds of these classes of roads,
so the design of supporting bicycle and pedestrian infrastructure (including
shared use of wide shoulders) is not applicable.
Figure 6-1: Six Lane Controlled Access Facility with Frontage Roads

Figure 6-1 shows a typical cross section for a Controlled Access Facility with six lanes. The figure shows
a grassy center median with a typical 24’ to 30’ width, and smaller median areas buffering between the
main lanes and the frontage roads. Safety treatments in the medians or road margins such as guardrails
and cable barriers are common to prevent vehicle cross-overs, but are not shown in the illustration.
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Where a wide grassy median is not desired, a
raised concrete median such as a “Jersey
barrier” can be installed. Figure 6-2 shows a
Jersey barrier in the median IH-35, with a
wide inside shoulder and rumble strip also
visible. In this location, the light standards have
been installed on the Jersey barrier as a safety
measure to protect them from vehicle crashes.

Figure 6-2: Jersey Barrier on IH-35

The use of Jersey barriers on IH 35 at the newlyreconstructed US 190 overpass shows the flexibility
that is possible. In that installation, Jersey barriers
were placed on either side of the median, about 12’
apart, and the middle section was filled and paved.
The middle section serves as the base for light
sandards and for sign posts. Jersey barriers also serve as the bases for the retaining walls between the main
lanes and the frontage roads, allowing landscaping in those medians.
When toll roads or managed lanes are developed, they are typically placed in the inside lanes of Controlled
Access facilities. Figure 6-3 shows a typical cross section for a six lane Controlled Access facility with
frontage roads and with managed lanes. In this design, a 10’ inside shoulder and a 4’ painted median buffer
the managed lanes.
Figure 6-3: Six Lane Controlled Access Facility with Frontage Roads and Managed Lanes
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general design standards call for a 130’
minimum right-of-way for a four lane facility, with 160’ desirable for six lanes.
A travel lane width of 12’ as specified is common for existing Major Arterials
in the KTMPO region, but Complete Streets and Vision Zero guidance calls
for narrowing travel lanes to 11’ to slow traffic to speeds that are more safe for
all road users.
For divided Major Arterials, a minimum median width of 18” is desirable for a curb or a raised concrete
barrier. For landscaped medians, a minimum width of 15’ is recommended. Typical practice in the
KTMPO region has been to install wider grassy medians, with widths of 15’ typical for older urban streets
such as Ave H in Temple, and 20’ to 40’ typical for new construction streets in suburban areas such as SH
201 in Killeen and S. 5th Street in Temple.
Bicycle and pedestrian facilities are permitted on Major Arterial and lower Functional Classes. Therefore,
the cross sections for typical Major Arterials include sample variations in the different classes of bicycle
and pedestrian infrastructure as well as differences in the number of lanes, lane widths, medians, and other
road attributes.
Figure 6-4 shows a typical six lane Major Arterial with bicycle and pedestrian accommodations of
separated off-street paths or sidewalks and on-street conventional unbuffered bike lanes. This illustration
shows a raised median, which is often paved and defined with curbs; other installations may use a
landscaped median.
Figure 6-4: Six Lane Major Arterial
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A typical cross section for a Major Arterial with four lanes and bicycle and pedestrian accommodations
consisting of separated off-street paths or sidewalks and a separated off-street multi-use path is shown in
Figure 6-5. In this instance there are no distinct on-street bicycle facilities, but this does not affect the
bicycle’s status as a vehicle and their right to the road.
Figure 6-5: Four Lane Major Arterial

general design standards call for a minimum
right-of-way of 80’ for three lanes, increasing to 110’ for four lanes. The
desirable right-of-way is 120’, which will accommodate five lanes.
As with Major Arterials, a travel lane width of 12’ is common in the KTMPO
region. The Complete Streets and Vision Zero guidance calling for travel lanes
of 11’ to slow traffic to speeds that are more safe for all road users is even more
pertinent for Minor Arterials, given their position in the access/mobility continuum that has greater
emphasis on access and on multimodal uses.
A continuous center turn lane has been recommended as an appropriate median treatment for Minor
Arterials, with a desirable width of 16’. Landscaped buffer areas on the edges of a Minor Arterial are
recommended with a 10’ width.
Figure 6-6 shows a typical cross section for a four lane Minor Arterial with a continuous center turn lane.
Minor Arterials may have greater accommodations for bicycles and pedestrians than Major Arterials, as
they typically have lower speeds, lower traffic volumes, and a smaller percentage of trucks in the traffic
stream. The figure also shows separated off-street paths or sidewalks and a separated off-street multi-use
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path. Although bikes may share the roadway with other vehicles, no special infrastructure is represented
in this cross section.
Figure 6-6: Four Lane Minor Arterial with a Continuous Center Turn Lane

More extensive bicycle and pedestrian accommodations are shown in the cross section in Figure 6-7.
Separated off-street paths or sidewalks and on-street conventional unbuffered bike lanes are shown.
Figure 6-7: Four Lane Minor Arterial with Bike Lanes
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Figure 6-8 shows a typical four-lane Minor Arterial with wide outside lanes, intended to permit autos and
bicycles to safely share a lane. The recommended width of the shared lane is 15’. The wider outside lanes
should be carefully marked with visual clues to discourage excessive vehicle speeds and preserve street
safety for all users. The width of the street can compromise the safety of the pedestrian crossing, but this
can be mitigated by the use of median pedestrian refuges and well-marked crosswalks.
Figure 6-8: Four Lane Minor Arterial with Shared Outside Lanes

is the Functional Class which is most geared to
providing access. With mobility as a less critical attribute, narrower lane widths
of 11’ are recommended, although widths as narrow as 10’ are cited in
Complete Streets and Vision Zero guidelines. Shared auto and bicycle outside
lanes may be as narrow as 14’. Minimum right-of-way of 60’ for two lanes and
70’ for three lanes are listed in the guidance. For four lanes, a desirable rightof-way is 80’.
Due to the lower speeds and lower volumes of traffic, continuous center turn lanes on Collector streets may
be as narrow as 14’. Medians and buffers should have a minimum width of 5’.
More extensive bicycle and pedestrian treatments should be expected on Collector streets.
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Figure 6-9 through Figure 6-11 show how different configurations of travel lanes, bike lanes, and parking
can fit within an 80’ right-of-way. Figure 6-9 shows a four lane Collector configured with on-street bike
lanes and off-street paths or sidewalks.
Figure 6-9: Four Lane Collector with Bike Lanes

In an alternate on-street treatment, Figure 6-10 does not have discrete bike lanes, but has 11’ inside lanes
and 14’ shared outside lanes. With this configuration, the shared outside lanes would typically be marked
with sharrows to emphasize the rights of bicycles to use the lane.
Figure 6-10: Four Lane Collector with Shared Outside Lanes
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Also fitting with an 80’ right-of-way, Figure 6-11 has two 12’ travel lanes and 8’ parking lanes. Pedestrian
and bicycle facilities are placed off-street.
Figure 6-11: Two Lane Collector with Parking

Figure 6-12 illustrates a two lane Collector with shared lanes and a continuous center turn lane. With a
width of 14’, the shared lanes recommended for Collectors are narrower than the 15’ shared lanes
recommended for Minor Arterials. This difference is consistent with the lower speeds and traffic volumes
which are typically found on Collector streets.
Figure 6-12: Two Lane Collector with a Continuous Center Turn Lane and Shared Lanes
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streets have the lowest speeds and volumes of all the
Functional Classes. With these attributes, travel lane widths can consistently
be narrower, with 10.5’ recommended as a minimum. Widths as narrow as 10’
are cited in Complete Streets and Vision Zero guidelines.
A right-of-way width of 50’ is recommended for Local streets.
Figure 6-13 shows a typical cross section for a two lane local street. In this
illustration, shared lanes of 13.5’ are provided. Narrower travel lane widths may be implemented to reduce
traffic speeds to levels that are safe for users of all ages and abilities.
Figure 6-13: Two Lane Local Street with Shared Lanes

Table 6-1 summarizes the recommendations for right-of-way (ROW) considerations by street Functional
Class. Minimum ROW is based on 4 lanes for Major Arterials, 3 lanes (two travel lanes and a center turn
lane) for Minor Arterials, and 2 lanes for Collectors and Local streets.
Table 6-1: Summary of ROW Recommendations by Functional Class
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Potential Thoroughfare Projects
The thoroughfare network is developed based on a regional network updated to 2017 conditions, with the
addition of potential projects from KTMPO and its six member jurisdictions which have their own
Thoroughfare Plans. The individual Thoroughfare Plans were introduced in Chapter 2: Planning Context,
and include:
•
•
•
•
•
•

Belton Thoroughfare Plan, embedded within the 2017 Comprehensive Plan.
Copperas Cove Thoroughfare Plan, embedded within the 2007 Comprehensive Plan.
Harker Heights Thoroughfare Plan.
Fort Hood Post-Wide Traffic Engineering and Safety Study
Killeen Thoroughfare Plan, developed in 2015.
Temple Thoroughfare Plan, embedded within the 2008 Comprehensive Plan.

The previous KTMPO Regional Thoroughfare Plan, which is embedded in the Mobility 2040 Metropolitan
Transportation Plan (MTP), also provided potential projects, both as compilations of projects from member
jurisdictions and for coverage of other urban and rural areas in the region. A listing of potential projects
which are identified by the MTP as funded is provided in Table 6-2. Table 6-3 lists the remaining projects
in the region for which funding has not been identified. Additional projects which were sourced from the
individual Thoroughfare Plans from KTMPO member jurisdictions are listed in Table 6-4.
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Table 6-2: Potential Thoroughfare Projects Identified as Funded in the 2040 MTP

Table 6-3: Potential Thoroughfare Projects Identified as Unfunded in the 2040 MTP (part 1)
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Table 6-3: Potential Thoroughfare Projects Identified as Unfunded in the 2040 MTP (part 2)
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (part 1)
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (part 2)
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (part 3)
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Table 6-4: Potential Projects Identified in Local Thoroughfare Plans (part 4)
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Future Regional Thoroughfare Network
All the potential projects defined by KTMPO and by its member jurisdictions’ individual Thoroughfare
Plans have been included in the future network, as shown for the region in Figure 6-14. Insets to show
better detail of projects are included as Figure 6-15 for Copperas Cove, Figure 6-16 showing Killeen,
Harker Heights, and Nolanville, Figure 6-17 for Salado, and Figure 6-18 for Belton and Temple. The
Figures distinguish all streets by their Functional Class for Controlled Access through Collector streets.
Local streets are not shown in this Thoroughfare Plan. The Figures include two ongoing studies which
affect planning: coordination with the Capital Area Metropolitan Planning Organization (CAMPO) for six
roads which cross the KTMPO study area into Williamson and Burnet Counties, and five alternative
alignments for upgrades or new routes for US 190, which are identified in the study as “Primary Routes”.
The five Primary Routes for the US 190 study are shown in Figure 6-19.
All Figures show the existing 2017 streets and the proposed projects for upgrades to existing streets and
for construction of new streets. The alignments of new construction streets are presented as approximations
for planning purposes, and are not intended to represent the final alignments or to constrain KTMPO
member jurisdictions in any way.
The key purpose of the Thoroughfare Plan is to identify future projects so that right-of-way can be planned
for. Supporting this purpose, the Plan is coded with all projects defined by KTMPO and by its member
jurisdictions, not just the projects which have been identified as funded in the previous Mobility 2040
Metropolitan Transportation Plan (MTP). This listing has been developed as an input into the updated
KTMPO MTP for the year 2045. One of the functions of the 2045 MTP will be to prioritize the listing of
projects and to balance them against the anticipated available funding to derive funded and unfunded
project listings.
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Figure 6-14: Regional Future Thoroughfare Network
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Figure 6-15: Future Thoroughfare Network Around Copperas Cove
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Figure 6-16: Future Thoroughfare Network Around Killeen, Harker Heights, and Nolanville
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Figure 6-17: Future Thoroughfare Network Around Belton and Salado

6-22 | K T M P O R E G I O N A L M U L T I M O D A L P L A N

Figure 6-18: Future Thoroughfare Network Around Temple
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The US 190 feasibility study being conducted jointly by the
KTMPO and TxDOT is exploring options for upgrades and
possible new alignments of US 190 between FM 1670 west
of I-35 and the proposed relief route north of Rogers. The
forty route options identified in early stages of the study
have been parsed to five options, labeled as “Primary
Routes”, which will be the basis for further study and
public participation. Only one of the Primary Routes will
ultimately be selected, but at this stage of the study and for
the purposes of the Regional Multimodal Plan, all options
are presented in Figure 6-19.
The five Primary Routes include:
•
•
•
•
•

Pink Route, 21.9 miles long, which maximizes the
use of existing roads but is the most indirect.
Blue Route, 19.1 miles long, one of the most direct
routes.
Brown Route, 19.3 miles long, one of the most
direct routes.
Black Route, 20.5 miles long, which avoids
heavily populated areas.
Aqua Route, 19.6 miles long, which maximizes
the use of existing roads.

Figure 6-19: US 190 Study Designated Primary Routes
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Summary
Based on the definitions of Functional Class for the street network, general design guidance for typical
street cross sections have been provided. The guidance is generalized to recognize that the implemented
Functional Class and cross section for each project must consider that the specific context of the project at
any given time. Specific details depend on several factors, including the physical characteristics of the
street, traffic volumes, mix of multimodal traffic, safety considerations, local standards and preferences,
and funding. Therefore, the cross sections presented in this Thoroughfare Plan are meant as guidance for
typical conditions, and should be refined as needed for each specific project.
Potential projects for this Thoroughfare Plan are derived from the Thoroughfare Plans and studies from
KTMPO and its member jurisdictions. At this stage of the planning process, the project list includes all
projects, regardless of any designation as funded or unfunded in the previous Mobility 2040 MTP.
Each region is different with its own specific mix of Functional Classes, conditions, and geography, so
there is no hard and fast guidance on the appropriate mix of classes. However, FHWA has listed general
guidelines for the appropriate percentages of each Functional Class within a typical region. A comparison
of the 2017 conditions and the future conditions with all network projects implemented is shown in Table
6-5. The tabulation shows that the majority of potential projects are proposed streets rather than upgrades
to existing streets. In general, the Functional Classes with the most mileage of potential projects to upgrade
existing streets are Major Arterials and Minor Arterials. For new construction streets, the Functional
Classes with the most mileage of potential projects are Minor Arterials and Collectors.
The overall statistics for the mix of streets by Functional Class does not change significantly with the future
network. With all potential projects implemented, the mix of Functional Classes in the KTMPO region
remains appropriate when compared to the general FHWA standards.
Table 6-5: Regional Mix of Functional Classes for 2017 and the Future Thoroughfare Plan Network
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Construction costs for the types of projects listed in this Thoroughfare Plan can vary significantly based on
site geologic conditions, drainage, subsurface utilities, and materials specifications. Environmental and
social considerations can also have a significant impact on project costs. However, average costs for typical
projects may be estimated based on a review of costs for multiple instances of project types. Typical costs
for projects were developed in Table 6-2 based on compilations of typical project costs documented from
several sources: the American Road & Transportation Builders Association (ARTBA), the Arkansas
Department of Transportation (ARDOT), the Florida Department of Transportation (FDOT), the North
Carolina Department of Transportation (NCDOT), the United States Department of Transportation
(USDOT), the Texas Department of Transportation (TxDOT), and the Victoria Transport Policy Institute
(VTPI). The resultant costs for projects listed in the table cannot be considered as appropriate for budget
estimates, but can be valuable in comparing the relative costs of different types of projects.
Table 6-2: Typical Construction Costs
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