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1. GENERAL
1.1 Purpose and Scope
The purpose of the Street Design Guide is to establish standards for the design and construction of
street facilities within the City of New Braunfels, Texas and its extraterritorial jurisdiction (ETJ).
Construction plans for public improvements, including street facilities, shall be prepared in accordance
with the standards in this document, City of New Braunfels (City) Code of Ordinances (Code), and
applicable City requirements. While this document provides standards for street facilities, it is not a
substitute for sound engineering judgment. Responsibility for the design remains with the Engineer of
Record (Engineer) based the Street Design Guide, local conditions, and objective analysis.
Street design elements not specifically addressed in the Street Design Guide or City Code and
associated City requirements should be designed in accordance with the latest edition of:
A Policy on Geometric Design of Highways and Streets, American Association of State
Highway and Transportation Officials (AASHTO)
Roadside Design Guide, AASHTO
Roadway Design Manual, Texas Department of Transportation (TxDOT)
Standard Specifications for Construction and Maintenance of Highways, Streets and Bridges,
TxDOT
Texas Manual on Uniform Traffic Control Devices (TMUTCD), TxDOT
Guide for the Development of Bicycle Facilities, AASHTO
Urban Bikeway Design Guide, National Association of City Transportation Officials (NACTO)
Load Resistance Factor Design (LRFD) Bridge Design Specifications, AASHTO
Texas Accessibility Standards (TAS), Texas Department of Licensing and Regulation (TDLR)
(Proposed) Public Rights-of-Way Accessibility Guidelines (PROWAG), U.S. Access Board

1.2 Interpretation
In the interpretation and application of the provisions of these regulations, it is the intention of the City
that the principles, standards, and guidance provided for in the Street Design Guide shall be minimum
requirements for the design of public improvements required by City Code and capital improvement
projects. The Engineer is expected to meet all City, State, and Federal ordinances and regulations.
Where other City, State, Federal, or other jurisdiction regulations are more restrictive, such regulations
shall govern.

1.3 Enforcement
The City Engineer is authorized and directed to promulgate and enforce city standards for public
improvements including street facilities. The City Engineer shall review construction plans for the
purpose of determining their conformity with the Street Design Guide, City Code, and applicable City
and public utility provider requirements, giving consideration to sound engineering practices and design
guidance.
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Design deviations or exceptions may be considered by the City Engineer. A design deviation is not
required when values exceed the minimum standards in the Street Design Guide or applicable
requirements. A request for a design deviation or exception shall be submitted by the Engineer in writing
to the City Engineer with supporting documentation. Approval of a design deviation or exception must
be signed by the City Engineer. If the City Engineer does not approve a design deviation or exception, the
Engineer may process a variance or waiver in accordance with City Code.

1.4 Amendments
The City Engineer may amend the standards in the Street Design Guide in accordance with City Code.
Requests to amend the Street Design Guide may be submitted in writing to the City Engineer for
consideration.

1.5 Accessibility Standards and Requirements
All plans and specifications for construction shall be in accordance with Americans with Disabilities Act
(ADA), TAS, and PROWAG. If the accessibility standards conflict with each other, the more restrictive
standards shall govern.

1.6 Submittal Requirements for Construction Plans
Construction plans shall be submitted in accordance with City Code and the policies and procedures
established for the submission and processing of construction plans including application forms, fee
schedules, checklists, and other similar items. The policies and procedures may be amended from time
to time, and it is the Engineer’s responsibility to comply with the current version of these policies and
procedures.

1.7 Easement and Right-of-Way Requirements
An easement is defined as a right or privilege in real property. For the purpose of the Street Design
Guide, easements may be required for public improvements in accordance with City Code or utility
provider requirements for construction, maintenance, and operations. For streets, easements may also
be required for sight visibility, access, sidewalks and trails, and traffic control. The City and public utility
have the right of ingress and egress of an easement for the purpose of constructing, inspecting, and
maintaining their respective public improvement.
Right-of-way (ROW) is an area on, below, or above a public street, sidewalk, alley, drainage facility, or
utility easement in which the municipality (city, county, or state) owns and maintains. For the purpose of
the Street Design Guide, ROW is the area occupied, or intended to be occupied, by a public street or
alley. Median and appropriate roadside outside the paved portion of the street shall be within the ROW.
Easement and ROW for public improvements shall be provided for in accordance with City Code and
applicable City requirements. ROW shall also be provided for future thoroughfares in accordance with
City Code and the City’s Thoroughfare Plan.
The location of utilities in ROW and easements varies amongst public utility providers and it is the
Engineer’s responsibility to comply and communicate with the public utility provider.
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1.8 Subsurface Utility Engineering
Projects requiring excavation and/or trenching will be required to provide subsurface utility engineering
(SUE) level C and D, at a minimum. It is the responsibility of the Engineer to coordinate utility conflicts
with public and private utility providers. Additional subsurface utility engineering may be required
depending on the complexity of the project.
1.8.1 SUE Provider Requirements – SUE shall be managed by an engineer, geologist, or land surveyor
licensed in the State of Texas and work shall be conducted by well-trained, experienced, and capable
individuals using state-of-the-art designating equipment, vacuum excavation, or comparable
nondestructive locating equipment as well as surveying, data recording equipment, and software
systems, as necessary.
1.8.2 Quality Level Attributes – Utility Quality Level (QL) attributes are described in the current edition
of Standard Guidelines for Collection and Depiction of Existing Subsurface Utility Data, CI/ASCE 38-02 by
American Society of Civil Engineers (ASCE). Accordingly, QL C and QL D shall be conducted for all
projects. QL A and QL B shall be conducted in areas with congested utilities, areas where utility
information is sparse, or where a specific utility of high importance is being crossed (i.e., gas line). The
requirements for the four SUE QLs are as follows:
•

•

•
•

Quality Level A – Precise horizontal and vertical location of utilities obtained by the actual
exposure and subsequent measurement of subsurface utilities, usually at a specific point. This
work shall be performed to obtain precise horizontal and vertical locations of subsurface
utilities.
Quality Level B – Information obtained through the application of appropriate surface
geophysical methods to determine the existence and approximate horizontal position of
subsurface utilities. This work shall be performed to obtain horizontal location of subsurface
utilities.
Quality Level C – Information obtained by surveying and plotting visible above-ground utility
features and by using professional judgment in correlating this information to Quality Level D.
Quality Level D – Information derived from existing records or oral recollections.

1.8.3 Additional Field Work – Additional SUE field work shall be required as conditions change from
initial SUE field exploration.

1.9 Right-of-Way Excavation
This section provides supplemental standards to City Code, Chapter 114, Article V, Excavating in the
Public Way.
1.9.1 Excavation is an activity that cuts, penetrates, or bores under any portion of the public ROW
that has been improved with a paved surface for street, sidewalk, surface drainage, or related public
infrastructure purposes. This includes, but is not limited to, cutting, tunneling, jacking and boring,
backfilling, restoring, and repairing the public infrastructure to a condition as good as or better than
what it was before.
1.9.2 Excavation that requires an existing city street to be open cut that has been constructed,
reconstructed, or resurfaced in the preceding five-year period will not be allowed. Alternative methods
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of installing the proposed facilities or drainage structures across the street to avoid disturbing the
roadway surface within this time period shall be pursued.
1.9.3 Excavation that requires an existing city street to be open cut that have not been constructed,
reconstructed or resurfaced over the past five years and the pavement is in good condition according to
the city’s pavement scores (the estimated overall condition index is 60 or higher), will not be allowed.
Alternative methods of installing the proposed facilities or drainage structures across the street to avoid
disturbing the roadway surface shall be pursued.
1.9.4

See Section 5.3 for trench excavation and temporary shoring standards.

1.10 Survey Requirements
General surveying requirements shall follow the minimum standards set by the Texas Board of
Professional Engineers and Land Surveyors (Texas Administrative Code, Title 22, Part 29, Chapter 663,
Subchapter B, Professional and Technical Standards) and the Texas Society of Professional Surveyors
Manual of Practice. All surveys shall be referenced to the North American Datum of 1983 (NAD 83).
1.10.1 Monuments and Lot Markers – Monuments and lot markers shall be permanent and artificial
monuments consisting of minimum 3/8-in. diameter steel rods at least 24 in. long with caps identifying
responsible surveying firm or Registered Professional Land Surveyor number. Other types of monuments
may be used based on site conditions with approval by the City Engineer.
1.10.2 Benchmarks – A permanent benchmark shall be designated in each subdivision, shown on the
construction plans, and be readily accessible and identifiable on the ground.
1.10.3 Subdivision Monuments and Lot Markers – Monuments and lot markers shall be set in
accordance with City Code. All required monuments and lot markers shall be verified or certified by the
surveyor prior to plat recordation or acceptance of subdivision public improvements.
1.10.4 Capital Improvement Project Monuments – Found and proposed survey monuments shall be
shown on the construction plans and located by station and offset, right or left from the control line,
baseline or centerline, or by northing and easting.
1.10.5 Monument Reset – If construction damages, destroys, or alters existing monuments, the
contractor is responsible to reset the monument by a licensed surveyor prior to acceptance of the
associated construction

1.11 Computer Programs
All design files must be AutoCAD compatible.
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2 STREET DESIGN STANDARDS
2.1 General
Streets, intersections, alleys, and access shall be designed in accordance with the Street Design Guide
and in conformity with City Code, Thoroughfare Plan, and Comprehensive Plan. Streets and the street
network should be designed in relation to existing and planned streets, public safety, quality of life,
topographical and environmental features, and the adjacent land uses. All streets should be designed
with appropriate accommodations for pedestrians and bicycles.
Improvements to state highways shall be designed in accordance with the policies and procedures
established by the Texas Department of Transportation (TxDOT). It is the Engineer’s responsibility to
comply and communicate with TxDOT.

2.2 Street Principles
The City’s street principles are based on code, city council approval, and community goals. The following
principles guide the design and implementation of streets in New Braunfels.
2.2.1 Street Classifications
The classification of streets defines the role each element of the street network plays in serving travel
modes, traffic volumes, and land use. Streets serve two primary travel needs: access and mobility. Street
classification is based on the City’s Thoroughfare Plan and should be considered in improving the
existing street network.
Interstate – The interstate system is the highest classification of roadways. Interstates
provide the highest level of mobility and the highest speeds over the longest uninterrupted
distance. Access is limited to entrance and exit ramps. Interstate Highway 35 runs north and
south in the middle of New Braunfels and provides local and regional mobility.
Expressway – Expressways are the second highest classification and provides high level of
mobility, high speeds, and limited access. Existing and future segments of Loop 337 are
expressways.
Parkway – Parkways provide high level mobility through sensitive areas with limited access.
The intent of the parkway is to provide environmental features including vegetated buffers
and stormwater management and separated bicycle paths. The parkway is located on the
perimeter of New Braunfels connecting major roadways and providing crossings over the
Guadalupe River.
Principal Arterial – Principal Arterials serve major centers of urban areas and provide a high
degree of mobility with access. They provide connectivity for longer travel and carry a high
proportion of traffic volumes. Principal Arterials also provide mobility through rural areas
and higher speeds.
Minor Arterial – Minor Arterials provide service for trips of moderate length, serve
geographic areas that are smaller than and offer connectivity to the higher classification
system. They provide more access to land use than Principal Arterials with possible on-street

10 | P a g e

parking in commercial districts. Bicycle and pedestrian facilities may be required to create
complete streets and serve all travel modes.
Major Collectors – Major Collectors serve a critical role in the roadway network by gathering
traffic from local streets and funneling them to the arterial network. Major Collector routes
are longer in length, have lower connecting driveway densities, have higher speed limits, are
spaced at greater intervals, have higher annual average traffic volumes, and have more
travel lanes than Minor Collectors.
Minor Collector – Minor Collectors serve subdivisions and commercial areas collecting traffic
from local roads and driveways providing a connection to the higher classification system.
They provide a high level of access at slower speeds and are shorter in length. The lanes of a
minor collector may vary depending on location and may include parking, turn lanes, bike
lanes, and shoulders.
Local Streets – Local streets account for the largest percentage of streets in the network.
They are not intended for use in long distance travel, except at the origin or destination end
of the trip, due to their provision of direct access to abutting land uses.
a. Local B Streets – Local B Streets are residential collector and local streets serving
multifamily, commercial and industrial land uses.
b. Local A Streets – Local A Streets are urban residential streets serving singlefamily, two-family, townhouse, and zero lot line land uses.
c. Local R Streets – Local R streets are rural residential streets serving single-family
lots with minimum lot frontage specified in City Code. They typically do not have
sidewalks and street drainage is conveyed in roadside ditches.
Alleys – Alleys are passageways designed primarily to provide access to the rear of property
otherwise abutting a public street. Through traffic in alleys shall be discouraged due to
limited street width and sight distance.
2.2.2

Street Design in Context

The Street Design Guide establishes the minimum standards for the street classifications; however, the
design of “context-sensitive”, “complete”, and “green” streets is supported by the Comprehensive Plan
to enable safe mobility of pedestrians, bicyclists, motorists, and public transportation. Alternative
designs may be considered in accordance with City Code and in coordination with the City Engineer.
2.2.3

Street Design Standards

This subsection provides supplemental standards to City Code, Chapter 118, Article IV, Design Standards.
2.2.4

Cross-sectional Elements

Figure 2-1 and Figure 2-2 show the cross-sectional elements for a typical urban and rural street,
respectively.
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Figure 2-1: Typical Urban Design Elements

Figure 2-2: Typical Rural Design Elements
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Table 2-1: Street Design Standards

Street Classification

Principal Arterial

Minor
Arterial

Major
Collector

Minor
Collector

Local B
Street

Local A
Street

Local R
Street

150’

98’

90’

60’

56’

50’

60’

Curb & Gutter

2’

2’

2’

2’

2’

2’

-

Pavement (min)

72’

44’

40’

38’

34’

28’

24’

Roadside (min)

22’

17’

17’

9’

9’

9’

15’

Median (min)

30’

16’

12’

-

-

-

-

Shoulder (min)

-

-

-

-

-

-

3’

Parking Allowed

No

No

No

Varies

Yes

Yes

No

Sidewalk

6’

6’

6’

6’

4’

4’

NR

Sidewalk Buffer (min)

10’

6’

6’

NR

NR

NR

NR

Minimum Grade

0.5%

0.5%

0.5%

0.5%

0.5%

0.5%

0.5%

Maximum Grade

5%

5%

6%

8%

10%

12%

12%

Centerline Radius (min)

1,200’

1,200’

770’

510’

340’

125’

125’

Design Speed

45 mph

45 mph

40 mph

35 mph

30
mph

20
mph

20 mph

Right-of-way (min)

NR=Not Required

Pavement Cross Slope – All streets shall have a maximum cross-slope of 2%. The cross-slope
can vary where there is a transition into or out of a maximum 2% straight grade across the
entire street width or street intersections. When super-elevation is approved, the maximum
allowable slope is 6%. Super-elevation must be designed in accordance with A Policy on
Geometric Design of Highways and Streets.
Curb and Gutter – All urban streets shall be designed with standard 2’ curb and gutter. The
gutter is not included in the pavement, lane, and bike lane widths but is a portion of the
parking lane. A standard curb without gutter may be used with a median when stormwater
is draining away from the curb.
Pavement Widths – Pavement widths are based on the street classification, number of lanes,
lane widths, and shoulder widths. Additional pavement width may be necessary to
accommodate turn lanes, parking, on-street bike lanes, marked buffers, and shoulders.
Lane Widths – Lane widths should be 12’ for Principal Arterials, 11’ for Minor Arterials and
10’ for Major Collectors. For Minor Collectors, Local B Streets, and Local R Streets, lane
widths from 10-12’ should be used based on the number of lanes, adjacent land use and
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parking activity. For Local A Streets, the two-way lane width should be 16’. Lane widths may
be required to be increased due to adjacent land use and anticipated large vehicles such as
trucks and buses.
Roadside Widths – Roadside is measured from the back of curb or edge of pavement
without curb to the end of ROW and may include sidewalks, shared-use paths, separated
bike lanes, utilities, public transportation accommodations, and stormwater improvements.
Median Widths – Medians are required for Principal Arterials, Minor Arterials, and Major
Collectors and measured from the face of curb to face of curb. Medians may also be
provided to restrict access or channelize traffic. Median design standards are in Section 3.3.
Shoulder Widths – Shoulder widths are measured from the outside travel lane to edge of
pavement. For Local R Streets, shoulder width shall be 3’. An 18” ribbon curb may be
substituted for the 2’ shoulder. Additional shoulder width may be required for rural streets,
medians and roadsides without curb, and accommodations for bicycles.
Parking – On-street parking is allowed on Local B and A Streets. For Minor Collectors, onstreet parking may be allowed depending on lane configuration. Parking widths should be 79’ and include the gutter.
Sidewalks – Sidewalk width shall be 6’ for arterials and collectors and 4’ for local streets.
Sidewalks design standards are in Section 2.10.4.
2.2.2

Vertical Alignment
The minimum and maximum allowable street grades for the City of New Braunfels are
shown in Table 2-1.
Vertical curves are utilized in roadway design to affect gradual change between tangent
grades and will result in a design which is safe, comfortable in operation, pleasing in
appearance, and adequate for drainage. Vertical curve alignment shall also provide stopping
sight distance (SSD) in all cases. SSD is a function of design speed, perception-reaction time,
and deceleration rate. A Policy on Geometric Design of Highways and Streets shall be used
to calculate SSD.
A vertical curve is required when two longitudinal street grades intersect at a point of
vertical intersection and the algebraic difference between those two grades is greater than
1%. Where the algebraic difference is less than or equal to 1% for residential streets and
alleys and less than or equal to 1% for all other roadway classifications, vertical curves are
not required. A Policy on Geometric Design of Highways and Streets shall be used to
determine the minimum acceptable length of crest and sag curves.
A minimum of 10-ft. vertical clearance shall be provided for all roadway crossings over
pedestrian and bicycle facilities.
All divided streets shall be profiled such that the ultimate median curb lines have a
maximum elevation differential of 3 in. per 20 ft. of median width. This is necessary to
accommodate the installation of future median openings and turn lanes. Spot elevations
and pavement cross-slope transitions for future lanes shall be included in the plans in order
to verify median cross-slopes. In areas where there is no future need for a median opening,
the Engineer may justify the use of a greater differential between median curb elevations.
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2.2.3

Horizontal Alignment
The minimum centerline radius is a function of design speed, superelevation, and the
vehicle side friction factor. Side friction is the force that keeps a vehicle from sliding off the
roadway.
The minimum horizontal radii are shown in Table 2-1 and are in accordance with the
guidelines in the 2018, 7th Edition of A Policy on Geometric Design of Highways and Streets.

2.2.4. Clear Zones
A clear zone shall be provided for all streets in accordance with TxDOT’s Roadway Design Manual.
2.2.5

Transitions

Transitions shall be designed in accordance with AASHTO’s current minimum design requirements and
the TMUTCD based on the street classification and design speed established in Table 2-1.

2.3 Intersections
2.3.1

General

The main objectives in the design of an intersection are to facilitate the safety, convenience, and
efficiency of the motor vehicles, bicycles, and pedestrians traveling through it.
Consideration for a roundabout intersection (refer to Section 2.4) versus a traditional
signalized or stop-controlled intersection should be made by performing an intersection
analysis during preliminary planning and preparing the traffic impact analysis (TIA).
Intersection options and strategies considered should reduce the severity of potential
conflicts and strategically optimize function for all intersection users including vehicles,
pedestrians, and bicyclists.
Through lanes shall line up across intersections with no offset.
Create natural transitional paths and operating characteristics of drivers and vehicles.
Smooth transitions shall be provided for changes in direction.
Grades shall be relatively flat.
Necessary sight distance shall be provided to enable drivers to prepare for and avoid
potential conflicts meeting requirements of Section 2.6.
On arterial and collector streets, intersections shall be evenly spaced to the greatest extent
possible. Such an arrangement enhances the coordination of signals, increases driver
comfort, improves traffic operation, and reduces fuel consumption.
Accommodations should be made for all existing and future pedestrian, bicycle, and public
transportation movements.
2.3.2

Geometry
All intersections should be between 80 degrees and 100 degrees for a minimum of 100 ft.
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Roadway alignment shall remain tangent upstream and downstream of an intersection for a
minimum distance equal to the corresponding turn lane length (including taper) or 200 ft.,
whichever is greater. See Section 2.5 for additional turn lane guidelines.
Curb radius shall be determined based on the street classification of intersecting streets. See
Table 2-2.
Table 2-2: Intersection Curb Radius

Street Classification
Intersection

Curb Radius

Arterial – Arterial

50’

Arterial – Collector

35’

Collector – Collector

25’

Local – Collector

20

Local – Local

15’

Curb return profiles shall not exceed 2% in the vicinity of barrier free ramps. Profiles or spot
elevations shall be submitted for each curb return at intersections involving collector and
arterial roadways. Residential, collector, and arterial street profiles shall be limited to a
maximum of 2% at the approach to collector street intersections.
Grading contours within and approaching major intersections shall not be less than 0.5% nor
greater than 2.0%. When grading through an intersection, the minor roadway profile shall
tie into the major roadway cross-slope while at the same time transition to match crossslope with the major roadway profile grade. Intersection pavement details with spot
elevations and pavement cross-slope transitions shall be called out for all intersections
involving collector and arterial roadways. Gutter slope shall be a minimum of 0.5%.
Pedestrian accommodations within intersections shall conform with all applicable
requirements in Section 2.10.
Drainage inlets shall be installed to capture stormwater prior to entering arterial
intersections with arterial, collector, and local streets.
Local A Streets and Local R Streets that have offset intersections must have a minimum of
125 ft. distance from centerline to centerline. Local B Streets that have offset intersections
must have a minimum of 250 ft. distance from centerline to centerline. Closely spaced offset
intersections should be avoided on arterial and collector streets. For offset intersections,
pedestrian crossings shall not be located within the minimum distance street length.

2.4 Roundabouts
2.4.1 Roundabouts are a form of circular intersections in which traffic travels counterclockwise
around a central island. Features include yield control of all entering traffic, channelized approaches,
and geometric features to induce desirable vehicle speed. The design of a roundabout is an iterative
process and requires high level discussion between all parties involved. The City recognizes the following
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documents below as resources for modern roundabout design. Criteria provided in this section is
intended to enhance guidance contained within the with the latest edition of the following documents:
Roundabouts: An Informational Guide, 2nd Edition, or the U.S. Roundabout Guide, NCHRP
Report 672
Crossing Solutions at Roundabouts and Channelized Turn Lanes for Pedestrians with Vision
Disabilities, NCHRP Report 672
Texas Manual of Uniform Traffic Control Devices (TMUTCD), TxDOT
2.4.2 Roundabouts may be considered for the intersection of minor arterials, collectors, or local
streets with minor arterials, collectors, or local streets. Roundabouts may also be considered for
intersections along principal arterials that have not yet been widened to six lanes. Roundabouts shall
not be installed at principal arterial or minor arterial intersections without a detailed traffic simulation
and cost-benefit analysis. Roundabouts shall not be installed along a six-lane principal arterial.
2.4.3 Roundabouts on private property that connect to a private street or to a fire lane shall be
designed to the standards in these design requirements.
2.4.4 No building (e.g., home, amenity center, school, business, sports facility, etc.) shall front onto a
roundabout or have a pedestrian entrance facing the roundabout in a way that would encourage
motorists to park, stop, or stand in the roundabout. No building shall be located adjacent to a
roundabout in a way that would have the roundabout serve as its primary fire protection and/or
emergency response staging area.
2.4.5

Geometry
The geometric design of a roundabout requires a balance of many design objectives: safety,
operational performance, and accommodation of a design vehicle. To achieve this,
roundabout geometry shall include the typical features shown in Figure 2-3.
All roundabouts shall be designed to accommodate the design vehicle making all possible
entry and exit movements within the roundabout limits. The design vehicle shall be
accommodated by utilization of both the circulating lanes and truck apron (if provided). At
minimum roundabouts shall be designed to accommodate the City’s firetrucks.
Firetruck Parameters:
•
•
•
•
•
•
•
•

Inside Cramp Angle – 45 Degrees
Axle Track – 85.34”
Wheel Offset – 4.68”
Loaded Tire Width – 17.70”
Chassis Overhang – 78.00”
Additional Bumper Depth – 19.00”
Front Overhang – 146.60”
Wheelbase – 257.00”

The ROW for a roundabout shall extend a minimum of 12 ft. beyond the back of its outer
curb. The ROW for any street entering the roundabout will flare out as the street flares so
that a minimum of 12 ft. is provided beyond the back of curb on each side of the street.
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Inscribed Circle Diameter is the distance across the roundabout defined by the outer curb of
the circulatory lanes. This feature accommodates design vehicle, traffic volume, and speed
control. The following dimensions from Table 2-3 shall be used for inscribed circle diameter.
Table 2-3: Inscribed Circle Diameter

Type of Roundabout

Inscribed Circle Diameter

Single-Lane

115’-150’

Multi-Lane (2 or 3 lanes)

145’-220’

Mini-Roundabout

65’-95’

Approaches
a. Approaches, entry and exit, are defined as areas where the roadway section
becomes atypical in an effort to control vehicle speed. The approach width is
measured from the point where the entrance line intersects the left edge of the
circulating lanes to the right curb line. Entry and exit widths on single lane
roundabouts shall not exceed 20 ft. For multi-lane approaches Refer to the
Current edition or latest version of NCHRP Report 672, Roundabouts: An
Informational Guide.
b. Driveways, alley connections, and on-street parking shall not be permitted
within the limits of a roundabout approach when a splitter island is also present
within those limits.
Circulating Lanes
Circulating width should be at least as wide as the maximum entry width. Lane widths shall
remain consistent throughout the roundabout. Excess lane width shall be avoided. Parking shall
be prohibited within limits of the circulating lanes.
Circulating lanes shall include a single vertical high point and low point within the vertical curve.
Circulating lanes shall maintain 1.0% cross-slope and drain to exterior curb. The cross-slope can
vary where there is a transition into or out of the circulating lanes. Cross slope transitions must
be designed consistent with the guidelines in AASHTO’s A Policy on Geometric Design of
Highways and Streets.
Truck Apron/Central Island
a. A truck apron shall be provided to allow for an additional traversable area
around the central island for the larger design vehicle. When sizing the truck
apron, a minimum of a 1-ft. offset distance from the design vehicle path to
interior central island curb shall be provided. The curb height for the mountable
truck apron shall be 2 in. in height. Since the loading on the truck apron is like
that on a normal traffic lane, the pavement design for the truck apron shall
assume loading conditions similar to the circulating lanes.
b. The central island shall be mounded with a minimum height of 3.5 ft. to a
maximum 6 ft. from the outside edge of the outer circulating lane to the center
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of the island. This mound is meant to enhance driver recognition of the
roundabout upon approach. The central island can also be enhanced
aesthetically using landscaping. The interior central island curb shall be 6 in. in
height.
c. Like the circulating lanes, both the truck apron and first 6 ft. of central island
shall maintain a 1.0% slope downward towards outside curbs.
d. Landscaping and/or monuments within the central island are encouraged but
shall be limited so that the minimum sight distances described in the latest
edition of FHWA’s Roundabouts: An Informational Guide are provided at the
roundabout. For vehicles approaching the roundabout, this includes the
approach stopping sight distance to the crosswalk or the yield line, the stopping
sight distance to the crosswalk on the next exit, and the intersection sight
distance to circulating vehicles and vehicles entering at the immediate upstream
entry. For circulating vehicles, this includes the stopping sight distance on the
circulatory roadway.
Splitter Islands
a. Splitter islands shall be provided on all single lane roundabouts. They are meant
to provide refuge for pedestrians and guide the traffic safely into the
roundabout. The total island length shall be a minimum of 50 ft., and the width
of the island must be a minimum of 6 ft. at crosswalk cut-through location.
b. Splitter islands shall be mountable for all single lane roundabouts with curb
heights of 4 in. Multi-lane roundabout islands shall be mountable with curb
heights of 4 in. between the crosswalk and circulating lanes.
c. Refer to Exhibit 6-13 of the current edition or latest version of NCHRP 672,
Roundabouts: An Informational Guide for splitter island geometric design
criteria.
Crosswalks
a. Crosswalks shall be located a minimum of 20 ft. away from the edge of the
outermost circulating lane and shall be perpendicular to the vehicle travel path.
In addition, crosswalks shall meet all applicable pedestrian accommodation
requirements. Refer to Section 2.10.
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Figure 2-3: Typical Roundabout

Performance Checks
a. Performance checks are important in determining if the design meets the intent
of the roundabout objectives. The Engineer shall prepare performance checks
for fastest path and sight distance and visibility when designing a roundabout.
b. Fastest path calculations shall adhere to Chapter 6.7.1 of the current edition or
latest version of NCHRP Report 672, Roundabouts: An Informational Guide.
Values calculated for the vehicle paths, R1, R2, R3, R4, and R5, as shown in
Figure 2-4, shall meet a maximum of 23 mph for a single lane roundabout and a
maximum of 28 mph for a multi-lane roundabout. The relative speed between
vehicle paths shall be minimized such that maximum differential between paths
shall be no more than 10 mph.
c. Sight distance and visibility calculations shall adhere to the latest edition of
NCHRP Report 672, Roundabouts: An Informational Guide. Within a roundabout,
sight distance lines shall be provided at the entry approach (both stopping and
intersection sight distance), along the circulatory lanes, and to the crosswalk at
the exit approach. For additional guidance, refer to Section 2.6 for sight
distance and visibility at an intersection.
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Figure 2-4: Vehicle Path Radii

2.5 Turn Lanes
Requirement – Single turn lanes shall be provided for all intersections and driveways that
connect at a median opening. Turn lanes shall be required:

2.5.1

a. At all driveway or street intersections with a daily entering traffic volume of 500
vehicle trips or 50 vehicle peak hour trips
b. At all driveway or street intersections on the state highway system at the option
of TxDOT
c. Based on other factors such as street classification, travel speeds, sight distance,
truck traffic, crash history, and other site conditions
Left-turn Lanes
Storage Length – Left-turn storage lengths shall be sized to store the number of vehicles
expected to queue in the lane during an average peak period. Left-turn storage length shall
be designed in accordance with TxDOT’s Roadway Design Manual. Additional length may be
required based on traffic volumes or TIA storage requirements.
Width – Single left-turn lanes on arterials and larger classifications shall be 12 ft. in width.
Dual left-turn lanes on arterials shall be a minimum of 10 ft. in width. All other left-turn
lanes shall be a minimum of 10 ft. in width.
Cross Slope – The cross slope of left-turn lanes shall match the cross slope of the adjacent
through lane.
Taper Lengths – Single left-turn lane taper lengths shall be designed in accordance with
TxDOT’s Roadway Design Manual. Left-turn lane tapers shall be designed using either:
a. Symmetrical reverse curves of at least 250 ft. minimum radius; or
b. Asymmetrical reverse curves where the leading reverse curve is twice the radius
of the following reverse curve and the leading reverse curve has a minimum
radius of at least 300 ft.
Median openings may be provided at intersections or at intervals for major developed
areas. Spacing between median openings must be adequate to allow for the introduction of
left-turn lanes and signal detection loops to operate without false calls.
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2.5.2

Right-Turn Lanes
Placement
a. Upstream Right-Turn Lanes – A minimum tangent section of 30 ft. shall be
provided between the preceding driveway or cross-street curb return and the
taper of a right-turn lane.
b. Continuous Right-Turn Lanes – Where several successive driveways require
exclusive right-turn lanes, and the driveway spacing is not adequate to avoid
encroachment of the right-turn lane on another driveway, a continuous rightturn lane shall be used.
Storage Length – Right-turn storage lengths shall be sized to store the number of vehicles
expected to queue in the lane during an average peak period. Right-turn storage length shall
be designed in accordance with TxDOT’s Roadway Design Manual. Additional length may be
required based on traffic volumes or TIA storage requirements.
Width – Right-turn lanes on arterials shall be 12 ft. in width. All other right-turn lanes shall
be a minimum of 10 ft. in width.
Taper Lengths – Single right-turn lane taper lengths shall be designed in accordance with
TxDOT’s Roadway Design Manual. Right-turn lane tapers shall be designed using either:
a. Symmetrical reverse curves of at least 250 ft. minimum radius; or
b. Asymmetrical reverse curves where the leading reverse curve is twice the radius
of the following reverse curve and the leading reverse curve has a minimum
radius of at least 300 ft.

2.5.3

Two-Way Left-turn Lanes

Paved flush medians are also commonly used on urban streets. They are typically used for a marked
median and continuous two-way left-turn lanes. Two-way left-turn lanes are typically used for low
speed, low volume roadways with closely spaced driveways. The minimum standard width for a twoway left-turn lane shall be designed in accordance with TxDOT’s Roadway Design Manual.

2.6 Sight Distance
Motorists should have an unobstructed view of roadways they are traveling and crossing. The minimum
sight distance is related directly to design speed and to the distance traversed during braking,
perception, and reaction times, or the stopping sight distance.
2.6.1 Intersection Sight Distance – Intersection sight distance (ISD) is the sight distance at an
intersection that allows a driver approaching an intersection to observe the action of vehicles on the far
side (right) and near side (left) of the crossing street. The necessary sight visibility line is based on the
type of traffic control at the intersection and design speed of the two roadways. Figure 2-5 shows the
sight visibility line at a standard intersection.
The necessary sight distance applies to all street and alley intersections.
ISD shall be determined in accordance with A Policy on Geometric Design of Highways and
Streets.
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Sight visibility lines shall be shown on construction plans for intersections where the
necessary ISD cannot be provided within the ROW.
Sight visibility easements shall be required on the plat for areas outside the ROW in order to
achieve the necessary ISD.
Traffic control shall not be installed on new streets for the sole purpose of not meeting
necessary sight distance.
Sight visibility for driveways shall be provided in accordance with City Code.
No fence, wall, screen, sign, structure, foliage, hedge, tree, bush, shrub, berm, driveway,
parking, drive aisle, or any other obstruction, either man-made or natural, shall be erected,
planted, or maintained in a position that will obstruct or interfere with a driver’s clear line of
sight within a sight visibility easement.
The City has the right to prune or remove any vegetation within public ROW, including
within the sight visibility easement to abate a safety hazard and/or a nuisance.
Vision at all street intersections shall be clear at elevations between 2 ft. and 7 ft. above the
average gutter elevation within the sight visibility easement and meet the minimum
requirements in A Policy on Geometric Design of Highways and Streets.
In the case where the street contains existing horizontal curvature, the intersection sight
distance must be measured along the horizontal curve.

Figure 2-5: Intersection Sight Distance and Sight Visibility Line

2.6.2

Corner Clips – Corner clips may be required by TxDOT at intersections with state highways.

2.7 Traffic Control
Traffic control devices are signs, markings, signals, and other devices used to regulate, warn, or guide
traffic on a street, pedestrian facility, bikeway, or private road open to public travel. The Texas Manual
on Uniform Traffic Control Devices (TMUTCD) shall be used as the standard for all traffic control devices.
Refer to TxDOT Traffic Standards for design requirements and specifications not specified in this guide.
2.7.1 Signs – The functions of signs are to provide regulations, warnings, and guidance information for
road users. Signs should be used only where justified by engineering judgment or studies as provided in
the TMUTCD or authorized by City Code. Regulatory signs that require approval by city council by City
Code, such as speed zones and parking regulations, shall be authorized prior to installation. Refer to City
of New Braunfels Sign and Pavement Marking Requirements for sign mounting and material
requirements.
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Speed Limits – Speed limits on city streets are set by State statute. The speed limit for a
street is 30 miles per hour and a Speed Limit Sign shall be installed at points of change from
one speed limit to another and at entrances to new subdivisions from major streets. The
speed limit for an alley is 15 miles per hour. Changes in the state-mandated speed limits
shall only be established based on an engineering study and approval by city council.
Street Name – Street Name signs should be installed at all public and private street
intersections. Refer to City of New Braunfels Standard Construction Details for Street Name
sign detail. Custom street names signs, posts, or anchors different from the city standard
shall not be allowed.
Object Markers for Ends of Roadways – Type 4 object markers shall be used to mark the end
of a roadway in other than construction areas. A minimum of two markers shall be used and
spaced to limit public travel beyond the end of roadway. Refer to Standard Construction
Details for Type 4 Object Marker.
2.7.2 Markings – Markings provide guidance and information on the roadway for road users. Markings
include pavement and curb markings, delineators, colored pavements, channelizing devices, and islands.
Refer to City of New Braunfels Sign and Pavement Marking Requirements for pavement marking
material requirements.
Line Pavement Markings – Center, lane, edge, and stop line markings should be installed on
all arterial and minor collector streets and intersections. Markings may also be required on
local streets as recommended by a TIA or based on site and access conditions.
Crosswalk Markings – Crosswalk markings should be limited to locations where there is a
need to provide guidance for pedestrians and alert road users of a designated pedestrian
crossing point.
2.7.3 Signals – Signals include traffic control signals, hybrid beacons, flashing beacons, emergencyvehicle signals, and in-roadway lights.
Traffic Control Signals – The selection and use of traffic control signals should be based on
an engineering study as provided in the TMUTCD. Provisions for a traffic control signal
associated with new development may be required based on a TIA and City Code. Spacing
between traffic control signals are dependent desired vehicle speed, coordinated signal
system operations, and traffic control and safety needs.
Other Signals – The selection and use of other signals should be based on an engineering
study as provided in the TMUTCD.
2.7.4 Temporary Traffic Control – Temporary traffic control (TTC) is required when the normal
function of the street and/or ROW is impacted as part of construction, utility work, maintenance
operations, and the management of traffic incidents. A TTC zone shall be installed to effectively guide all
road users through the area with consideration for road user safety, worker safety, and the efficiency of
street.
TTC Devices – All TTC devices (signs, markings, and signals) shall conform to the TMUTCD
and TxDOT Work Zone Standards. All TTC devices shall be in good condition and removed
when the TTC condition is no longer in place.
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Traffic Control Plan – A traffic control plan (TCP) describes the TTC measures to be used for
facilitating road users through a TTC zone.
1. TCP shall be site and activity specific and may range in scope from being very
detailed to referencing typical applications contained in the TMUTCD and TxDOT
Traffic Control Plan Standards.
2. TCP shall be prepared by a trained and/or certified individual that is knowledgeable
in the fundamentals of TTC and activity to be performed. The training and/or
certification can be achieved through approved organizations such as American
Traffic Safety Services Association (ATSSA) or by a Professional Engineer and noted
in the TCP.
3. TCP shall be included in all construction plans and permit documents.
4. Modifications to TCP may be necessary based on changes in conditions or a
determination of better methods.
5. The implementing agency or contractor is responsible for the TCP and shall provide
a 24-hour contact person with a phone number that may be contacted if the TTC
devices need to be replaced/restored due to damage caused by weather or other
causes. This person shall be able to respond and correct any deficiencies.
Agency Jurisdiction – TCP shall be approved by the responsible roadway agency, such as
TxDOT or county, prior to implementation.
Traffic Advisory – TCP that requires a partial or full road closure or other impacts that may
cause delays to the public shall be coordinated with the city at least 10 business days in
advance of the activity for proper traffic advisory.
2.7.5 School Areas – A school route plan should be prepared with a new school and as part of the
associated TIA to determine the school area traffic control needs including school zones, reduced speed
zones, and designated pedestrian crossings.
School Speed Limit Beacon – A school speed limit beacon shall be required for reduced
speed zones on arterials, major collectors, and multi-lane streets. Refer to City of New
Braunfels Standard Construction Details for the school speed limit beacon assembly
standards.
Crosswalks – Crosswalks should be marked at intersections on established routes in
accordance with the TMUTCD.

2.8 Conduit Systems
2.8.1

Conduit systems shall be installed for future irrigation, traffic signals, and communications.

2.8.2 Traffic signal conduit and ground boxes for future traffic signals shall be installed at all arterialarterial and arterial-major collector intersections. Traffic signal conduit systems shall consist of one – 4in. schedule 40 PVC pipe in accordance with the City of New Braunfels Standard Details prior to
pavement construction.
2.8.3 All divided arterial roadways constructed in the City of New Braunfels shall be built with a
conduit system in the median. The conduit system shall be used for traffic signal communications and
street lighting. The traffic signal communications conduit systems will consist of two each – 3-in.
schedule 40 PVC pipes in accordance with the City of New Braunfels Standard Details.
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2.8.4 Median conduit system locations shall be in accordance with the City of New Braunfels Standard
Details. Conduit systems shall be located away from median centerline in areas planned for trees or
landscaping. All conduit plans shall be reviewed and approved.
2.8.5 Conduit systems for residential street lighting systems are typically designed and installed by the
electric provider and are not described in this manual.
2.8.6

Maximum conduit length between any two ground boxes shall be 500 ft.

2.9 Traffic Calming
2.9.1 Traffic calming is a practice employed to help reduce the speed of travel on a street, which can
improve safety for all users. This section focuses on physical measures available for use in New
Braunfels. Traffic calming may be employed to help encourage vehicular operations at a target speed for
a given street. There are many general considerations that need to be addressed when designing any
traffic calming measure such as:
•

•

•

Grades: Maximum and minimum grades are put into place in order to minimize vehicle
damage, loss of vehicle control, and reduce potential road or property maintenance due to
problems such as poor drainage that could arise from traffic calming measures. An example
of a minimum grade is raised crosswalks or raised intersections having at least a 1% cross
slope for drainage purposes. Maximum grade must be considered when looking at
implementing a vertical deflection on a sloped road.
Long wheelbase and Emergency Vehicles: Knowledge of emergency vehicle routes and
primary street usage must be acquired before implementing certain traffic calming
measures because of the large turning radii of these vehicles and the need to quickly
respond to emergencies. All traffic calming measures will be primarily focused on residential
streets. An option to accommodate large vehicles is using a mountable rolled curb around
the perimeter of the horizontal measure.
Ease of Passage for Other Street Users: Any traffic calming measure which sacrifices the
safety and general use of the street to any user should not be implemented. Compatibility of
street calming measures to other street users can often be accomplished easily.

When operating speeds are higher than target speeds, there are several methods to calm traffic or
reduce speed, most of which revolve around narrowing the street or perceived narrowing of the street.
These often involve more abrupt horizontal or vertical movements on the street than the design speed
for the street. This is not an exhaustive list of traffic calming options. The Engineer should determine the
best solution for each individual location to ensure appropriate context and implementation.
Design of these devices should follow national guidance and meet TMUTCD requirements. The following
resources are available online:
•
•
•

ITE Traffic Calming Measures
NACTO Urban Street Design Guide
FHWA Traffic Calming e-Primer

The following physical traffic calming measures are available for use in New Braunfels, when approved:
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Median Islands – The portion of a divided roadway separating the opposing traffic flows. A
median may be traversable or non-traversable.
a. Illustration

Figure 2-6: Median Island

(Source: Delaware Department of Transportation)
b. Travel Way and Option Width – Median islands should be 2’ – 6’ when raised
according to AASHTO Urban Collector Street Standard. The single lane width
next to the median island should not exceed 12’. Any raised median island
should be 16’-23’ in length at an intersection or mid-block
c. Turning Requirements - Medians eliminate local street straight-through and leftturn traffic across non-local streets.
d. Curb Requirements – 4”-9” vertical curb (1’ offset required with curb of 6” or
more)
e. Parking Considerations – If a mid-block crosswalk is combined with a raised
median island, parking may be permitted if the sight line is an appropriate
distance from the crosswalk. Bicycle lanes can be placed beside curbs where
parking is not permitted.
f. Access Considerations –The length should be controlled by the location of the
median island to allow access to driveways and other streets.
g. Residential Lot Considerations – Medians have the potential to restrict direct
access to residential lots that are in the vicinity of a median.
Pinchpoint/Choker – A pinchpoint is a curb extension that is applied at a mid-block location
between intersections that restricts motorists from operating at high speeds. Additional
width may be necessary to accommodate turns. Pinchpoints are an effective way to shorten
pedestrian crossing distances at mid-block locations.
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a. Illustration

Figure 2-7: Pinchpoint

(Source: National Association of City Transportation Officials (NACTO))
b. Travel Way and Option Width – Normally, center island narrowings are about
one car length: 6’ wide and 20’ long.
c. Turning Requirements – Turning maneuvers are typically not an option in the
presence of pinchpoints. Only through traffic is affected by this traffic calming
measure.
d. Curb Requirements – Pinchpoints can be considered either normal extensions of
the existing curb or channelizing islands as defined in the TMUTCD and parallel
design manuals.
e. Parking Considerations – On streets with parking deficiencies, pinchpoints
sheltering angle parking bays might increase parking supply. Alternatively,
pinchpoints could create a potential loss of on-street parallel parking.
f. Access Considerations – Pinchpoints are easily negotiable by large vehicles (such
as fire trucks).
g. Residential Lot Considerations – Pinchpoints may provide additional area for
landscaping, improving the appearance of a residential neighborhood.
Pinchpoints may reduce the quantity of on-street parking, which could
potentially limit the access of adjacent residential properties.
Bulb-Out – Bulb-outs (neckdowns, intersection narrowings, safe crosses, etc.) are curb
extensions that reduce roadway width curb to curb at either midblock or intersection
locations. Midblock treatments narrow the travel lane but do not provide additional
sidewalk width. These types of intersection treatments reduce vehicle speeds by tightening
curb radii and improve pedestrian safety by shortening the crossing distance.

28 | P a g e

a. Illustration

Figure 2-8: Bulb-Out

(Source: National Association of City Transportation Officials (NACTO))
b. Travel Way and Option Width – Bulb-outs are typically constructed to have a
width of 6’-8’. Bulb-outs should also be offset from the though traffic lane by
1.5.’
c. Turning Requirements - Through and left-turn movements are easily negotiable
by large vehicles. However, right-turning vehicles are slowed down by bulb-outs.
d. Curb Requirements – Bulb-outs are generally constructed by a reconstruction of
existing curbs.
e. Parking Considerations – Bulb-outs create a potential for loss of on-street
parking. However, bulb-outs can also create protected on-street parking bays.
f. Access Considerations – Bulb-outs are typically not appropriate along a primary
access route to a commercial or industrial site if an adequate turning radius
cannot be provided. The number of large turning vehicles and the total traffic
volume on the receiving street are both factors when a corner extension is
considered.
g. Residential Lot Considerations – Bulb-outs provide an opportunity for
landscaping as well as standing space on a sidewalk area. Bulb-outs may also
require removal of some on-street parking adjacent to residential lots.
Lane Shift/Chicane – A lane shift horizontally may be designed with striping or curb
extensions that deflects a vehicle’s path.
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a. Illustration

Figure 2-9: Lane Shift

(Source: Delaware Department of Transportation)
b. Travel Way and Option Width – Usually when approaching a curb extension,
each lane should be 10’ wide or if local policy authorizes, 8’ wide. However, the
departing lane must always be 10’ wide. Mid-block curb extensions require a
minimum width of 9’ for each lane
c. Turning Requirements - Turning maneuvers are typically not an option in the
presence of lane shifts. Only through traffic is affected by this traffic calming
measure.
d. Curb Requirements – Curb extensions are most useful when they continue past
the intersection and in the opposing direction. A 16’ offset is necessary if curb
extensions are used diagonally across from each other at intersection corners.
Curb extensions are 16’ to 23’ in length, except when they act as bus stops. Curb
extensions that are used for bus stops must be able to hold all buses. Mid-block
curb extensions should also contain room for crosswalks and shifts in elevation;
the minimum requirement is 23’ long. Finally, design considerations should be
made for emergency operations, service vehicles and transit vehicles depending
on the community’s needs.
• Parking Considerations – Lane shifts provide the ability to create extra
parking for parking bays.
• Access Considerations – Lane shifts can be appropriate along a primary
access route to a commercial or industrial site.
• Residential Lot Considerations – Lane shifts may require removal of some
on-street parking which may also reduce the accessibility of any adjacent
residential lots.
Traffic Circle – Traffic circles are raised islands, placed in intersections, around which traffic
circulates. They are usually circular in shape and landscaped in their center islands, though
not always. Traffic controls at the approaches vary by location. Circles prevent drivers from
speeding through intersections by impeding the straight-through movement and forcing
drivers to slow down to yield. They are appropriate to use at intersections of local streets
with consideration of necessary right-of-way.
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a. Illustration

Figure 2-10: Traffic Circle

(Source: National Association of City Transportation Officials (NACTO))

F.

b. Travel Way and Option Width – Traffic circles should be large enough to impact
speed, but they must permit trucks and fire engines to make all necessary
turning movements.
c. Turning Requirements – Traffic circle sizing should accommodate appropriate
truck and emergency turning movements.
d. Curb Requirements – Traffic circles have a mountable curb of 2” – 4” high.
e. Parking Considerations – No parking is allowed in a traffic circle or within 40’ of
the intersection
Access Considerations – Pedestrians are not intended to cross the circulating roadway. U-turn
maneuvers are easily accomplished with this traffic calming option.

G.

Residential Lot Considerations – Traffic circles may provide additional area for landscaping,
improving the appearance of a residential neighborhood. Traffic circles can improve the air
quality of residential neighborhoods by eliminated the rapid acceleration and deceleration
characteristic of signalized or sign-controlled intersections. Traffic circles should not affect the
accessibility of nearby driveways.

H.

Roundabout – Roundabouts are a form of circular intersections in which traffic travels
counterclockwise around a central island. Features include yield control of all entering traffic,
channelized approaches, and geometric features to induce desirable vehicle speed.
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a. Illustration

Figure 2-11: Roundabout

(Source: Minnesota Department of Transportation)
b. Travel Way and Option Width – See Section 2.4 for roundabout geometry.
c. Turning Requirements – Roundabout sizing should accommodate appropriate
truck and emergency vehicle turning movements.
d. Curb Requirements – See Section 2.4 for curb requirements.
e. Parking Considerations – See Section 2.4 for parking considerations.
f. Access Considerations – See Section 2.4 for roundabout access considerations
g. Residential Lot Considerations – Roundabouts may provide additional area for
landscaping, improving the appearance of a residential neighborhood.
Roundabouts can improve the air quality of residential neighborhoods by
eliminated the rapid acceleration and deceleration characteristic of signalized or
sign-controlled intersections.
2.9.2

Signing and Markings
All signing and pavement markings used for traffic calming are to follow the TMUTCD.
Best practices are available online in the ITE Traffic Calming Measures and NACTO Urban
Design Guide.

2.10 Pedestrian and Hike & Bike Facilities
2.10.1 General – Pedestrian facilities shall be designed to promote pedestrian safety and efficiency,
minimize conflicts with motorized and non-motorized vehicle traffic, minimize tripping hazards and
protruding objects, and accommodate accessibility needs of all pedestrians. Pedestrian facilities are
important transportation modes that shall be incorporated into transportation projects. All pedestrian
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facilities must conform to current Federal, State, and Local ADA requirements and to the criteria in this
section. Additionally, pedestrian facilities shall be designed and constructed in accordance with City
Code. For the purposes of this section, pedestrian facilities include sidewalks, trails, hike and bike routes,
and barrier free ramps.
2.10.2 Pedestrian and Hike and Bike Facilities Design Guidelines – Facilities shall comply with the latest
edition of the following standards:
Americans with Disabilities Act Accessibility Guidelines (ADAAG), U.S. Access Board
Proposed Accessibility Guidelines for Pedestrian Facilities in Public Right-of-Way (PROWAG),
U.S. Access Board
Architectural Barriers Act Accessibility Guidelines; Outdoor Developed Areas, U.S. Access
Board
Texas Accessibility Standards (TAS), Texas Department of Licensing and Regulation’s (TDLR)
Urban Bikeway Design Guide, National Association of City Transportation Officials (NACTO)
Texas Manual on Uniform Traffic Control Devices (TMUTCD), TxDOT
Bikeway Selection Guide, FHWA
Separated Bike Lane Planning and Design Guide, FHWA
2.10.3 The following denotes maximum grades for pedestrian facilities:
All pedestrian facilities shall have a typical 1.5% cross-slope and maximum 2% cross-slope.
Pedestrian facilities contained in the ROW must not exceed the general grade of the
roadway.
Pedestrian facilities not contained in the ROW or that exceed the general grade of the road,
and exceed 5% running slope, must follow the following ramp provisions.
a. Ramp running slope must not be greater than 8.3%
b. The maximum rise for any ramp run is 2.5 ft.
c. Landings are required at the top and bottom of each ramp run. Landings must
be a minimum of 5 ft. by 5 ft. with maximum 2% cross slope in all directions
d. Handrails are required on ramps with a ramp rise greater than 6 in. Handrails
should be a minimum of 36” height for pedestrians and 42” height for facilities
which accommodate bicycles.
The running slope of the pedestrian access route contained in a street crossing must not
exceed 5%.
Curb ramp slopes shall not exceed 8.33% and the flares adjacent to the curb ramps shall not
exceed a 10% slope.
Drop-off barriers should be provided for steep slopes adjacent to sidewalks if the sidewalk
is elevated relative to the adjacent roadway or next to an open drainage ditch. Depending
upon the height of the embankment, the slope of the adjacent roadside, and the conditions
at the bottom of the slope, barriers or rails are recommended if any of the following
situations occur within 2 ft. of the edge of the sidewalk:
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a. Slopes between 1V:3H and 1V:2H, with a drop of 6 ft. or greater;
b. Slopes of between 1V:3H and 1V:2H, adjacent to a parallel body of water or
other substantial obstacle; slopes of between 1V:2H and 1V:1H, with a drop of 4
ft. or greater; or
c. Slopes of 1V:1H or steeper, with a drop of 1 ft. or greater.
Barrier Free Ramps – Accessible ramps for sidewalk crossings at all street intersection
corners, at all crosswalks, and across any stop control on-residential or multi-family
driveways shall be constructed in accordance with Section 2.10.3.
Poor lighting conditions can lead to an increase in severe and fatal pedestrian crashes.
Provide pedestrian lighting at street crossings and as required by utility provider.
2.10.4 Sidewalk
Definition of a Sidewalk – A sidewalk is defined as the paved area designated for pedestrian
use which is generally located between the curb of the roadway and the adjacent property
line
Requirement
a. All concrete sidewalks shall meet minimum width requirements as specified on
Table 2-1. Where a business, multifamily or other nonresidential building is
setback from the street by ten ft. or less, the sidewalk must extend from the
building to the street.
b. Sidewalks are to be constructed with the paving of streets or building
construction unless deferred by the City.
c. Sidewalks constructed as part of a new development or re-development are
considered public facilities and shall be constructed according to the
requirements outlined in this section.
d. When a lot is developed, pedestrian facilities along frontage of property shall be
required at time of lot development. Sidewalks, ramps, and landing areas shall
be installed along all roadways and common areas prior to final acceptance.
e. Sidewalks shall be constructed for all common, drainage, and utility lots, and
curb ramps shall be constructed at all intersections with new subdivision
streets.
f. Perpendicular and/or directional ramps are required for pedestrians crossing
each street at an intersection, including elbow (or knuckle) intersections.
g. Curb ramps must include a detectable warning surface and shall be constructed
in accordance with the City’s design standards.
h. Careful attention to drainage design should avoid ponding water and collecting
sediment on the lower landings of curb ramps.
i. Curb ramps shall not be used as roadway/sidewalk drains and should not be
used in drainage channels.
j. For existing roadways to be reconstructed, each roadway should be evaluated
for existing or potential pedestrian usage to determine if sidewalks are needed
and/or the possibility of constructing shared-use paths for pedestrians and
bicyclists.
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k. Marked crosswalk locations should be investigated for appropriate inclusion in
the plans. Typically, marked crosswalks are placed at intersections with a “stop”
condition when warranted.
l. An accessible detour must be maintained when construction activities that
affect pedestrian facilities occur.
Geometry
a. Sidewalks shall be constructed in accordance with the City’s design standards.
At no time shall there be any less than a 36-in. clearance between any two
obstructions within a sidewalk, and the area must be passable by a standard
wheelchair.
b. Meandering Sidewalks – Meandering sidewalks shall have a minimum 200-ft.
radius.
Material – Sidewalks shall be concrete in accordance with the City’s design standards.
Sidewalks at Bridges – All street bridges shall have a sidewalk constructed on each side of
the bridge. The sidewalk shall be a minimum of 6 ft. wide with a parapet wall providing a
minimum of 2 ft. behind the curb of the roadway. A standard pedestrian bridge rail
protecting the sidewalk shall be provided on the outside edge of the bridge
Sidewalks Under Bridges – When new bridges are built as a part of the construction or
reconstruction of a divided arterial, and a pedestrian crossing for a hike and bike trail is
needed, a sidewalk shall be built as a part of the embankment design underneath the bridge
structure for the width of the trail required plus 2 ft. The bridge structure should provide a
minimum clearance of 10 ft. above the sidewalk for pedestrian access.
Sidewalks at Culverts and Retaining Walls – All culvert crossings shall have a sidewalk
constructed across and on each side of the culvert. The sidewalk shall have a standard
pedestrian handrail.
2.10.5 Mid-Block Crossing
Mid-block crossings should be installed where pedestrian traffic is anticipated and encouraged, and
there is a significant pedestrian desire line. Designers should study both existing and projected
pedestrian volumes in assessing warrants for midblock crossings to account for demand. Mid-block
crossings must be designed in accordance with all portions of Section 2.10. No mid-block crosswalks will
be allowed unless supported by a traffic engineering study and approved.
Locations – Mid-block crossings shall not be placed within 200’ of a stop- or signal-controlled
intersection. Mid-block crossings should be installed in locations with good vehicular,
pedestrian, and bicyclist visibility, on relatively flats grades. Considerations for good visibility
include adequate street lighting, removal of on-street parking near crossings, and curb
extensions that place the waiting or crossing pedestrian in the drivers’ field-of-view.
Designers shall ensure adequate stopping sight distance. The intersection shall be designed
at a 90-degree angle to the roadway.
Pavement Markings and Signage – Advance signing and crosswalk markings shall be
designed in accordance with the TMUTCD. Yield lines should be set back between 20 and 50
ft. to provide multiple cars the opportunity to see pedestrians at the crossing. Yield Here to
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Pedestrians signs shall be placed at the yield lines on both sides of the road. Crosswalk
pavement markings shall consist of solid white lines that are 24 in. in width, 10 ft. in length,
and placed longitudinally with the road.
Reducing Crossing Widths – Median refuge islands are typically raised islands located along
the center of a roadway. Median islands shall provide a pedestrian refuge width of 6 ft.
minimum that reduces pedestrian crossings to one direction of traffic at a time. Curb
extensions at mid-block crossings narrow a street by extending the sidewalk or widening the
landscaping strip. Curb extensions improve pedestrian safety by shortening the street
crossing distance for pedestrians. Pedestrians crossing at curb extensions gives better
visibility to motorists since they are closer to the edge of the travel lane.
2.10.6 Bike Facilities – Accommodating bicycles is an important consideration for projects under
development. The City has an approved Hike and Bike Trail Plan that was adopted as part of the Major
Thoroughfare Plan. The latest edition of the AASHTO Guide for the Development of Bicycle Facilities and
NACTO Urban Bikeway Design Guide provide information on the development of bike facilities to
enhance and encourage safe bicycle travel and guidance to help accommodate bicycle traffic. All bike
facilities shall follow current edition of the TMUTCD for pavement marking and signage.
Types of Hike and Bike Trails include the following:
Shared Lane or Bike Boulevard – used by both bicyclists and motorized vehicle traffic and
have pavement markings which indicate they are shared.
1. Shall only be used in locations with vehicle volumes 3,000 ADT or lower and speeds
30 mph or less
2. Shared lane width shall be 14 ft. maximum, 13 ft. minimum, measured from the lane
stripe to the edge of the gutter pan
3. If the shared lane width is greater than 14 ft., a 5-ft. bike lane should be provided
instead.
Bike Lane – designated by a lane stripe, pavement markings, and signage. Striped bicycle
lanes promote areas reserved for bicyclists.
1. Bike lanes shall only be used in locations with vehicle volumes 7,000 ADT or lower
and speeds 35 mph or less. For higher speed locations, a buffered bike lane is
recommended.
2. Bike lane width shall be 5’ minimum, measured from the lane stripe to edge of the
pavement or curb. If the curb includes a gutter, the bike lane width shall be 4 ft.
minimum measured from the lane stripe to the edge of gutter.
3. Bike lane width of 6’ to 7’ is desirable adjacent to parallel parking to allow the
bicyclist to avoid riding in the door zone.
4. Drainage grates located in the bike lane should be designed to prevent bicycle tires
from catching in the grate pattern
Buffered Bike Lane – separated from the adjacent motor vehicle lane or parking lane by a
striped buffer area that may include chevrons, diagonal lines, or wide pavement marking
stripes.
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1. Buffer bike lanes shall only be used in locations with vehicle volumes 7,000 ADT or
lower.
2. Bike lane width, exclusive of the buffer, shall be 5’ minimum, measured from the
lane stripe to edge of the pavement or curb. If the curb includes a gutter, the bike
lane width shall be 4 ft. minimum measured from the lane stripe to the edge of
gutter.
3. Buffer width shall be a minimum of 2’ for speeds of 45 mph or less, and 3’ for 50
mph or greater. If buffer is 3’ wide, diagonal hatching shall be marked. If buffer is
wider than 3’, chevron hatching shall be marked.
4. Buffers can be striped between travel lanes and bike lanes, between bike lanes and
parking lanes, or both
5. Flexible delineator posts may be used with buffered bike lanes.
Separated (Protected) Bike Lane – physically separated from the adjacent motor vehicle
traffic by vertical elements in the street buffer. Vertical elements separating the bike lane
from the travel lane may include continuous raised medians, concrete curbing, concrete
barriers, parked vehicles, or planters. Separated bike lanes may also be raised to sidewalk
level.
1. Separated bike lane width shall be 6’ minimum.
2. A minimum shy space of 2 ft. on both sides should be provided to parking,
intermittent (e.g. signs, streetlights, utility poles), and continuous (E.g. walls,
railings, fences, barriers) vertical objects.
3. Separated bike lane shall have a minimum design speed of 15 mph.
4. If designed at the sidewalk level, the use of different pavement types, integral
concrete coloring, markings, and/or buffers may be necessary to keep bicyclists and
pedestrians separated.
Shared Use Path – facility physically separated from motorized vehicular traffic, either by a
landscaped buffer or a barrier, and may have an independent alignment. Shared Use Paths
must accommodate pedestrian facilities and must be designed in accordance with Section
2.10.3.
1. Trail - type of shared use path following that is designed with an independent
alignment
2. Sidepath - type of shared use path that is designed to follow adjacent to the
roadway corridor
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Accommodations for Hike and Bike facilities shall follow the selection guidance in the FHWA’s Bikeway
Selection Guide. The recommended bicycle facilities based on vehicle volume and roadway design speed
are shown in Figure 2-12.

Figure 2-12: Recommended Hike and Bike Facility Type

2.10.7 Shared Use Path – Trails
Width – Trails are designed for two-way travel. The minimum width of a trail shall be 12'. In
constrained scenarios, a reduced width may be used as approved with the following
parameters:
10’ – Bicycle Traffic is expected to be low and pedestrian usage is only
occasional.
• 8’ – A physical constraint, such as an environmental feature, bridge abutment,
or utility structure requires a narrowed path for a short distance (<300 ft.) or a
short spur connecting to a main trail.
Surface Material – The standard trail surface material is reinforced Portland cement
concrete. Alternatively, an asphalt or compacted gravel surface may be permitted as
approved.
•

Clear Space – The minimum horizontal clear space width is 2 ft. to allow clearance from
lateral obstructions such as bushes, signage, large rocks, above-ground utilities, bridge piers,
abutments, and poles. The clear space shall have a recoverable cross slope of no steeper
than 1V:6H on both sides of the trail.
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Design Speed – Design speed for trails shall be 18 mph, except in designated parks, where
the design speed shall be 10 mph. The design speed can fluctuate depending on the context
of the trail, the user types expected, the trail terrain, and other trail characteristics. Trails
can be designed for lower speeds in constrained scenarios, as approved by the City.
Vertical Clearance – Vertical clearance to obstructions shall be 10 ft. or as required by the
City.
Grade – Trails must follow grade requirements in accordance with Section 2.10.3. For trails
there are circumstances in which full compliance with the grade requirements may not be
practical due to physical or regulatory constraints. Physical constraints would include
existing terrain or infrastructure, ROW availability, notable natural features, or any similar
existing physical constraint. The following grades shall be provided when physical or
regulatory constraints exist.
Table 2-4: Maximum Running Slope and Segment Length When Physical or Regulatory Constraints Exist

Running Slope of Trail Segment
Steeper Than
But Not Steeper Than
1:20 (5%)
1:12 (8.33%)
1:12 (8.33%)
1:10 (10%)
1:10 (10%)
1:8 (12%)

Maximum Length of Segment
200 feet
30 feet
10 feet

Signage and Striping – Appropriate signage and markings shall follow the TMUTCD. Standard
regulatory signage shall be retroreflective and follow Part 9 of the TMUTCD standards. Refer
to the TMUTCD for allowable trail signage dimensions. Signs shall be placed in accordance
with the guidance in Part 9 of the TMUTCD.
Lighting – Lighting options should be evaluated on all cases, and trails shall be lit unless
there are sensitive environmental considerations or as approved by the City. Additional
lighting shall be provided for the following locations along a trail:
•
•
•
•
•

Near connections to transit stops, schools, universities, shopping, or
employment areas
Under vehicular bridges, underpasses, tunnels, and urban trail bridges
Locations with limited visibility and sight distance
Trail intersections with streets or other trails
Trailheads

2.10.8 Shared Use Path – Sidepaths
Sidepaths are a specific type of hike and bike trail that are designed to follow roadway corridors rather
than have an independent alignment. They are particularly useful when roadway width is limited and
providing an on-street bike facility is not possible. Sidepaths are designed for two-way travel, and, in
addition to bicyclists, users may include inline skaters, skateboarders, scooter users, and pedestrians.
Width – The minimum width of a sidepath shall be 10 ft. for Collectors and 12 ft. for
Arterials and Parkways.
A reduced width of 8-ft. may be used for short distances in constrained areas with any of
the following conditions:
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Bicycle traffic is expected to be low during peak days.
Pedestrian use of the facility is not expected to be more than occasional.
Horizontal and vertical alignments provide frequent, well-designed passing
and resting opportunities.
• The path will not be regularly subjected to maintenance vehicle loading
conditions that would cause pavement edge damage.
• Constraints, such as bridge abutments, utility structures, and environmental
constraints, physically limit a wider sidepath.
Offset – The desired distance between a sidepath and adjacent roadway edge (uncurbed) is
10 ft., 6 ft. minimum. The desired distance between a sidepath and face-of-curb is 6 ft., 2 ft.
minimum. When 5 ft. cannot be provided on higher speed facilities (>45 mph), consideration
should be given to installing a barrier.
•
•
•

Clear Space – The minimum horizontal clear space width is 2 ft. to allow clearance from
lateral obstructions such as bushes, signage, large rocks, above-ground utilities, bridge piers,
abutments, and poles. The clear space shall have a recoverable cross slope of no steeper
than 1V:6H on both sides of the sidepath.
Signage and Striping – Appropriate signage and markings per the TMUTCD should be
included at each driveway and street intersection to alert motorists of bicycle travel.
Driveway volumes should be assessed on a case-by-case basis to design for minimizing
conflicts between bicycle facility users and motor vehicles. Consider using color and other
design details to send messages to motorist entering the driveways that they must be alert
to users from both directions.
Lighting – Sidepaths shall be lit unless as approved by the City.
Intersections – At signalized intersections and supported by a TIA, consider prohibiting right
turns on red at sidepath crossings to reduce conflicts between drivers and bicyclists and
consider providing a leading pedestrian interval at crossings to accommodate higher levels
of path use.
Termination – Each end of a sidepath should directly connect to an on-street bike facility,
another trail or path, or to a bicycle-compatible local street. Where no interconnecting
bikeway exists, advanced signage should be installed informing roadway users that the path
ends and bikes may use full lane. Additional signage can be provided that directs bicyclists to
interim facilities along alternate routes.
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2.10.9 Mailbox Location
Any mailbox placed in a public street right-of-way shall conform to U.S. Postal Service installation
guidelines. In no instance shall the pedestrian clearance be less than 3 ft., as shown in the following:

Figure 2-13: Mailbox Location

2.11 Street Lighting
2.11.1 General
This section includes street lighting and conduit system requirements for illumination on all
roadway classifications. Continuous lighting is required on arterials. On collectors and
residential local roadways, streetlights are installed at all intersections, at the end of a culde-sac, and throughout the subdivision as required by NBU in accordance with standards
published by NBU in accordance with City Code.
Refer to the applicable utility provider’s standards and requirements for lighting systems to
be owned and operated by utility companies.
The Developer shall pay for the procurement and installation of the poles and fixtures, with
prior approval. Developer shall coordinate streetlight installation and any civil work with the
applicable utility provider. The utility provider shall inspect and approve all streetlight pole
foundations, conduit, and grounding prior to concrete being poured. The utility provider
shall install and energize poles.
Spacing Measurement – Streetlight spacing shall be measured along the ROW from center
of pole to center of pole.
2.11.2 Lighting Plan – A lighting plan shall be required for all new street lighting or street lighting
modifications. The lighting plan shall be reviewed and approved prior to receiving a construction permit.
The lighting plan shall be prepared, signed, and sealed by a licensed Professional Engineer in the State of
Texas trained and qualified to provide lighting planning, engineering, and preparation of similar
analyses. At a minimum, the submittal shall include the following:

41 | P a g e

Plans indicating the location of the lighting, and the type of illuminating devices, fixtures,
lamps, supports, reflectors, and other devices;
Description of the illuminating devices, fixtures, lamps, supports, reflectors, and other
devices and the description may include, but is not limited to, catalog cuts by manufacturers
and drawings (including sections where required) and height of the luminaires; and,
Existing and proposed utilities shall be shown on plans identifying any possible location
conflicts with proposed lighting.
2.11.3 Ground Boxes – Ground boxes shall be per the utility provider’s requirements.
2.11.4 Foundation – Street lighting foundations shall be designed in accordance with the utility
provider’s requirements. Designer shall ensure that the bolt pattern of the foundation will
accommodate the light poles selected.

2.12 Utilities
Utilities can affect roadway design, as well as construction sequencing and scheduling. If the proposed
utilities are located in the roadway and the contractor plans to open-cut trenches to install them, they
shall be installed prior to the start of the construction of the pavement section. Utilities are to be spaced
5’ from fiber optic cables. Backfilling of these trenches shall follow the City’s trench backfill
requirements. Otherwise, they will need to be bored under the pavement section. In new developments
and/or subdivisions, the preference is to design utilities so they are located outside the roadway
pavement section in the right-of-way and/or a utility easement unless they need to cross the roadway.
Communication between the City, utility owners, designer, and construction contractor provide the
opportunity for appropriate decisions and direction when developing roadway plans. Utility assignments
within right-of-way shall be designed and approved in accordance with utility owners’ requirements and
submitted to the City for approval prior to installation.

2.13 Railroad Crossings
Early identification of rail crossings and coordination with railroad owners may be required during plan
development. Railroad agreements that include details for crossing replacements, roadway typical
section, and cost assignment should be executed as early as possible in plan development. In some
cases, these agreements can take nine months or more to execute. Early communication between the
City, railroad owners, and designers can reduce delay in beginning construction for roadways crossing
rail facilities.
Railroad quiet zones are established throughout the city at designated public highway-rail grade
crossings per Title 49 of the Code of Federal Regulations. Supplementary safety measures, including
"Gates with Medians or Channelization Devices" were installed for public highway-rail grade crossings in
the established quiet zones in the city and should be referenced with all development permits within
100 ft. of the gate arm of a crossing. No permit shall be issued that will alter the supplementary safety
measures or risk removal of an established quiet zone crossing. New access shall not be granted within
100 ft. of an existing or future railroad gate arm in order to maintain and plan for future quiet zones.

42 | P a g e

2.14 Existing Street Modifications
All subdivisions shall have access to an adequate perimeter or approach street. An adequate perimeter
or approach street is one that has a minimum pavement width of at least 24 ft. and a pavement
structure that meets the City’s minimum pavement design requirements of this manual. When the
existing pavement width is less than 24 ft. and/or does not meet pavement design requirements within
this manual, the Developer shall be responsible for reconstructing and/or widening the existing
pavement.
The limits of the reconstruction and/or widening shall be based on a TIA submitted by the Developer.
The TIA shall include construction traffic and the ultimate traffic volumes of the development. If the City
determines that the Developer needs to reconstruct or widen existing roadways outside of the area
being developed, the City shall inform the Developer of these limits.
The City shall determine Overall Condition Index (OCI) score of each existing roadway. If the estimated
OCI score is less than 50, the Developer shall be required to reconstruct the existing roadway section to
the minimum required pavement width as approved. The Developer will prepare and submit a
geotechnical report from a licensed geotechnical engineer that is in accordance with this manual.
If the estimated OCI score is equal to or greater than 50, the Developer shall be required to prepare a
geotechnical report from a licensed geotechnical engineer which evaluates the existing roadway to
determine if there are any areas of pavement distress in the existing pavement section. The
geotechnical report shall provide a recommended pavement repair section, if applicable, and a
recommended pavement widening section to be approved by the City. The Developer shall be required
to make pavement repairs, widen the existing roadway, and resurface the entire pavement width.
The pavement transitions at the beginning and ending of the proposed widening shall follow the lengths
shown in Table 2-5. The Developer shall remove a minimum of 2 ft. (2’) of the existing pavement from
the pavement edge for construction of the widened pavement section. If the existing roadway to be
widened has a parabolic cross slope (or varied cross slopes) or the cross slope is nonexistent, the
developer shall ensure the new cross slope of the widened section meets a minimum of 2% but does not
exceed a maximum of 4% cross slope. If widening an existing pavement section to one side creates two
different cross slopes, the maximum algebraic difference between these two cross slopes is 1%. If this
difference is greater than 1%, additional level-up or reconstruction of the existing roadway section will
need to ensue to minimize this difference.
Table 2-5: Minimum Transition Lengths

Posted
Speed
(S)
30
35
40
45
50
55
60

Formula
L = W (S²)
60

L=WxS

Minimum Transition Lengths ( L )
W = 2’
30’
41’
53’
90’
100’
110’
120’

W = 3’
45’
61’
80’
135’
150’
165’
180’

W = 4’
60’
82’
107’
180’
200’
220’
240’

W = 5’
75’
102’
133’
225’
250’
275’
300’

W = 6’
90’
123’
160’
270’
300’
330’
360’

W = 7’
105’
143’
187’
315’
350’
385’
420’

W = 8’
120’
163’
213’
360’
400
440’
480’

W = 9’
135’
184’
240’
405’
450’
495’
540’

W = 10’
150’
204’
267’
450’
500’
550’
600’
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2.15 Alley Design
2.15.1 Alleys are minor roadways used primarily for vehicular service access to the back or sides of
properties otherwise abutting on a street. The requirements for alleys are provided in the City Code.
Minimum right-of-way and pavement widths for alleys are shown in Table 2-6. The minimum curb radius
for alleys intersecting streets is 15 ft. to allow for solid waste and emergency vehicle access. Parking
shall be prohibited on one or both sides of an alley to allow for 12 ft. of access.
Table 2-6: Alley Design Standards

Alley Location

Minimum Right-of-way

Minimum Pavement
Width

Business and Industrial Areas

20’

20’

Residential Areas

20’

12’

Residential Areas with Rear Entry Garages 25’

22’

3. ACCESS MANAGEMENT
Access management is the systematic control of the number, location, design, and construction of
intersections, driveways, medians, and median openings. Access management extends the life of
streets, preserves roadway efficiency, and enhances traffic safety. The goals of access management are
accomplished by applying the following principles:
•
•
•
•
•
•
•
•

Access based on street classification;
Limit direct access to major roadways;
Preserve the functional area of intersections;
Limit the number of conflict points;
Separate traffic conflicts;
Remove turning vehicles from through traffic lanes;
Use non-traversable medians to manage left-turn movements; and,
Provide a supporting street and internal circulation system.

This section supplements the access standards and requirements in City Code. The standards are
intended to provide access to land development while preserving traffic operations and safety. Property
owners are encouraged to meet with city staff to discuss specific requirements and local site conditions
associated with obtaining access to a site.

3.1 Administration
3.1.1

Permits
A permit is required to construct, add, alter, enlarge, repair, relocate, or demolish access on
a public street abutting private property in the city in accordance with City Code.
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TxDOT is the permitting authority for access to state highways in the city and ETJ. A TxDOT
permit with co-authorization by the city is required for access to a state highway in the city
in accordance with TxDOT requirements.
A permit may be required for access to a public street in the ETJ in accordance with county
requirements.
A TIA may be required with permit application to justify access and evaluate traffic
operations and safety.
Access to public and private school facilities requires coordination with city staff prior to
permit application. The location of a school facility has an impact to the street system that
requires analysis of access and traffic circulation.
3.1.2

Construction
Access shall be constructed to the Standard Construction Details.
Drainage shall not be altered or impeded with access improvements. When drainage
structures are required, the size and other design requirements shall be approved by the
city.
The city has the right to inspect all access improvements to ensure that it is proceeding in
accordance with provisions in City Code and this manual.

3.2 Driveways
3.2.1. General
Adequate sight distance shall be provided for a vehicle making a left or right turn exiting the
driveway in accordance Section 2.6.
All driveways shall comply with ADA and TAS requirements regardless of presence of
adjacent sidewalks.
Where a driveway is constructed and sidewalks exist, sufficient sidewalk shall be removed
and constructed to new driveway approach.
The angle of the driveway from the public street shall be 90 degrees.
Drainage inlets shall be located a minimum of 5 ft. from curb returns.
Fixed objects, including gates, posts, and private signs, will not be allowed in the driveway
within the ROW.
3.2.2

Width
Driveway width is measured at the property line and at the end of the interior curb returns.
The maximum width of a one or two-family residential driveway is 30 ft., while the minimum
width is 12 ft. If the driveway is shared with the adjacent lot, the maximum width is 40 ft.
The maximum width of a commercial, industrial, and multifamily driveway is 40 ft., while the
minimum width is 20 ft.
All driveways require curb returns in accordance with the Standard Construction Details.
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Increased driveway width and/or curb returns may be considered to accommodate large
vehicle types or directional medians in the driveway.
3.2.3

Location
Driveways shall be located based on existing driveways, existing and future streets, spacing
requirements, and access needs.
Driveways, other than those allowed by City Code for Local A and R Streets, shall not be
permitted where backing maneuvers in a public street is required.
Driveways in a right turn lane transition or storage area shall not be permitted.
No cut through a left-turn lane transition or storage area median shall be permitted for leftturn movements to a driveway.
Driveways and curb returns shall not interfere or be closer than 5 ft. from municipal facilities
such as street illumination, signal poles, fire hydrants, utility poles, drainage structures, and
other public improvements.
Driveways shall not be located within 20 ft. of a crosswalk.
Driveways shall not be located within 100 ft. of a railroad grade crossing gate arm or stop
sign or alter or be within supplemental safety measures established with a quiet zone.

3.2.4

Spacing
Driveway spacing is based on street classification, median, and opposite and adjacent
driveways and street access.
Spacing is measured from the closest driveway pavement edge to the nearest driveway or
street pavement edge or crosswalk.
Driveways for Local A and R Streets shall be limited to two for each lot and spaced a
minimum of 20 ft. apart and 20 ft. from a Local Street.
Driveways shall be a minimum of 100 ft. from a Collector and 150 ft. from an Arterial and
Parkway.
Driveways on streets without a median shall align or be spaced as shown in Table 3-1.
Additional spacing may be required with a TIA based on turning movements under existing
or future conditions.
Table 3-1: Driveway Spacing Standards on Streets Without Median

Street Classification

Adjacent

Opposite

Local B

50’

100’

Collector

100’

150’

Arterial

200’

300’

Driveways on Collector and Arterial Streets with a median shall align at an existing full
median opening or be spaced a minimum of 150 ft. from the median opening and limited to
right-in/out access.
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If justified by a TIA, full or partial median openings for driveways may be considered and
spaced according to local site, street, and intersection conditions.
3.2.5 Cross and Shared Access – Cross access is achieved when property owners agree to allow
adjacent properties to cross their property to access a driveway. Shared access is achieved when
adjacent property owners agree to share a single driveway that access both adjacent properties. Cross
and shared access minimize the number of driveways, conflict points, and improves traffic flow between
properties and on the street. Cross and shared access may be required by City Code and are
encouraged.
3.2.6 Throat Length – Driveway throat length is important for safe and efficient traffic operations on
site and the adjacent street. The throat length needs to be of sufficient length so that vehicles may
enter, exit, and circulate on site without interference of traffic on the street.
Driveway throat length is measured from the pavement edge of the street to the first
conflict point in the driveway.
The minimum throat length is shown in Table 3-2. Additional throat length may be required
with a TIA based on site circulation.
Table 3-2: Minimum Driveway Throat Length

Street Classification

Throat Length

Local B

25’

Minor Collector

25’

Major Collector

50’

Arterial

50’

Parkway

75’

3.2.7. Grades - The change in grade between the driveway apron slope and street pavement cross
slope is important to ensure a smooth turning maneuver. An abrupt change may cause unexpected
slowing in the street travel and vehicles damaging the street surface.
Driveway grades shall not exceed 12 percent for residential driveways and 8 percent for
other driveways.
The changes in driveway grades with a vertical curve shall not exceed 10 percent for
residential driveways and 8 percent for all other driveways.
The length of vertical curves shall be designed in accordance with TxDOT’s Roadway Design
Manual.

3.3 Medians
3.3.1

General
A median is the portion of the street separating opposing or directional travel lanes.
Medians are desirable for streets with four or more lanes and should be provided for Major
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Collectors, Arterials, and Parkways. Standard medians are raised but can also be depressed
or flush adjacent to the travel way depending on site location and design.
Raised medians may be used for pedestrian safety, intersection corner islands, and traffic
calming. Raised medians shall be paved with concrete rip rap.
Depressed medians may be used for stormwater management including volume
management, water quality improvement, and peak flow reduction.
Flush medians may be used in limited locations where contrasting texture or color is in place
or flexibility to allow for increased left-turn storage is necessary. Flush medians can be
traversed and do not prevent the median from being crossed. Flush medians shall be to
pavement requirements specified in Section 4.
Medians may be used to keep existing trees or other topographic features that meet
appropriate clear zone requirements.
If new trees are placed in the median, they shall be located a minimum of 6 ft. from the face
of curb and maintain sight distance specified in Section 2.6.
Where medians are intended to include stormwater management and landscaping,
consideration shall be provided for the impact of ponding, irrigation, and other factors that
may impact the street pavement structure. Vertical moisture barriers may be required.
Header curb may be placed to create a moisture barrier and should be a minimum 18” tall
or extend at least 2” below the proposed roadway base layer.
Sight distance shall be provided for all medians as specified in Section 2.6.
No improvement or obstruction shall be in a median other than those allowed by City Code.
3.3.3

Openings
Median openings are classified as full and directional. A full median opening allows for all
turning movements from the street and adjacent street or driveway access connection, as
well as all crossing movements. Directional median openings accommodate specific
movements, such as left-turn entry only, left-turn exit only, U-turn only, or a combination of
movements.
All median openings on State highways are subject to review and approval by TxDOT and
shall be designed in accordance with the TxDOT Roadway Design Manual at a minimum.
Full median openings should be provided at all signalized intersections and generally at all
unsignalized intersections of arterial and collector streets.
Full median openings for local streets and driveway access requires justification through a
TIA, at the sole expense of the requestor, addressing the following:
a. Demonstrate all reasonable access and traffic need for median opening.
b. Directional median opening should be investigated as first option.
c. Propose median will not cause a degradation in level of service or safety at
adjacent and opposing street intersections and driveways.
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d. Location and design must meet spacing and turn lane requirements and
acceptable design standards for expected traffic speeds, volumes, and adjacent
intersection traffic control.
e. Demonstrate adequate emergency vehicle access.
Median openings shall be constructed to pavement requirements specified in Section 4.
Median openings shall have a maximum longitudinal grade break (algebraic difference) of
4%.
Median openings shall be a minimum of 20 ft. wider than the width of the
driveway/street/access point throat width which they are serving. Regardless of driveway
width, the minimum length of a full median opening shall be 60 ft. and shall accommodate
all the turning maneuvers of the design vehicle for which the driveway is designed. The
minimum length of a full median opening shall be of sufficient length so that concurrent
turning maneuvers from exclusive left-turn lanes serving the driveways on each side of the
roadway do not conflict with each other. The maximum length of a full median opening shall
be limited so that the median opening serves only a single driveway on each side of the
roadway. Turning movements of the design vehicle shall be shown at plan submittal.
The median nose for a median shall be constructed in accordance with the latest editions of
the City of New Braunfels Construction Standards and accommodate the turning
movements of the design vehicle.

4. PAVEMENT AND SUBGRADE DESIGN REQUIREMENTS
4.1 General
All new City Streets, alleys, and rehabilitation of existing streets shall be constructed in
accordance with the latest editions of the City of New Braunfels Construction Standards and
Specifications.
The following specifies standard requirements for the pavement, subgrade, and subsurface
design for roadways and alleys within the City of New Braunfels. These standards are not
intended to replace the professional judgment of the Geotechnical Engineer for any specific
project. The standards may need to be expanded or modified on a case by case basis as
determined necessary and appropriate by the Geotechnical Engineer, and as approved by
the City.
Service life has been defined as the anticipated number of years that a pavement will be
functionally and structurally acceptable with only routine maintenance. Flexible pavements
shall be designed for a 20-year service life. Rigid pavements shall be designed for a 30-year
service life.
Table 4-1 lists the City’s standard flexible pavement and subgrade thicknesses and
dimensions based on representative soil types around the City. These standards meet or
exceed the 20-year service life in accordance with the Pavement Design Input Values per
Table 4-4 & Table 4-5.
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Table 4-1: Flexible Pavement and Subgrade Design Standards

Street
Classification
Principal Arterial

Minor Arterial

Major Collector

Minor Collector
Residential
Collector
Local Streets

Swell Potential
(PI)
High (≥41)
Moderate (21-40)
Low (≤20)
High (≥41)
Moderate (21-40)
Low (≤20)
High (≥41)
Moderate (21-40)
Low (≤20)
High (≥41)
Moderate (21-40)
Low (≤20)
High (≥41)
Moderate (21-40)
Low (≤20)
High (≥41)
Moderate (21-40)
Low (≤20)

HMAC
(in.)
6
6
6
6
6
6
4
4
4
4
4
4
3
3
3
3
3
3

Standard Section(1)
Flex Base
Treated
(in.)
Subgrade (in.)
22
21
20
18
17
16
15
14
14
11
8
10
10
7
7
8
6
6

8
8
N/A
8
8
N/A
8
8
N/A
8
8
N/A
8
8
N/A
8
8
N/A

All pavement sections shall include 8 in. of moisture conditioned subgrade.
Moisture conditioned subgrade not required if competent rock encountered within 8
in. depth and when observed to be absent of pumping/heaving during proof-rolling.
(1)

Table 4-2 lists the City’s standard rigid pavement and subgrade thicknesses and dimensions
based on representative soil types around the City. These standards meet or exceed the 30year service life in accordance with the Pavement Design Input Values per Table 4-6.
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Table 4-2: Rigid Pavement and Subgrade Design Standards

Standard Section(1)
Reinforcing
Spacing
Street
Swell Potential
Treated
Concrete
Steel
Bars
Size
between
Classification
(PI)
Subgrade
(in.)
Designation
bars
(in.)
(In.)
(in.)
High (≥41)
8.0
8
3 (0.375)
14
Principal Arterial
Moderate (21-40)
8.0
8
3 (0.375)
14
Low (≤20)
8.0
N/A
3 (0.375)
14
High (≥41)
7.5
8
3 (0.375)
15
Minor Arterial
Moderate (21-40)
7.5
8
3 (0.375)
15
Low (≤20)
7.5
N/A
3 (0.375)
15
High (≥41)
6.5
8
3 (0.375)
17
Major Collector
Moderate (21-40)
6.5
8
3 (0.375)
17
Low (≤20)
6.5
N/A
3 (0.375)
17
High (≥41)
6.5
8
3 (0.375)
17
Minor Collector
Moderate (21-40)
6.5
8
3 (0.375)
17
Low (≤20)
6.5
N/A
3 (0.375)
17
High (≥41)
5.5
8
3 (0.375)
20
Residential
Moderate (21-40)
5.5
N/A
3 (0.375)
20
Collector
Low (≤20)
5.5
N/A
3 (0.375)
20
High (≥41)
5.0
8
3 (0.375)
22
Local Streets
Moderate (21-40)
5.0
N/A
3 (0.375)
22
Low (≤20)
5.0
N/A
3 (0.375)
22
(1)
All pavement sections shall include 8 in. of moisture conditioned subgrade. Moisture
conditioned subgrade not required if competent rock encountered within 8 in. depth and when
observed to be absent of pumping/heaving during proof-rolling.

4.2 Geotechnical Investigation and Report
All roadways and alleys (CIP and Development) shall have a geotechnical investigation and
subgrade design performed meeting the following requirements. If the soil and subgrade
parameters are found to meet minimum inputs of Table 4-5 and Table 4-6, then the City’s
standard subgrade and pavement sections can be specified per Tables 4-1 and 4-2. If not, a
custom pavement design to achieve a 20 or 30-year design life will be required for flexible
and rigid pavements, respectively. If the soil parameters and standard subgrade exceed the
parameters specified in this section, a pavement design may be performed to reduce the
pavement section as detailed in Section 4.6 of this manual.
The Design Engineer shall perform a TIA to determine current and future traffic data for the
specific area of a given project. Rather than peak hourly volumes, it is necessary to have full
spectrum 24-hour traffic volumes and percent trucks reported. If no TIA has been
performed, the Geotechnical Engineer shall use the traffic data as shown in Table 4-5 or
Table 4-6. Adequate consideration must be given to heavy loads such as transit or school
busses, fire trucks, solid waste trucks, and construction traffic. A review should be made of
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existing and/or planned bus routes, fire stations in the vicinity, schedule of solid waste
and/or recycling trucks, etc. It is critical to increase traffic projections to account for the
addition of construction traffic during the development of the design traffic for the
roadway, either as added daily trucks, increased percentage of trucks or added ESALs.
Results of the geotechnical investigations, engineering analyses, and recommendations
shall be presented in a Geotechnical Report for Roadways (“Report”). The Report and any
subsequent re-evaluations and/or supplemental reports shall be signed and sealed by a
Licensed Professional Engineer in the State of Texas, trained and qualified to provide
geotechnical engineering analysis and pavement, subgrade, and subsurface design
recommendations.
The Report shall address all items listed in the Geotechnical Report for Roadways Checklist
(“Checklist”). The Checklist shall be filled out completely and submitted with the Report. Any
“N/A” response on the Checklist shall include a written explanation and adequate
justification as deemed necessary. Additionally, the Summary of Pavement Design Form
shall be filled out completely and submitted with the Report.
The City’s review of the Report will be conducted as a means to verify if the pavement,
subgrade, and subsurface design has been performed in general conformance to the City’s
requirements and shall not be considered a detailed technical review of the design for
adequacy, accuracy, or completeness. The Geotechnical Engineer performing the pavement,
subgrade, and subsurface design shall remain responsible for the technical adequacy,
accuracy, and completeness of the design and shall not be relieved of any responsibility for
such as a result of the City’s review.
The information and recommendations contained in the Report and any subsequent reevaluation and/or supplement reports must be accepted in writing prior to Release of
Construction.
The geotechnical investigation and pavement design shall follow the procedures as shown in
Table 4-3, as warranted, developed by TxDOT. Refer to the TxDOT website for a full list of
applicable test procedures related to geotechnical investigation and testing of materials
related to pavement design.
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Table 4-3: Geotechnical Test Procedures

Test Method
Tex-100-E
Tex-103-E
Tex-104-E
Tex-105-E
Tex-106-E
Tex-107-E
Tex-110-E
Tex-112-E
Tex-117-E
Tex-121-E
Tex-124-E
Tex-125-E
Tex-128-E
Tex-145-E
Tex-146-E
ASTM D1883
ASTM D2166/D2166M-16 or
AASHTO T208
ASTM D4546
ASTM D4602–93
ASTM D4602–93
ASTM D6951/D6951M – 09
AASHTO T 222-78
ASTM D4429-09
AASHTO T 307-99

Geotechnical Test Procedures
Description
Surveying and Sampling Soils for Highways
Determining Moisture Content in Soil Materials
Determining Liquid Limits of Soils
Determining Plastic Limit of Soils
Calculating the Plasticity Index of Soils
Determining the Bar Linear Shrinkage of Soils
Determining Particle Size Analysis of Soils
Admixing Lime to Reduce Plasticity Index of Soils
Triaxial Compression for Disturbed Soils and Base
Materials
Soil-Lime Testing
Determining Potential Vertical Rise
TxDOT K-value
Determining Soil pH
Determining Sulfate Content in Soils – Colorimetric
Method
Conductivity Test for Field Detection of Sulfates in Soil
California Bearing Ratio (CBR)
Unconfined Compressive Strength
Standard Test Methods for 1-D Swell or Collapse of Soils
Falling Weight Deflectometer (FWD)
Heavy Weight Deflectometer (HWD)
Dynamic Cone Penetrometer
Plate Load Test for K-Value
Plate Load Test for CBR
Resilient Modulus

4.3 Existing Surface/Subsurface Investigation
Field investigation shall include the following:
a. Borings shall be drilled on center of proposed roadway, or within proposed
roadway widening, at 500-ft. spacing (or less) or as needed to determine the
subgrade variation between known geologies. Borings shall alternate between
each roadway direction to a depth of at least 15 ft. below finished subgrade or
until competent rock is encountered, whichever is shallower. Where existing
roadways exist, borings shall be taken within the limits of the existing roadway.
A minimum of 2 borings should be performed on each project regardless of
alignment length. All borings should be performed within the limits of proposed
pavement, unless otherwise approved by the City.
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b. Continuous sampling shall be conducted in upper 10 ft. and every 5 ft.,
thereafter, including split-spoon sampling of granular soils and thin wall tube
sampling of cohesive soils. Coring intact rock shall not be required for pavement
design unless the City specifies, or the Geotechnical Engineer believes coring is
warranted.
c. Bulk samples of each soil type encountered shall be taken for Laboratory
Investigation.
d. Geotechnical investigation must address heavily treed areas, where such trees
are to be planted or removed as tree roots can significantly alter moisture
conditions of the soil underlying the pavements when roots encroach the right
of way and result in expansive, soil-related movements. The removal of nearby
trees can also affect the moisture state of the underlying soils. Additional
borings may be required in these areas.
Laboratory investigation shall include the following:
a. Selected samples representative of each soil type are required to be tested to
determine grain size characteristics, Atterberg limits, in-situ moisture, and
potential vertical rise (PVR). Other engineering properties shall be determined,
as deemed appropriate by the Geotechnical Engineer or as requested by the
City.
b. Each subgrade soil type obtained from the field shall be tested to determine the
soil resilient modulus by California Bearing Ratio (CBR) or other subgrade
strength testing methods listed below.
c. Soils with a Liquid Limit (LL) greater than 40 and plasticity index (PI) greater than
20 shall be considered expansive for purposes of this manual and shall require
subgrade treatment. Each soil type requiring subgrade treatment shall be tested
for total soluble sulfate content and organic content. A pH-lime series test shall
be conducted on those soils with soluble sulfate content less than 7,000 ppm
and an organic content less than 1% to determine the percent of lime by weight
to stabilize the subgrade soils. Soils containing soluble sulfates of greater than
7,000 ppm should not be lime stabilized, cement stabilized, or stabilized with
any other pozzolan due to the risk of sulfate-induced heave and should consider
alternate subgrade treatment methods in accordance with TxDOT’s Guidelines
for Treatment of Sulfate-Rich Soils and Bases in Pavement Structures.
d. The estimated Potential Vertical Rise (PVR) for roadways shall be determined
using TxDOT test procedure Tex-124-E, Potential Vertical Rise of Natural
Subgrade Soils, and the results shall be included in the Report. An appropriate
surcharge load (if any), active zone, and moisture conditions should be
considered in estimating the PVR values. Boring depths shall be sufficient to
determine the active zone for the expansive soil. Other methods of determining
swell may be utilized if detailed in the pavement design report and if approved.
A soil resilient modulus (Mr) shall be determined by geotechnical engineering analysis, or
back-calculated from deflection data, or estimated based upon other soil strength or
characteristic properties and correlated to the resilient modulus. Variations such as, in-situ
moisture content, changing geological formations and strata, and sample depth relative to
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the final design grade, will impact the results of field or laboratory testing and should be
taken into consideration during the determination of subgrade support for design. If
correlations are used to determine the soil resilient modulus from other soil strength
parameters (e.g. California Bearing Ratio, shear strength, etc.), the correlation shall be
disclosed with appropriate backup information provided in the geotechnical report. The
following is a list of common procedures used for developing design moduli. However, it is
the responsibility of the Geotechnical Engineer to select the appropriate method(s) for
determining the design modulus:
a. Field Testing
• Non-Destructive Testing (NDT):
o Falling Weight Deflectometer (FWD): ASTM D4602–93 (2015);
o Heavy Weight Deflectometer (HWD): ASTM D4602–93 (2015);
• Dynamic Cone Penetrometer: ASTM D6951/D6951M – 09 (2015);
• Plate Load Test for K-Value: AASHTO T 222-78; and
• Plate Load Test for CBR: ASTM D4429-09;
b. Direct Laboratory Testing
• Resilient Modulus AASHTO T 307-99;
c. Indirect Laboratory Testing
• California Bearing Ratio (CBR): ASTM D1883-16 or AASHTO T193;
• TxDOT K-value: Tex-125-E;
• Texas Triaxial Classification: Tex-117-E; and
• Unconfined Compressive Strength: ASTM D2166/D2166M-16 or AASHTO
T208.
A Subgrade Verification Letter is required to be provided by the Geotechnical Engineer
following rough cuts. This letter shall state if the subgrades encountered during construction
are consistent with the subgrades anticipated in the geotechnical report.
A geotechnical re-evaluation will be required if the following situations occur or as deemed
necessary:
a. If more than two months occur between the end of initial grading and beginning
of liming operations or otherwise approved;
b. When conditions have changed significantly between initial grading and liming
operations;
c. Subgrade Verification Letter states material encountered during construction
varies from the surrounding bore results (i.e. soft pockets of sand or clay);
d. If public infrastructure is being placed on undocumented fill; and/or
e. When Contractor and/or Owner have not properly maintained moisture content
during each phase of construction.
If required, the re-evaluation shall include additional field and laboratory testing to either
confirm recommendations are still acceptable or to determine how to rectify the nonconforming condition prior to construction of the pavement section.
If street trees are proposed within 10-ft. of the limits of the treated subgrade, a
moisture/root-barrier extending to an appropriate depth based on the site specific
geological conditions is required and the Geotechnical Engineer shall recommend the depth
of the barrier.
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If existing trees are removed within the limits of the treated subgrade, the Geotechnical
Engineer shall address mitigation of this condition in the Report.

4.4 Subsurface Design
Provide modifications to subsurface layers to limit the effective Plasticity Index (PIeff) to the
following criteria:
•
•

Arterial and Major Collector
Minor Collector/Commercial Street/Residential Street

Pleff ≤ 30
Pleff ≤ 40

This method calculates the Effective PI as a weighted average of the PI of the different soil
strata within the upper 15 ft. of the subgrade, based on PI tests according to TxDOT Tex106-E. Weight Factors of 3, 2, and 1 are typically used for the top 5 ft., the middle 5 ft., and
the bottom 5 ft., respectively. PIeff is determined by the following equation:
PIeff = Σ (Fi x Di x PIi) / Σ (Fi x Di)
Fi = Weight Factor;
Di = Depth of Soil Stratum within Particular Weight Factor Region; and
PIi = Plasticity Index of Soil Stratum within Particular Weight Factor Region.
Provide modifications to subgrade layers per this manual to limit the Potential Vertical Rise
(PVR), considering a 15-ft. depth below the proposed pavement surface elevation, to the
following performance criteria:
•
•

Arterial and Major Collector
Minor Collector/Commercial Street/Residential Street

PVR ≤ 2.0
PVR ≤ 3.0

A PVR calculation spreadsheet can be downloaded from the TxDOT website. When using the
spreadsheet, the pavement design thicknesses resulting from FPS21 shall be included as the
top layer with an assumption of no swell (i.e., inputs for liquid limit, moisture content,
percent passing the No. 40, and PI are all set to zero).

4.5 Subgrade Design
Subgrade improvement is required whenever the geotechnical investigation indicates the presence of
in-situ soils with effective plasticity index (PIeff) and/or potential vertical rise (PVR) values exceeding
those specified in Section 4.4, and shall be designed to reduce these parameters to acceptable values.
The Geotechnical Engineer is responsible for identifying when subgrade improvement is required, and
which improvement alternatives should be considered. The Geotechnical Report shall include these
recommendations to improve the subgrade, if necessary.
Lime Treatment – The Geotechnical Engineer shall determine the target lime content in
accordance with TxDOT’s test procedure Tex-121-E. The application rate of lime shall be
determined based on laboratory testing and shall be the lowest percentage of lime that
provides a pH of 12.4 or greater using TxDOT’s test procedure Tex-121-E; and provides a
targeted PI of 20 or less, or percentage of lime that provides the lowest PI per test
procedure Tex-106-E. Lime series testing prior to application is required. Any change in field
material will require additional lime series tests. The Geotechnical Engineer shall determine
the treatment depth and application rate. “Structural credit” for lime treated layers may be
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granted for layer thicknesses of at least 8 in. or more. Unconfined compression using
TxDOT’s test procedure Tex-121-E, Part 1 is required and must provide at least 50 psi for
structural credit. In no case shall the lime be less than 20 pounds per square yard for 8 in. of
lime treated subgrade.
Cement Treatment – Cement treated subgrade is discouraged when admixing highly
expansive clay soil and must be approved if it is used for stabilization. If used, consideration
could be made to using it in combination with lime. This section should not discourage or
limit the use of cement to treat granular, low plasticity soils, subbases, and/or recycled
pulverized mixtures of asphalt and flexible base.
Remove and Replace – Remove and replace subgrade improvement method consists of
removal of weak or highly expansive subgrade materials and replacement with engineered
fill. Remove and replace can be effective to remove weak subgrade materials and/or to
reduce PVR and effective PI to acceptable values. In highly-expansive geologic formations
that extend to great depth, the required removal/replacement depth to meet PI and PVR
criteria can exceed several ft., in which case removal/replacement to the desired depth may
not be economically feasible, but any amount of removal and select fill replacement yields
better long-term performance than none at all. Replacement fill should consist of
engineered fill meeting recommendations of the Geotechnical Engineer. In general,
engineered fill should meet 4 ≤ PI ≤ 20 and LL<40 to reduce potential for volume change.
Moisture Treatment – Moisture treatment of high PI soils can be used to mitigate
shrink/swell potential. The concept is to compact the high PI fat clay materials at 3 to 6%
above optimum moisture content, based on the Standard Proctor moisture density
relationship. Compacting and establishing the soil moisture content slightly above the
optimum moisture level reduces the soil affinity for additional moisture. Deep treatment
can be accomplished by injection, but the results are less controlled, more variable, and
must be proven prior to use. Swelling soils are “pre-swelled” to reduce the potential for
further expansion after paving. A vertical and/or horizontal moisture barrier of some type is
required to protect/retard the soil material from the natural wetting and drying cycle.
The depth of moisture treatment is determined as a function of modeling the soils as “wet”
in the Tex-124-E PVR spreadsheet. Establishing and maintaining moisture control in the
critical zone of moisture fluctuation is critical. It is highly recommended to employ a QA/QC
protocol to verify that moisture conditioning has resulted in a significant reduction of postinjected heave. This may require sampling and performance of swell testing during
construction.
If moisture conditioning is implemented, lime stabilization of at least the upper 8 in. is
required. Furthermore, the use of geogrid should be highly considered in combination to
mitigate longitudinal cracking that can potentially occur along the edges if the moisture
content of the underlying soils does not remain uniform over time.
Geogrid – Geogrid design can be considered to assist with mitigating environmental
cracking. Stabilization with geogrid base reinforcement designed for “structural credit” will
be considered based on the geotechnical engineering report. The Geotechnical Engineer
shall provide sufficient documentation that justifies the magnitude of structural credit that
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can be taken depending on the type of geogrid utilized. Otherwise, no structural credit will
be allowed. The City has final approval of accepting a reasonable amount of structural
credit.

4.6 Flexible Pavement Design
The FPS21 software program, (or the latest TxDOT FPS version) shall be used for the design
of flexible pavement. FPS21 is a mechanistic-empirical design procedure that provides for
multiple pavement design strategies. Refer to the Flexible Pavement Design System FPS21:
User’s Manual and the TxDOT Pavement Design Guide for documentation concerning this
software and methodology for developing pavement strategies.
The Standard Pavement Sections listed in Table 4-1 are based on the Pavement Design Input
Values contained in Table 4-4. It is the Geotechnical Engineer’s responsibility to ensure
those input values are applicable based on actual conditions. If the Standard Pavement
Section in Table 4-1 is not valid or if the Geotechnical Engineer elects to deviate from the
standards, then all requirements of this section shall be met. All pavement shall be in
accordance with City’s Technical Specification, Standard Details, and General Notes unless
otherwise approved.
If an alternate pavement section less than the City standard is considered, a pavement
design will be required and must be designed using the Pavement Design Input Values
contained in Table 4-4 with a higher subgrade modulus (based on actual conditions).
a. The section shall be based on a Geotechnical Engineer’s recommendation and
must be based on a 20-year design life.
b. All flexible pavement layer thicknesses shall be rounded up to the nearest inch,
with the exception of surface asphalt course which should be rounded to the
nearest ½-in.
A printout of the FPS21 design inputs and outputs must be included in the Report. A
mechanistic and a triaxial check must be performed and the results must be printed and
attached to the Report.
The Geotechnical Engineer may design full depth hot mix asphalt sections for projects
including widenings, turn lanes, and fast track operations. Full depth HMAC sections must
be designed in accordance with all requirements of this section and using the Pavement
Design Input Values contained in Table 4-5.
Table 4-4: Typical Pavement Design Input Values – All Classifications

Design Input
Pavement Design Life
Time To First Overlay
Time Between Overlays
Subgrade Modulus
High PI (≥41)
Subgrade Modulus
Moderate PI (21-40)
Subgrade Modulus
Low PI (≤20)

20 years
20 years
10 years
4 ksi
9 ksi
18 ksi
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Table 4-5: Pavement Design Input Values for Flexible Pavements

Design Input
Initial ADT (vehicles)
Final ADT (vehicles)
Growth Rate
% Trucks
# of Lanes
Directional Distribution
Lane Distribution
Initial Serviceability Index
Terminal Serviceability Index
Confidence (%)
Design Lane ESAL

Principal
Arterial

Minor
Arterial

18,250
40,000
4.0%
9%
6
0.5
0.7
4.2
2.5
95%
6,000,000

11,500
25,000
4.0%
9%
4
0.5
0.8
4.2
2.5
95%
4,000,000

Street Classification
Major
Minor
Residential
Collector
Collector
Collector
7,550
15,000
3.5%
7%
4
0.5
0.8
4.2
2.5
95%
1,500,000

5,000
10,000
3.5%
7%
2
0.5
1
4.2
2.5
95%
1,000,000

Local Streets

1,650
3,000
3.0%
6%
2
0.5
1
4.2
2
90%
500,000

550
1,000
3.0%
6%
2
0.5
1
4.2
2
80%
250,000

4.7 Rigid Pavement Design
The StreetPave 12 software program, (or the latest ACPA Version) shall be used for the
design of Rigid pavements. StreetPave is for Jointed Plain Concrete Pavement (JPCP) design.
The software is available for download and free trial via www.acpa.org/streetpave.
The Standard Pavement Sections listed in Table 4-2 are based on the Pavement Design Input
Values contained in Table 4-6. It is the Geotechnical Engineer’s responsibility to ensure
those input values are applicable based on actual conditions. If the Standard Pavement
Section in Table 4-2 is not valid or if the Geotechnical Engineer elects to deviate from the
standards, then all requirements of this section shall be met. All pavement shall be in
accordance with City’s Technical Specification, Standard Details, and General Notes unless
otherwise approved.
If an alternate pavement section less than the City standard is considered, a pavement
design will be required and must be designed using the Pavement Design Input Values
contained in Table 4-6 with a higher subgrade modulus (based on actual conditions).
The section shall be based on a Geotechnical Engineer’s recommendation and must be
based on a 30-year design life.
All rigid pavement thicknesses shall be rounded up to the nearest ½-in.
A printout of the StreetPave 12 design inputs and outputs must be included in the Report.
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Table 4-6: Pavement Design Input Values for Rigid Pavements

Street Classification
Principal
Arterial

Minor
Arterial

Major
Collector

Minor
Collector

Residential
Collector

Local
Streets

13,000
Minor
Arterial
4.00%

10,500

6,500

1,850

750

Collector

Collector

Residential

Residential

Growth Rate

16,500
Principal
Arterial
4.00%

3.50%

3.50%

3.00%

3.00%

% Trucks

9%

9%

7%

7%

6%

6%

# of Lanes
Modulus of Subgrade Reaction
(k)
Concrete Modulus of Rupture @
28 days, Mr (psi)

6

4

4

2

2

2

300

300

300

300

300

300

600

600

600

600

600

600

Concrete Modulus of Elasticity @
28 days, EC (psi)

4,000,000

4,000,000

4,000,000

4,000,000

4,000,000

4,000,000

Load Transfer Coefficient, J

YES

YES

YES

YES

YES

YES

Directional Distribution

0.5

0.5

0.5

0.5

0.5

0.5

Lane Distribution

0.7

0.8

0.8

1

1

1

Initial Serviceability Index

4.2

4.2

4.2

4.2

4.2

4.2

Terminal Serviceability Index

2.5

2.5

2.5

2.5

2

2

Confidence (%)

95%

95%

95%

95%

90%

75%

Design Lane ESAL

11,000,000

7,000,000

2,500,000

2,000,000

500,000

250,000

Design Input
ADT
Traffic Spectrum
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5. STRUCTURAL DESIGN REQUIREMENTS
5.1 Purpose and Scope
5.1.1

Responsibility
The Engineer shall bear the sole responsibility for meeting the engineering standard of care
for all aspects of the design and providing a design that is required by the site-specific
conditions and intended use of the facilities.
The structural design must be signed and sealed by an engineer competent in structural
engineering licensed in the State of Texas. The engineer is responsible for all engineering
and recognizes that specific site circumstances or conditions may require improvements
that exceed minimum standards contained in the City’s Street Design Guide. The engineer
is responsible for evaluating and applying appropriate standards and specifications.
The engineer shall rely on the geotechnical investigation recommendations as minimum
design criteria. If in the engineer’s judgment, the structural design needs to be based upon
more conservative geotechnical design criteria, the engineer shall provide the more
conservative design.

5.1.2 Structures – For the purpose of this section of the Street Design Guide, structures shall include
the following items, but not be limited to: bridges, foundations, retaining walls, screening walls,
headwalls and wingwalls, culverts, slopes and embankments, creek and channel structures, aerial
crossings, and other civil structures
5.1.3

Permitting – Refer to City Code for Wall permitting requirements.

5.1.4 Inspections – Inspections of structures shall be performed in accordance with Sections 5.12 and
5.13. Inspection for structures not performed directly by the City shall be performed by a third-party and
include a certification letter signed and sealed by a Professional Engineer licensed in the State of Texas
stating that the structure was constructed in general compliance with the City-approved plans and
specifications. Any structure outside the public right-of-way and any structure constructed with non-City
funds whether inside the public right-of-way or not, shall require third party inspection.
5.1.5 TxDOT Standard Sheets – If TxDOT standard sheets pertaining to structures are utilized, the
engineer shall ensure the loading, geometry, and allowable soil pressures are applicable to the standard
design selected. The engineer shall ensure that interruptions to the structure (e.g., wall stem or footing
reinforcement altered by openings, utilities, geometric changes, or curved sections of the wall, etc.) do
not compromise the design and performance of the structure. Consideration shall be given to the sitespecific geotechnical requirements and whether a TxDOT standard design is applicable. No TxDOT
standard sheets shall be modified unless the engineer designs, draws, signs, and seals the modified
standard. If TxDOT standard sheets are not applicable, a custom structural design shall be provided.
5.1.6 Aesthetics – Aesthetic treatments shall not interfere with the functionality of the structure and
must be approved.
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5.1.7

Structural Plan Requirements
Construction drawings and technical specifications shall be prepared and submitted to the
applicable City departments in accordance with the Construction Standards and
Specifications Manual, and the Plan Review Development Checklist and Plan Submittal
Process.
If applicable, wall quantities and limits of payment shall be submitted in accordance with
the City’s technical specifications.
Calculations pertinent to the design of all structures shall be submitted to the City along
with the construction drawings and will be filed for record purposes by the City. The
Engineer remains responsible for the design of the structure(s).

5.2 Code Requirements
5.2.1 At a minimum, all structures shall be designed using the current standards as adopted by the
City and shall meet all applicable local, state, and federal standards. For other standards not adopted by
the City, the latest version of that standard shall be utilized.
5.2.2 The design and construction of roadway bridges and bridge-class culverts shall be provided in
accordance with the requirements of the current edition of the Standard Specifications for Highway
Bridges as published by the American Association of State and Highway Transportation Officials
(AASHTO) and supplemented using TxDOT standards and guidelines as applicable.
5.2.3 Specifications for bridge construction shall be in accordance with TxDOT’s current edition of
Standard Specifications for Construction and Maintenance of Highways, Streets, and Bridges.
5.2.4 All bridge railing shall be in accordance with TxDOT’s current edition of the Bridge Railing
Manual and shall meet the specifications outlined in the Manual for Assessing Safety Hardware (MASH).
All railing shall be appropriately rated railing based on site and design conditions. Guardrail, end
treatments, or other features associated with bridge construction shall be in accordance with AASHTO’s
Policy on Geometric Design of Highways and Streets, AASHTO’s Roadside Design Guide, and current
TxDOT standards. All bridge railing shall meet applicable sight distance requirements.
5.2.5 For all bridges and bridge class culverts adjacent to or in conjunction with roadways, sight
triangle exhibits shall be submitted to the City for review and approval.
5.2.6 For any structure, the City or the Engineer may require the quality of materials and construction
to be higher than the minimum requirements as stated in the codes based on structure usage or site
conditions.

5.3 Excavation Support
5.3.1 Trench excavation protection shall be used for the installation of linear drainage or utility
facilities that result in trenches deeper than 5 ft. Such trench protection includes vertical or sloped cuts,
benches, shields, support systems, or other systems providing the necessary protection in accordance
with Occupational Safety Heath Administration (OSHA) Standards and Interpretations, 29 CFR 1926,
Subpart P, Excavations.
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5.3.2 Temporary special shoring shall be used for installations of walls, footings, and other structures
that require excavations deeper than 5 ft. Temporary special shoring shall be designed and constructed
to hold the surrounding earth, water, or both out of the work area. Options may include, but not be
limited to, vertical or sloped cuts, benches, shields, support systems, or other systems to provide the
necessary protection in accordance with the approved design. Unless a complete design for temporary
special shoring systems are included in the plans, the contractor is responsible for the design of the
temporary special shoring system. The Contractor must submit to the City, for informational purposes
only, the design calculations and details sealed by a Professional Engineer licensed in the State of Texas
before constructing the shoring. The design of the shoring must provide protection in accordance with
Occupational Safety Heath Administration (OSHA) Standards and Interpretations, 29 CFR 1926, Subpart
P, Excavations.

5.4 Geotechnical Performance Specifications
5.4.1 Field investigation, geotechnical testing, and geotechnical engineering shall be performed in
accordance with the standard of care taking into account local experience and conditions. The
geotechnical recommendations shall establish the minimum design criteria upon which the Engineer can
rely.
5.4.2

A permit must be obtained prior to performing any boring within the City’s ROW.

5.4.3 The complexity of geological conditions and the type, length, and width of the structure shall
determine the number and locations of test holes required. The following should be considered by the
engineer in coordination with the geotechnical engineer: depth of test hole, location of proposed grade
relative to existing grade, channel relocations and/or channel widening, scour, foundation loads, and
foundation types.
5.4.4

Test holes shall be located in an accessible area. Identify test hole locations on the plans.

5.4.5 Provide a complete soil and bedrock classification and log record for each test hole, including all
pertinent information to complete the standard log. Location and surface elevation shall be shown on
the boring logs.
5.4.6 Perform the appropriate field and laboratory tests necessary to determine the soil properties for
geotechnical design criteria. The geotechnical engineer shall consider both the short-term and long-term
conditions.
5.4.7 Ground water elevations shall be included as part of the data acquisition. Site conditions may
require the installation of piezometers to establish a true groundwater surface elevation and a method
of monitoring water surface fluctuations.
5.4.8 Minimum boring requirements are specified below. Based on the Geotechnical Engineer's
experience and engineering judgment, if competent rock is encountered, the minimum boring depths
specified below may be reduced with approval.
Slopes and Embankments including Bridge Approaches – Obtain soil borings for cuts greater
than 10 ft. or embankments taller than 10 ft. The exploration shall include the following:
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Bridges

a. The soil under future embankments – Advance borings to a depth at least equal
to the embankment height or 20 ft, whichever is greater, unless a greater depth
is recommended by the Geotechnical Engineer.
b. Soil in proposed cuts – Advance borings to a depth of at least 15 ft. below the
bottom of the proposed cut, unless a greater depth is recommended by the
Geotechnical Engineer.

a. In general, drill test holes shall penetrate a minimum of 15 ft. into proposed
bearing strata. Where depth of bearing strata becomes impractical, the City may
determine minimum bore depth.
b. Test holes shall be drilled near each abutment and bent location of the
proposed structure plus a sufficient number of intermediate holes to determine
depth and location of all significant soil and rock strata.
c. A site inspection by the driller or logger shall be performed to evaluate site
accessibility and special equipment needs.
d. Grade Separations – If the borings indicate soft surface soils (fewer than 10
blows per ft.), additional borings and testing shall be required for the design of
the bridge approach embankments.
Retaining Walls – Walls greater than 3 ft. in height must meet all requirements of this
section and be designed by a Professional Engineer licensed in the State of Texas. Obtain soil
borings for walls greater than 3 ft. in height.
a. Obtain a minimum of two soil borings within limits of wall footprint. For walls
longer than 200 ft., borings shall be obtained at a maximum spacing of 200 ft.
unless site conditions or the Engineer requires alternate spacing. A greater
spacing may be allowed only if recommended in writing by the Geotechnical
Engineer.
b. Fill Walls – For spread footing walls and Mechanically Stabilized Earth (MSE)
walls, the depth of the boring shall be at least equal to the wall height
depending on the wall type. The minimum boring depth is 10 ft. below the
bottom of the proposed wall unless rock is encountered. Extend borings at least
5 ft. into rock for fill walls unless additional depth is recommended by the
Geotechnical Engineer.
c. Cut Walls – For drilled shaft walls, tied-back walls, and soil and rock nail walls,
the depth of the boring shall be based on the proposed ground line. Cantilever
drilled shaft walls require the depth of boring to extend to the anticipated depth
of the shaft below the cut, which is typically between one and two times the
wall height unless additional depth is recommended by the Geotechnical
Engineer. Borings for soil nails, tiebacks, and rock nailed walls shall be advanced
through the material that is to be nailed. The minimum boring depth is 15 ft.
below the bottom of the proposed wall. Borings for proposed cut walls may
need to penetrate bearing strata significant distances depending on the depth
of the cut and wall height.
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d. Additional testing and modeling shall be provided for taller walls, walls on
slopes, or walls on soft founding strata as necessary or as recommended by the
Geotechnical Engineer to completely evaluate wall stability.

5.5 Bridge Design
5.5.1 The Engineer shall be responsible for selecting the appropriate bridge foundation. The Engineer
shall consider the following factors in that selection:
Design load – The magnitude of the design load and existing geotechnical conditions dictate
the required size of the foundation.
Geotechnical engineering recommendations – The strength and depth of subsurface
formations determine the type of foundation chosen. In general, drilled shafts are well
suited to areas with competent soil and rock, and are the preferred foundation type subject
to concurrence from the Geotechnical Engineer. Alternative foundation types require
approval in writing.
Corrosive conditions – Salts, chlorides, and sulfates are detrimental to foundations. Where
these conditions exist, the Engineer shall take preventative measures. Use sulfate-resistant
concrete as applicable.
5.5.2 Disregard surface soil in the design of drilled shaft foundations. The disregarded depth is the
amount of surface soil that is not included in the design of the foundation due to potential erosion from
scour, future excavation, seasonal moisture variation (shrinkage and swelling), lateral migration of
waterways, disturbed material or fill, and recommendations of the geotechnical investigation.
5.5.3 Drilled shaft capacity relies upon penetrating a specific stratum a specified depth. The plans
shall provide a note instructing the contractor and field personnel of the penetration requirement. The
plans shall identify the specific type of material to be penetrated and the minimum penetration depth.
The plan may allow for the drilled shaft to be shortened if the founding stratum is encountered at a
shallower depth, and it requires the shaft to be lengthened if the founding stratum is not encountered
at the expected elevation.
5.5.4 When the founding stratum is present at or near the surface, the Engineer shall consider the
load-carrying capacity along with the stability of the superstructure on the foundation. For these
conditions, a minimum drilled shaft length shall be specified on the plans and the drilled shaft will not be
allowed to be shortened from plan length, but it may be lengthened if the founding stratum is not
encountered at the expected elevation.
For evaluating scour, TxDOT guidelines in Evaluating Scour at Bridges (HEC-18) shall be used.
Bridge foundation scour analysis is required. However, abutments shall be protected against
potential scour through use of flexible revetment, where possible or hard armoring.
Design bridge foundations to withstand the scour depths for either the fully developed 100year flood or smaller flood if it will cause scour depths deeper than the fully developed 100year flood as described in the City of New Braunfels Drainage and Erosion Control Design
Manual.
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Check the bridge foundations against the scour depth associated with the 500-year flood as
described in the City of New Braunfels Drainage and Erosion Control Design Manual. This
flood event is considered an extreme event and the factor of safety on the bridge
foundations shall be greater than or equal to 1.
5.5.5 Railing – In addition to the requirements in Sections 5.1.6 and 5.2, the following bridge railing
criteria shall be met:
The face of railing shall be a minimum of 2 ft. beyond edge of outside travel lane. Where no
sidewalk is present, shoulders shall be flush with the roadway slab.
Separation rails shall be provided on all principal and minor arterial bridges. Separation rails
shall not be required on collectors or local streets, or on culverts where the sidewalk is not
located adjacent to the back of curb.
Rail Finish –Refer to Section 5.1.6 for aesthetic requirements.
Refer to Section 2.10 for distance requirement between the face of railing to outside travel
lane to accommodate pedestrian use.
5.5.6 Pedestrian bridges shall be designed in accordance with Section 5.5 and the current edition of
the LRFD Guide Specifications for the Design of Pedestrian Bridges and the AASHTO Guide for the
Development of Bicycle and Pedestrian Facilities and shall meet the following additional criteria:
Refer to Section 2.10 for pedestrian facility design requirements.
Loading – Design loads shall be in accordance with the applicable codes outlined in this
section and shall include but not be limited to construction loads and surcharge loads from
slopes, structures, and specified use (i.e. bicycle, pedestrian, and/or maintenance vehicle
traffic).
Plans – Cast-in-place bridge foundations shall be designed for a specified pre-cast bridge
structure. The foundation plans and shop drawings for the pre-cast bridge structure shall be
submitted for review and approval.
Hydraulics – Refer to the City of New Braunfels Drainage and Erosion Control Design Manual
for design flood, freeboard, and flood study requirements associated with pedestrian bridge
design.
Maintenance – Maintenance considerations of railing for pedestrian bridges that do not
contain the fully developed 100-year flood with freeboard (in accordance with the City of
New Braunfels Drainage and Erosion Control Design Manual) shall be specified in the plans.

5.6 Retaining Wall Design
5.6.1 The Engineer is responsible for ensuring that the type of retaining wall selected for a given
location is appropriate. The retaining wall selection process shall consider the following:
Height – Walls shall be measured from the top of wall footing to the top of the wall (not the
top of the retained fill). An engineered design by a Professional Engineer licensed in the
State of Texas is required for all walls 3 ft. in height or taller (designed to ensure stability
against overturning, sliding, excessive foundation pressure and water uplift and designed for
a factor of safety of 1.5 against lateral sliding and overturning in accordance with the
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International Residential Code). For a wall that has a variable height where part of the wall is
under 3’ and part of the wall is over 3’, an engineering design will be necessary for the entire
wall. For commercial and multi-family applications, all walls will require an engineering
design regardless of height. Furthermore, if any wall has embedded posts, poles, or other
structures anchored directly into the wall structure, wall design must also take into
consideration the additional loadings due to these structures (axial, lateral, wind, etc.) The
structural design shall be provided in accordance with the geotechnical recommendations
and minimum design criteria provided in accordance with Section 5.4.
Geometry – Determine applicability of wall type – cut, cut/fill, or fill – based on geometry,
site constraints, existing and proposed topography, and wall alignment and location. Identify
available ROW and any necessary ROW or easements to accommodate the proposed
improvements and the access necessary to accommodate access for maintenance. Identify
location and type of existing and proposed utilities and drainage structures.
Economics – Evaluate the total installed cost of the wall and consider long-term
maintenance requirements. Identify necessary excavation requirements (including shoring),
required utility adjustments and costs, project schedule, construction phasing requirements,
and these effects on the wall design and construction.
Global Stability – The Engineer is responsible for the global stability design of the wall.
Evaluate all walls to ensure that the minimum applicable factors of safety are met, if not
exceeded depending on the Engineer’s judgment. Walls shall not be placed on slopes if
avoidable.
Passive Resistance to Sliding – The Engineer shall follow the Geotechnical Engineer’s
guidance for use of passive resistance. If there is a slope in front of the wall, passive
resistance shall be neglected.
Constructability – Determine whether walls are near water or subject to inundation or
groundwater. Identify access limitations for equipment both during and after construction.
Ensure adequate horizontal and vertical clearances are provided.
Drainage – Design the wall to prevent the build-up of hydrostatic pressure behind the wall.
If conditions warrant such as, but not limited to, the inability to include a drainage system or
situations of rapid drawdown, the City may require the wall design to withstand full
hydrostatic pressure load. The wall design shall consider potential deleterious short- and
long-term effects of water inundation including scour and rapid draw down.
Loading – Design loads shall be in accordance with the Street Design Guide, including
construction loads and surcharge loads from slopes, structures, and vehicles.

5.7 Slope Stability Design Criteria
5.7.1 All slopes exceeding 8 ft. in height with a steepness of 4H:1V or greater, regardless of soil type,
cut, or fill, shall be evaluated for global stability for both the short-term and the long-term conditions.
Additionally, any known areas of existing fill, deleterious material, or soft soils which have a height over
4 ft. or slope angle greater than 6H:1V shall be evaluated for global stability for both the short-term and
the long-term conditions. Specific site conditions may require evaluation for additional types of slope
failure, such as bearing capacity, settlement, shear, and undercutting. Calculations pertinent to the
analysis shall be submitted with the construction drawings when required by the City.
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5.7.2

Use the following data to analyze global stability of a slope:
Geometry (cross section and loading conditions)
Location of the water table
Soil/rock stratigraphy
Soil/rock properties (unit weight, Atterberg Limits, undrained and drained shear strength).

5.7.3 For global stability of a slope, minimum factors of safety must be met for long-term and shortterm stability.

5.8 Headwalls and Wingwalls
5.8.1 Refer to the City of New Braunfels Drainage and Erosion Control Design Manual for bridge and
culvert hydraulic design requirements. Refer to Section 5.1.5 for use of TxDOT standard sheets.
5.8.2 All headwalls and wingwalls shall be reinforced concrete. Wingwalls shall be either straight
(parallel), flared, or tapered. Approach and discharge aprons shall be provided for all culvert headwall
designs.

5.9 Culverts
5.9.1 Refer to Section 5.8 for headwall and wingwall requirements. Refer to Section 5.1.5 for use of
TxDOT standard sheets.

5.10 Drop Structures
5.10.1 Refer to the City of New Braunfels Drainage and Erosion Control Design Manual for hydraulic
design requirements of vertical and sloping drop structures.

5.11 Aerial Crossing
5.11.1 Elevated crossings create special design problems in which no set of circumstances is duplicated
from one design to another. Elevated crossings for water and wastewater mains should be avoided and
may only be considered upon approval.
5.11.2 Two methods of elevated crossings acceptable for consideration by the Engineer are either:
Attaching the water or wastewater main to a roadway bridge
Designing a specific pier foundation/utility bridge for the support of the water or
wastewater main crossing.
5.11.3 The following basic criteria must be addressed by the Engineer for all crossings attached to a
bridge:
Increased loading effects on the bridge created by a full main and its supports
Proposed elevation of the main shall meet low chord bridge requirements and be 2 ft. above
the 100-year water surface elevation to prevent damage to the main.
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5.11.4 Elevated crossings should be designed in accordance with American Association of State
Highway and Transportation Officials’ (AASHTO) current editions of Load and Resistance Factor Design
(LRFD) Bridge Design Specifications and Standard Specifications for Highway Bridges. In addition, the
Ductile Iron Pipe Association (DIPRA) publication Design of Ductile Iron Pipe on Supports provides
guidance on the design of elevated crossing pipe structures. Stream subsection velocities and impact
loading must be considered.
5.11.5 Elevated crossing and pier foundation design and construction plans should be coordinated with
appropriate erosion control plans for bank protection where the main enters and exits the creek.
5.11.6 Stream velocity and impact loading shall be designed in accordance with the requirements of
the current edition of the Standard Specifications for Highway Bridges as published by the American
Association of State and Highway Transportation Officials (AASHTO).

5.12 Non-Bridge Construction Inspection and Certification
5.12.1 Inspections of non-bridge structures shall be performed during construction and reports
provided to the City. The inspections and reports shall be performed at the following stages of
construction (at a minimum):
Sub-base/Pre-pour:
a. Drilled shaft drilling and concrete placement (if applicable)
b. Forming of footing, grade beam, placement of reinforcement (if applicable).
c. Wall Construction
d. Drainage system construction (if applicable)
e. Final completion
Inspector shall certify that construction inspections were performed at the prescribed stages
of construction in accordance with Section 5.13.1. The inspection reports and final
certificate of compliance shall be submitted to the City and include the following:
a. Specific reference to the City-approved plans and specifications
b. Specific reference to the address and/or legal description for the construction
location
c. Specific reference to the name and date of the project-specific geotechnical
engineering report
d. A certification letter signed and sealed by a Professional Engineer licensed in the
State of Texas, that includes a statement that the structure was constructed in
general compliance with the geotechnical design criteria identified in the plans
and specifications and the City-approved construction plans and specifications.

5.13 Bridge Construction Inspection and Certification
5.13.1 Inspector shall certify bridge construction inspections were performed at the prescribed stages
of construction in accordance with the Bridge Construction Inspection and Certification checklist.
5.13.2 The inspection reports and final certificate of compliance shall be submitted to the City.
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5.14 National Bridge Inventory (NBI) Request
5.14.1 For NBI Requests, the Texas Department of Transportation (TxDOT) San Antonio District Bridge
Engineer or District Bridge Inspection Coordinator must be contacted and the request must have the
following information:
Title Sheet (indicating the CSJ, if applicable, and project location)
Project Layout (for multiple NBI numbers)
Structure Layout (indicating Begin & End stations of bridge, name of feature crossed and
facility carried, existing NBI # if applicable.)
Detail Sheet indicating Design Load (if not shown on structure layout)
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Definitions and Abbreviation
Definitions

The definitions within this section are intended to provide descriptions for terms used within the Street
Design Guide. When words and terms are defined herein and in other City ordinance(s), they shall be
read in harmony. If an irreconcilable conflict exists, the definition contained herein shall control. Where
no definition appears, the term should be interpreted according to their customary usage in the practice
of municipal planning and engineering. The City Engineer has the final determination of interpretation.
Words used in the present tense include the future tense. Words in the singular tense include the plural
tense. The word “shall” is mandatory and not directory. The word “may” is directory and not mandatory.
Alley – A minor public right-of-way not intended to provide the primary means of access to abutting
lots, which is used primarily for vehicular service access to the back or sides of properties otherwise
abutting on a street.
Arterial Street – A roadway designed to carry high volumes of through traffic and serves as a link
between major activity centers within the urban area.
Auxiliary Lane – A lane striped for use as an acceleration lane, deceleration lane, right-turn lane, or leftturn lane. Auxiliary lanes shall not be for through traffic use.
Average Daily Traffic (ADT) – A volume that represents the total two-way traffic on a roadway for a
period less than a year, divided by the total number of days it represents, and includes both weekday
and weekend traffic. ADT is typically adjusted for day of the week, seasonal variations, and/or vehicle
classification.
Collector Street – Roadway designed to collect and distribute local traffic to and from arterial streets
and provides access to adjacent properties.
Commercial Driveway – Provides access to office, retail, institutional, or a multiple-family building
having more than 3 dwelling units. Industrial plant driveways which serve only administrative or
employee parking lots shall be considered commercial driveways.
Corner Clip – Right-of-way dedication at intersection corners to provide sufficient room for intersection
visibility, pedestrian access, and other street facilities.
Crown – (a) The highest point on the inside of a closed conduit; (b) The highest point of a roadway cross
section. Also known as soffit.
Deceleration Lane – A speed-change lane, including tapered areas, which enables a vehicle exiting a
roadway to leave the travel lanes and slow before making a turn.
Design Speed – A selected speed used to determine the various geometric design features of the
roadway.
Desire Line – A observed route created as a consequence of erosion caused by pedestrian traffic. The
route usually represents the shortest or most easily navigated route between an origin and destination.
Width and erosion severity can be indicators of how much traffic a path receives. Desire lines emerge as
shortcuts where constructed ways take a circuitous route, have gaps, or are non-existent.
Engineer of Record – The Professional Engineer (P.E.) licensed in the State of Texas through the Texas
Board of Professional Engineers and Land Surveyors (TBPELS) who is responsible for the signing and
sealing of construction plans, studies, calculations, and/or any other engineering documents in
accordance with TBPELS’s requirements for professional practice. Also known as Engineer.
Floodplain – The entire geographic area subject to flooding based on the design flood or base flood. The
floodplain shall refer to the area subject to flooding resulting from the 100-year design flood (based on
fully developed watershed conditions). The FEMA floodplain shall refer to the area subject to flooding
resulting from the 100-year base flood (based on existing watershed conditions).
Frontage Road – A local roadway along an arterial highway allowing control of access and service to
adjacent areas and property. Also known as a service or access road.
71 | P a g e

Fully Developed – The condition of the watershed after the entire watershed has undergone
development. Refer to the current City of New Braunfels Future Land Use Plan to determine future land
uses. Also known as ultimate development.
Industrial Driveway – Serves truck movements to and from loading areas of industrial, warehouse, or
truck terminals. A community or regional shopping center may have one or more driveways specially
designed, signed, and located to provide access for trucks.
Intersection – Any at grade connection with a roadway. This includes the connection of two roadways or
a driveway and a roadway.
Level of Service (LOS) – A measure of traffic flow and congestion. LOS is a qualitative measure
describing operational conditions within a traffic stream, generally described in terms of speed, travel
time, freedom to maneuver, traffic interruptions, comfort, convenience, and safety.
Local Street – A minor roadway that serves abutting land use and traffic within a neighborhood or
limited residential area.
Median – The portion of a divided roadway separating the opposing traffic flows. A median may be
traversable or non-traversable.
Median Opening – An opening in a non-traversable median that allows accessing or crossing the
opposing traffic lanes.
Non-traversable Median – A physical barrier in a roadway or driveway that separates vehicular traffic
traveling in opposite directions and prohibits movement of traffic across the median. Non-traversable
medians include, but are not limited to, concrete barriers, raised concrete curbs and/or islands, and
grass or swale medians.
Owner – Owner means a person, including the city, who holds title to or will hold title to any facility that
is installed or is proposed to be installed or maintained in the public way.
Parkway – (a) An area within the right-of-way but outside the edge of pavement which is typically
reserved for public use other than vehicular traffic; (b) a freeway which does not have continuous
frontage roads.
Residential Driveway – Provides access to a single family residence, a duplex, or a multi-family building
containing three or fewer dwelling units. These drives shall intersect primarily residential streets or
collector streets. All access to residential property abutting all other thoroughfares shall be off an alley
or a service road.
Right-of-Way (ROW) – means a general term denoting land, property, or interest therein, usually in a
strip, acquired for or devoted to transportation purposes.
ROW Width – The shortest horizontal distance between the lines which delineate the limits of right-ofway.
Sidewalk – A paved area within the right-of-way specifically designed for pedestrians and/or bicyclists.
Sight Distance – means the distance visible to the driver of a passenger vehicle measured along the
normal travel path of a roadway from a designated location and to a specified height above the roadway
when the view is unobstructed by traffic.
Standard of Care – The care and skill ordinarily used by members of the subject profession practicing
under similar circumstances at the same time and in the same locality. No provision or requirement of
the Street Design Guide shall relieve the Engineer of his/her responsibility to meet the standards of
conduct and ethics established by the Texas Board of Professional Engineers and Land Surveyors
(TBPELS).
Stopping Sight Distance (SSD) – means the distance required by a driver of a vehicle, traveling at a given
speed, to bring the vehicle to a stop after an object on the roadway becomes visible. It includes the
distance traveled during driver perception-reaction time and the vehicle braking distance.
Storage Length – The portion of an auxiliary lane required to store the number of vehicles expected to
accumulate in the lane during an average peak period.
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Abbreviations

% – Percent.
’ – Foot or feet.
” – Inch or inches.
AASHTO – American Association of State Highway and Transportation Officials.
ADA – Americans with Disabilities Act.
ADT – Average Daily Traffic.
ASCE – American Society of Civil Engineers.
ATSSA – American Traffic Safety Services Association.
BC – Barricade and Construction.
ETJ – Extraterritorial Jurisdiction.
FEMA – Federal Emergency Management Agency.
FHWA – Federal Highway Administration.
IMSA – International Municipal Signal Association.
in – Inch.
ITE – Institute of Transportation Engineers.
LOS – Level of Service.
Max – Maximum.
MMA – Methyl methacrylate.
Min – Minimum.
mph – Miles per hour.
NBU – New Braunfels Utilities.
NCHRP – National Cooperative Highway Research Program.
P.E. – Professional Engineer.
PROWAG – Proposed Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way.
PVC – Polyvinyl Chloride.
PVI – Point of Vertical Intersection.
QL – Utility Quality Level.
ROW – Right-of-Way.
SSD – Stopping Sight Distance.
SUE – Subsurface Utility Engineering.
TAS – Texas Accessibility Standards.
TBPELS – Texas Board of Professional Engineers and Land Surveyors.
TCP – Traffic Control Plan.
TDLR – Texas Department of Licensing and Regulation.
TIA – Traffic Impact Analysis.
TMUTCD – Texas Manual on Uniform Traffic Control Devices.
TxDOT – Texas Department of Transportation.
VPD – Vehicles Per Day.
WZ – Work Zone.

73 | P a g e

