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SECTION 1 GENERAL DESIGN REQUIREMENTS
1.1. Title

These standards are hereby adopted as the “Engineering Design Manual,” Sections
1 — 8 and Appendices, which shall be in full force and effect from and after the
effective date of adoption of the Engineering Design Manual.

1.2. Purpose

The purpose of the Engineering Design Manual is to protect the health, safety, and
welfare of the public by establishing standard engineering practices and minimum
engineering criteria for the City of McKinney (City), Texas, and its extraterritorial
jurisdiction (ETJ).

1.3. Interpretation

1.3.A. In the interpretation and application of the provisions of these regulations, it is the
intention of the City that the principles, standards, and requirements provided for
herein shall be minimum requirements for the design of both public and municipal
capital projects in the City and its ETJ. The Engineer of Record (Engineer) is
expected to meet all City, State, and Federal ordinances and regulations set by the
right-of-way or easement owner. The Engineering Design Manual contains City-
specific criteria. Where other City, State, Federal, or other jurisdiction regulations are
more restrictive than the Engineering Design Manual, such other ordinances or
regulations shall govern.

1.3.B. The City has adopted various ordinances, master plans, policies, and documents,
which address requirements not explicitly included in the Engineering Design
Manual, including, but not limited to, the following below. The Engineer is responsible
for requesting additional City requirements, such as corridor-specific or Planned
Development (PD) master plans, that may not be included in this list. The Engineer is
responsible for understanding and complying with the City’s various ordinances and

master plans.

1. Comprehensive Plan

2. Construction Standards and Specifications Manual* including: Technical
Specifications, General Notes, Standard Details, and Approved Materials Lists.
*Development in progress. Current construction standards, details, and
specifications shall be used until the new manual is adopted.

3. ISWM Technical Manuals

4. NCTCOG Standards and Specifications for Public Works Construction

5. Stream Bank Stabilization Manual

6. Floodplain Management Study for Wilson Creek, Franklin Branch, Stover Creek
and Honey Creek

s
Section 1 — General Design Requirements 1-1

Subsection 1.1 Title
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7. TPDES Phase |l Stormwater Management Program

8. Right-of-Way Construction and Permitting Procedures Manual

9. Neighborhood Traffic Management Program

10. Addressing Standards (GIS)

11. Roadway Capital Improvement Plan and Impact Fee Update

12. Water and Wastewater Capital Improvement Plan and Impact Fee Update

13. Master Plans
a. Water Distribution System Master Plan (Request from Engineering)
b. Wastewater Collection System Master Plan (Request from Engineering)

c. Master Thoroughfare Plan

d. McKinney Town Center Phase 1: Report and lllustrative Plan

e. Historic Downtown Parking and Wayfinding Studies

f. Northwest Sector Study Phase 1 Report

g. S.H.5 Corridor Master Plan

h. Public Art Master Plan

i. Parks, Recreation, Open Space, Trails, and Streetscape Visioning Master
Plan

14. Code of Ordinances or as Amended

a. Building Codes Ordinance (Ch. 122 Art. 1I)

b. Water and Wastewater Impact Fees Ordinance (Ch. 130 Art. Il Div. 1)

c. Roadway Impact Fees Ordinance (Ch. 130 Art. Ill Div. I)

15. Unified Development Code or as Amended

16. International Fire Code as adopted by the City

1.4. Enforcement

1.4.A. The City’s Engineering Design Manual is issued by the Engineering Department. The
Engineering Department is hereby authorized to enforce the provisions of the
Engineering Design Manual. The standards and any updates will be available on the
City’s website.
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1.4.B. The Engineering Design Manual shall be in full force and effect immediately upon
being filed with the City Secretary. Projects will be required to comply with all
requirements. The Engineering Design Manual includes the various design criteria
which are considered minimum requirements for the design of adequate public
facilities within the City. 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, while at a minimum meeting the City’s design and construction
requirements.

1.5. Amendment

1.5.A. The City may amend the Engineering Design Manual at any time without advanced
notice. In order to ensure that the Engineer has the City’s latest design standards,
he/she is directed to the City’s website to acquire the City’s most current Engineering
Design Manual. The Engineering Design Manual will include a Record of Revisions
to identify any revisions.

1.5.B. A formal request to modify current design criteria or add new design criteria may be
submitted in writing to the Director of Engineering for consideration.

1.6. Variance Requests

1.6.A. A formal request to vary from the Engineering Design Manual may be submitted in
writing to the Director of Engineering for consideration. An Engineer who wishes to
request a variance regarding the design of public facilities may do so as long as the
request, if granted:

1. Is not detrimental to the public welfare;
2. Does not adversely impact the public facility in question;

3. Is supported by a signed and sealed engineering analysis performed by a
Professional Engineer licensed in the State of Texas; and,

4. Is not based solely on financial interests.

1.6.B. All deviations from the requirements included in the Engineering Design Manual
must be approved by the Director of Engineering prior to implementation. A grant of
an alternative material, design, or method of construction shall not affect nor relieve
the Engineer of the obligation and responsibility of such material, design, or method
of construction for the intended purposes.

1.6.C. In the event that specific circumstances dictate requirements not already included in
the Engineering Design Manual, it shall be the responsibility of the Engineer to
provide the additional information in writing for review as deemed necessary by the
Director of Engineering.
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1.7. Applicability

The Engineer shall be responsible for the applicability of the information contained in
the Engineering Design Manual to the design of his/her project. The Engineer shall
also be responsible for the applicability and accuracy of the information furnished in
his/her design. Acceptance by the City of the study or plans for construction shall not
be construed to relieve the Engineer of any responsibility.

1.8. Accessibility Standards and Requirements

All plans and specifications for construction shall be in accordance with Texas
Accessibility Standards (TAS), Americans with Disabilities Act (ADA), and Proposed
Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way
(PROWAG) regulations. In the event that the accessibility standards conflict with
each other, the more restrictive standards shall govern.

1.9. Submittal Requirements for Construction Plans

1.9.A. All new construction, reconstruction, modifications, alterations, and improvements
shall be designed in accordance with the City’s Engineering Design Manual.

1.9.B. Section 212.009 of the Texas Local Government Code specifies that construction
plans are approved by the City unless they are disapproved within 30 days after the
plan is filed. All plans filed with the City of McKinney for review shall be sealed by the
design engineer as they may be approved for construction as a result of inaction by
the City of McKinney. The term “filed” shall be as defined by Section 142-9 of the
City of McKinney Code of Ordinances.

1.9.C. Specific submittal requirements for construction plans can be found within the Civil
Engineering Plan Review Development Checklist. It is the responsibility of the
Engineer to ensure that all construction plans submitted for review adhere to the
current version of the Civil Engineering Plan Review Development Checklist. The
City reserves the right to specify additional requirements as necessary to facilitate
the review.

1.9.D. Plan-specific notes detailing standard construction requirements shall be included on
construction plans as determined by the Director of Engineering.

1.9.E. Any projects requiring permits from agencies other than the City (including, but not
limited to, TXDOT, NTTA, or Railroad Commissions) shall submit the required permit
documents to the City for initial review. Authorization to submit permit requests to the
agencies is contingent upon the City’s approval of the initial review. The City may
elect to lead coordination and/or submittal of permit requests to the agencies.

1.9.F. Alisting of required fees for City review of construction plans is available on the
City’s website.

1.9.G. If, as the result of a development submittal or action, the City is required to make a
payment to another public or private agency, such payment shall be assigned to the
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Applicant. Payment may be made directly by the Applicant to the other agency or
may be made by the Applicant to the City and then passed through the City.

1.10. Easements

1.10.A. General — Easements and ROW required for construction of a proposed project and
dedicated to the public or to the City must be approved and accepted prior to the
approval of final design drawings. All on-site easements required for the purposes of
development must be dedicated by plat unless otherwise approved by the Director of
Engineering.

1.10.B. Requirements for Easements and ROW dedicated to the City:

1.

6.

Easements and ROW shall be either a part of the dedication on the plat of a
subdivision or dedicated by separate instrument.

Easements and ROW not dedicated on a plat shall be dedicated to the City on
standard forms provided by the City for that purpose or on forms approved by the
City Attorney. Approved document forms and instructions can be found on the

City’s website.

Owner shall also furnish the City with a metes and bounds description and map,
signed and sealed by a Texas Registered Professional Land Surveyor, showing
the Easement or ROW, location and current ownership information.

All Easement and Deed documents must be approved by the City prior to
procuring any signatures. Owner shall be responsible for procuring signatures
and delivering the fully executed original document to the City for filing. Owner
shall ensure that all documents have been properly signed and any required
notarizations have occurred.

Owner shall be responsible for all filing fees required for the recordation of
executed documents at the Collin County Deed Records office. Owner shall
provide the City with a check made out to the Collin County Clerk for the amount
of the calculated filing fees.

After recordation, a copy of the filed document will be forwarded to the Owner.

1.10.C. The process for acquiring an easement by separate instrument is as follows:

1. Submit a metes and bounds description, a drawing of the easement sealed,
signed and dated by a licensed surveyor, and ownership information to the
Engineering Department.

2. Prepare the easement documents based on the City’s template documents.

3. After fee is paid to City, the easement documents will be sent to the individual or
entity requesting the easement to obtain all necessary signatures (other than
City’s).
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4. The individual or entity requesting the easement shall pay any document
preparation and filing fees required by the City.

5. The individual or entity shall return all signed documents to the City for filing with
the County.

6. City will send a copy of the filed easement to the person requesting the
easement and the easement grantor, if needed.

1.10.D. Abandonment of ROW and Easements — ROW abandonment requires City Council
approval. Refer to the City’s Right-of-Way Vacation and Alley Abandonment
Reqguirements & Checklists for additional information.

1.10.E. License Agreements — The City may allow permitting of certain improvements within
easements with the execution of an License Agreement, which is in addition to a
building permit. The agreement states that the City is not responsible for the
maintenance or reconstruction of any improvements located in the easement or
ROW and that the Owner must remove the improvement at the request of the City.
Forms and instructions are available from the Engineering Department.

1.10.F. License Agreements are processed by the Engineering Department. The following
items shall require a License Agreement:

1. Driveways/flatwork;
2. Brick or stone fences;

3. Retaining walls (less than 15 inches in height that support a structure or greater
than 15 inches, see Section 6.1.C);

4. Private storm systems/area drains;

5. Swimming pools decks;

6. Wood decks, gazebos, and patios (covered/uncovered);
7. Sidewalk areas leased for development use; and,

8. Buildings and other permanent improvements.

1.10.G. No improvements shall be allowed within a public easement except for those
specified by a filed plat or separate instrument easement. The Director of
Engineering may approve simple paving, utility crossings, landscaping, and other
improvements that do not unreasonably impede access to the easement via the
approval of a Development Permit. The Director of Engineering map approve other
more significant encroachments with the execution of a License Agreement.

1.10.H. Slopes in public easements shall not exceed 4:1 running slope and 6:1 cross slope
for maintenance access, except as stated otherwise by this manual. Easements
located within natural areas shall not be required to comply with this paragraph
except that access routes shall be provided periodically in accordance with Section
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4.8 "Open Channels". The Director of Engineering may determine the need for
additional access routes and/or lesser slopes at locations of critical infrastructure.

1.11. Subsurface Utility Engineering

1.11.A.

1.11.B.

1.11.C.

1.11.D.

Subsurface Utility Engineering (SUE) shall be required for all projects. All existing
utilities shall be located and marked prior to initiation of survey for design.

SUE Provider Requirements — SUE 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.

Quiality 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, where a specific utility of high importance is being crossed
(i.e., gas line), or as required by the Director of Engineering. QL A and B shall be
conducted for all projects if borings will be taken or if an open cut is needed to install
utilities. The requirements for the four SUE QLs are as follows:

1. Quality Level D — Information derived from existing records or oral recollections.

2. 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.

3. 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.

4. 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.

Additional SUE field work shall be required as conditions change from initial SUE
field exploration.

1.12. Survey Requirements

1.12.A. The principals, standards, and requirements provided herein shall be minimum
standards for projects involving survey. All survey shall be tied to the City of
McKinney Control Monuments.
s
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1.12.B. Markers — Markers consisting of minimum 3/8 inch diameter steel rods at least 24
inches long with caps identifying responsible surveying firm or RPLS number shall be
placed at all:

1. Lot and block corners (wherever a lot line bearing changes);
2. Intersection points of alley and block lines;

3. Curve and tangent points along block, lot, and ROW lines within the subdivision;
and,

4. ROW dedications.

1.12.C. Monuments — Monuments shall be installed and three-dimensional coordinates noted
on the Plat. Coordinates shall be established using the scale factor.

1.12.D. Subdivision Monumentation — At least two Markers shall be placed at property
corners in addition to at least two Monuments at opposing ends of the property.

1.12.E. Capital Improvements Project Monuments — Found existing ROW monuments,
survey markers, or property corners, and proposed monuments shall be shown on
the construction drawings and located by station and offset, right or left from the
control line, base line or center line, or by northing and easting.

1.12.F. If new construction will damage, destroy, or alter existing survey markers,
monuments, or property corners, they must be re-set prior to final acceptance.

1.12.G. Electronic Submittal Requirements — The City requires the submittal of CAD files for
all plats within the City of McKinney. The Engineer must provide Grid Coordinates
(State Plane) or Surface Coordinates with the scale factor. The electronic files shall
include the following:

1. Two Monuments (with three-dimensional coordinates);

2. Markers at a minimum of two property corners (with three-dimensional
coordinates);

3. Parcel boundaries; and,
4, ROW and easement dedications.
1.12.H. Plat Acceptance

1. Prior to Record Plat Acceptance, all required Monuments must be found and re-
set if damaged during construction.

a. The surveyor shall provide two Monuments acceptable to the City and
establish grid coordinates for the monuments in reference to the City of
McKinney GPS Monuments.
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b. Elevations will be established on the two monuments on the vertical datum in
reference to the City of McKinney GPS Monuments.

c. The three-dimensional coordinates in grid coordinates established for these
monuments will be clearly shown on the face of the plat. A note shall be
added to the plat specifying the grid coordinates are not for design purposes.

d. The plat shall hold grid bearings and shall not be from an assumed north.
e. All distances shown on the plat will be surface distances.

f. To ensure that all necessary easements are reflected on the Record Plat, a
preliminary inspection should be completed after all construction work has
been completed and before the Record Plat is submitted for approval.

s
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SECTION 2 STREET DESIGN REQUIREMENTS

2.1. General

This section presents the basic criteria to be used in the design of roadways in the
City of McKinney. The design controls described in this section should be used in the
design of all roadways and shall be in conformity with the City’s Comprehensive
Plan. Any variance required due to project specific constraints must be approved by
the Director of Engineering. At a minimum, all thoroughfare designs shall meet the
guidelines in AASHTO'’s current edition of A Policy on Geometric Design of
Highways and Streets.

2.2. Street Design

2.2.A. Functional Classification

1. The City recognizes the following basic classifications of public roadways that
include highways, major thoroughfares, minor thoroughfares, collectors, and local
streets as identified in the Comprehensive Plan. Each class provides a certain
degree of continuity, capacity, and accessibility to adjacent land uses. While
differentiated by function, there is also a variance in geometric design. Table 2-1
summarizes the general design criteria of roadways within the City. The typical
cross sections are depicted in Figure 2-1. Designer may vary from these
requirements as part of the approval of Planned Developments. The roadway
classifications and their respective roadway types are as follows:

a.

b.

Principal Arterial (P6D)

Major Arterial (M6D)

Greenway Arterial (G6D/G4D)

Minor Arterial (M4D/M4U/M3U/M3U-F)
Commercial/Residential Collectors (C2U)*
Residential Streets (R2U)*

Residential Alleys (RA)

Town Thoroughfare and Urban Streets — Transportation facilities which serve
established communities and/or those which serve an urban mixed use
development must take a context sensitive approach through the planning
and design process. Context Sensitive Solutions is a philosophy where
planners and designers initially determine what is important to the
surrounding community and future use of the facility as well as what is
important to preserve and enhance to complement the natural environment.
That information is then utilized to design streets, sidewalks, trails, drainage
facilities, streetscapes, parking, and other amenities to address the
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transportation and mobility needs in a way that is in harmony with the
surrounding development context.

*Additional roadway classifications are provided in the Northwest Sector Study.
Additional typical sections may be considered based on a context sensitive
approach. Where Street Trees are proposed in accordance with Section 7.4 of
this manual, the typical roadway sections noted in that section shall be used.

2. Acronyms — P = Principal; M = Major/Minor; G = Greenway; C = Collector; R =
Residential; A = Alley; D = Divided; U = Undivided; and, F = Frontage Roadway.

Section 2 — Street Design Requirements 2-2
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Table 2-1 — General Roadway Design Criteria
Roadway Classification
Criteria Major Arterial Minor Arterial Collector Residential
P6D M6D G6D G4D M4D M4U M3U M3U-F c2y R2U RA

ROW Width 130’ 124’ 140’ 120° 100° 80’ 68’ 70’ 50-60’ 50° 17-20°
Number of Lanes 6 6 6 4 4 4 3 3 2 2 1
Paving Width 2-36" f-f 2-36" f-f 2-33 f-f 2-22' f-f 2-22' f-f 44’ f-f 36’ f-f 40’ f-f 26-36’ f-f 26’ f-f 12-15’
Thru Lane Width 12 12 11’ 11’ 11 11’ 11 12’ - - 12-15’
b\‘zg;“m Lane 11 11 11 11 11 11 11 11" 17 - -
Rignt Tur Lane 17 17 171 171 1 17 1 1 1 - .
Median Width 20’ f-f 20’ f-f 36’ f-f 20" f-froex 20’ f-f - - - - - -
Parkway Width 19 16’ 19 20’ 18’ 18 16’ 15 12 12’ 2.5
Sidewalk Width*** 8’ 8’ 8’ 10 8 8 6 6 5/6 5 -
Design Speed 45 mph 40 mph 40 mph 40 mph 40 mph 35 mph 35 mph 45 mph 30 mph 30 mph 15 mph
pinimum Horzontal | 1 100 825’ 825’ 825’ 800 550" 550" 1,050 350° 350" 250°
'\B"('e’t‘\'lvrg‘;r: gﬁpvgez”t 200’ 200’ 200’ 200’ 200’ 200’ 200’ 200’ 100’ 100’ -
Maximum Grade 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0% 6.0%
Minimum Grade* 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
EAEZLTE’{SNVeeﬁf)a' 61 44 44 44 44 29 29 61 19 19 -
g"gé"gm:(e}g'ca' 79 64 64 64 64 49 49 79 37 37 .
Design Vehicle WB-67 Truck/Trailer Fire Truck
Parking Prohibited | Prohibited | Prohibited | Prohibited | Prohibited | Prohibited | Prohibited | Prohibited Allowed Allowed Allowed
Volume Range 39,000- 35,000- 35,000- 26,000- 26,000- 17,000- 21,000- 19,500- - 1,000- ]
(VPD) 42,000 38,000 38,000 31,000 31,000 20,000 24,000 21,000 1,400

*Minimum Grade at cul-de-sacs and knuckles shall be 0.8%.
**C2U with residential frontage: 2,000 VPD. C2U without residential frontage: 10,000 VPD. C2U volume thresholds based on development context.
***Refer to Figure 2-1 for additional information. Sidewalk widths shall vary if the corridor is identified as a Greenbelt Spine Trail (12 feet) or Arterial Trail (10-12
feet) in the Parks, Recreation, Open Space, Trails, and Streetscape Visioning Master Plan.
****Landscaping and utility conduits shall be limited to within the ultimate median width of 20’, and shall be excluded from the (2)-11’ reserved medians regions.
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Figure 2-1A — Major Arterial Roadway Typical Sections
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Figure 2-1A — Major Arterial Roadway Typical Sections
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Figure 2-1B — Minor Arterial Roadway Typical Sections
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Figure 2-1B — Minor Arterial Roadway Typical Sections
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Figure 2-1C — Collector Roadway Typical Sections
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Figure 2-1D- Residential Roadway Typical Sections
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2.2.B. Traffic Characteristics

1. Design Speed — The design speed is a primary factor in the horizontal and
vertical alignment of roadways. Design features such as curvature, super-
elevation, turning movement radii, and sight distance affect roadway lane width,
pavement width, pavement cross-slope, pavement crown, and clearances. Refer
to Table 2-1.

2. Design Vehicle — Criteria for intersection and roadway design are based on
varying sizes of vehicles and their corresponding operating characteristics. Table
2-1 defines the design vehicle to be used for each roadway classification.

2.2.C. Horizontal Alignment

1. The recommended minimum horizontal centerline radius of curvature for vehicle
design speed and pavement cross-slopes is shown on Table 2-1. Values shown
in Table 2-1 are in accordance with the guidelines in AASHTO’s current edition
of A Policy on Geometric Design of Highways and Streets. The minimum radii
shown are based on a normal crown with no superelevation (—2%). Smaller radii
may be used with the appropriate superelevation to maintain the design speed,
with approval by the Director of Engineering.

2. To promote reduced speeds in residential neighborhoods, C2U roadways with
residential frontage and all R2U roadways shall not exceed 600 feet in tangent
length between curves, bends, and terminus points measured along the
centerline of the roadway. For the purpose of determining tangent length under
this paragraph, any curvature greater than the minimum horizontal radius based
on the design speed of the roadway is considered tangent. For a single curve to
satisfy this requirement it shall be designed with the minimum horizontal radius
based on the design speed of the roadway and a minimum deflection angle of 30
degrees. For a reverse curve to satisfy this requirement it shall be designed with
the minimum horizontal radius based on the design speed of the roadway, a
minimum deflection angle of 15 degrees, and an offset equal to or greater than
the pavement width plus 3 feet. A tangent is not required between reverse curves
but may be provided if all other criteria are met. A roundabout designed to
conform with all applicable requirements in Section 2.3 may also satisfy this
requirement by creating a roadway terminus point. Refer to Section 2.3.1 for
additional residential frontage requirements.

3. Reverse horizontal curves must be separated by a minimum 200-foot tangent
section, and the centerline offset from the initial tangent to the final tangent must
be a minimum of 30 feet.

4. Where retaining walls, traffic barriers, dense landscaping, or similar features are
constructed on the inside of a horizontal curve, each obstruction should be
evaluated for stopping sight distance, intersection sight distance, and horizontal
offset requirements. Figure 2-2 illustrates the affect that these features have on
a driver’s sight distance. To calculate horizontal offset requirements, follow the
guidelines in AASHTO'’s current edition of A Policy on Geometric Design of
Highways and Streets.
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Sight Distance (S)

Highway Centerﬁﬂe\

Figure 2-2 — Horizontal Sight Distance Diagram
2.2.D. Vertical Alignment

1. The maximum allowable street grades for the City of McKinney are shown in
Table 2-1. Grades that exceed the values in Table 2-1 may be permitted on
residential streets and where required by topographical and/or natural features,
subject to approval by the Director of Engineering. Design of any roadway where
sidewalks are required shall be in accordance with the Pedestrian Design
Guidelines discussed in Section 2.10.

2. 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. To calculate SSD,
follow the guidelines in AASHTO'’s current edition of A Policy on Geometric
Design of Highways and Streets.

3. A vertical curve is required when two longitudinal street grades intersect at a
point of vertical intersection (PVI) and the algebraic difference between those two
grades is greater than 1%. Where the algebraic difference is less than or equal to
1.2% for residential streets (R2U) and alleys (RA) and less than or equal to 1%
for all other roadway classifications, vertical curves are not required. To
determine the minimum acceptable length of crest and sag curves follow the
guidelines in AASHTO'’s current edition of A Policy on Geometric Design of
Highways and Streets.

4. Minimum vertical curve values do not account for intersection sight distance for
intersecting streets. Intersection sight distance for all intersecting streets shall be
evaluated in accordance with Section 2.3.C and shall be considered when
developing vertical curvature.
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5. The minimum vertical clearance for all structures traversing over City of
McKinney thoroughfares is 17.5 feet on State maintained roadways.
Consideration shall be given to future roadway resurfacing which would decrease
the clearance provided. A minimum of 10-foot vertical clearance shall be
provided for all roadway crossings of hike and bike trails.

6. All divided arterials shall be profiled such that the ultimate median curb lines
have a maximum elevation differential of 3 inches per 20 feet of median width.
This is necessary to accommodate the installation of future median openings and
turn lanes along arterials. 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. Any differential exceeding 3 inches per 20 feet of median width
requires approval from the Director of Engineering.

2.2.E. Cross-Sectional Elements

1. Pavement Cross-Slopes — All major and minor arterials shall have a cross-slope
of 2%. The cross-slope can vary where there is a transition into or out of a
maximum 2% superelevation. When superelevation is used as approved by the
Director of Engineering, the maximum allowable rate of superelevation for
roadways in the City of McKinney is 4%. Superelevation must be designed
consistent with the guidelines in AASHTO'’s current edition of A Policy on
Geometric Design of Highways and Streets.

2. Parking — Where parking lanes are required, a minimum width of 8 feet is
required for such lanes.

3. Intersections — See Section 2.3 for intersection design requirements, including
intersection sight distance considerations.

4. Parkways — A parkway is the area between the edge of the roadway pavement
and the ROW line that is reserved for public use. The parkway width varies for
different roadway classifications, and is generally a minimum of 10 feet wide.
Sidewalks and utilities are typically situated within the parkway of a thoroughfare.
Refer to Section 2.10 for additional information regarding sidewalks and other
pedestrian facilities within the parkway. The cross-slope of all parkways shall be
a maximum of 2%.

a. Fences, walls, screening devices, signs, and other structures shall conform to
the Unified Development Code, and as amended.

b. Foliage of hedges, trees, and shrubs located in or encroaching into public
ROW shall be maintained such that the minimum overhang above a sidewalk
shall be 7 feet and the minimum overhang above an arterial or collector street
shall be 14 feet.
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c. Plants in the public ROW that will grow over 24 inches (when mature) above
the adjacent street’s curb shall conform to all the above requirements, where
applicable. All landscape plans shall show all items required on the Plan
Review Development Checklist in Appendix B, including the locations and
types of such plants and the prescribed visibility triangles. Refer to Section 7
for additional landscape requirements.

5. Side Slopes — In areas where the proposed improvements require grading
outside of the street ROW in order to tie to existing ground, a maximum 4H:1V
slope can be used for grading.

6. Clear Zone — A clear zone shall be provided for all streets. The clear zone is an
unobstructed, relatively flat area provided beyond the edge of the traveled way
for the recovery of errant vehicles. A minimum clear zone of 4 feet shall be
provided from the face of the curb on tangent sections. A minimum clear zone of
6 feet shall be provided from the face of the curb on curved sections. Refer to the
AASHTO’s current edition of Roadside Design Guide and TxDOT'’s current
edition of Roadway Design Manual for all other cases, including rural
classifications.

7. Guardrails — Where clear zone requirements cannot be met, any combination of
a sloping-faced curb that is 6 inches or shorter and a strong-post guardrail can
be used where the curb is flush with the face of the guardrail up to an operating
speed of 50 mph. Refer to the National Cooperative Highway Research Program
(NCHRP) Report 537 for required clear zone widths and fixed object protection.

2.2.F. Partial or Substandard Streets

1. Wherever a partial street has already been provided adjacent to an area to be
subdivided, the other remaining portion of the street shall be platted with such
subdivision. Where part of a street is being dedicated along a common
property line where no roadway currently exists, the first dedication of ROW
shall be of an adequate width so that the Developer shall be responsible for
at least 24 feet of clear pavement width, or as considered necessary by the
Director of Engineering. In cases where the ultimate typical section travel
width is less than 26 feet (face of curb to face of curb), the Developer shall be
responsible for the full width of clear pavement. Additional ROW and
easements shall be dedicated as necessary to install signage and to perform
grading activities.

2. All streets serving as the primary or secondary access point to a development
shall meet current city standards.

3. Whereas the existing street is substandard in width, or a material other than
concrete or asphalt, or a pavement surface not adequate for the proposed
traffic, the existing street shall be improved to at least 24 feet of clear
pavement width conforming with current design standards, or as required by
the Master Thoroughfare Plan.
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2.2.G. Tapers and Street Cross-Over Design

1. Street cross-overs are used on divided arterials to transition from divided to
undivided sections of roadway. The minimum design speed to be provided for the
transition shall be based on the roadway classification as summarized in Table
2-1. The transition should follow a straight-line taper for the cross-over. Street
cross-over requirements can be found in Figure 2-3.

C /— R.O.W.
‘ e 4
;I — / 5
/ |; = DOUBLE STRIPING
/ |z AS NECESSARY
REMOVE CURB ; / SITE CONDITIONS SHALL BE
AS NECESSARY TELANE STRIERS CONSIDERED IN DESIGNING

GRADES AND CROSS SECTION
Figure 2-3 — Cross-Over Design

2. The required length of the transition is calculated using the following formulas:

2

L =—5 (forS<40mph) L =WS (for S > 40 mph)
C=L/2
Where:

L = Length of merging taper transition (feet) measured along the roadway
centerline

W = Width of the offset (feet)

S = Speed (mph)

C = Length of cross-over (shifting taper) transition

3. For a shifting taper where the number of lanes will not be reduced, the length of
the cross-over transition (C) shall be ¥ of L. For a merging taper, the length of
transition shall be equal to L. If both a lane reduction and cross over is required,
the lane reduction by merging taper shall be completed prior to beginning the
crossover (shifting taper).

4. Reverse curves and other alternative cross-over designs shall be reviewed on a
case-by-case basis and approved by the Director of Engineering.
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2.2.H. Dead-End Streets/Cul-de-Sacs/Stub Streets

1.

All dead-end streets shall have a turn-around unless otherwise allowed below.
Turn-arounds at the end of dead-end streets (cul-de-sacs) shall have the
following circular driving surface and a street ROW.

a. Residential (R2U), surface diameter: 80 feet, ROW diameter: 100 feet
b. Commercial (C2U), surface diameter: 100 feet, ROW diameter: 120 feet

The maximum length of a dead-end street with a turn-around (cul-de-sac) shall
be 600 feet, measured from the ROW line of the intersecting street to the center
point of the turn-around.

If any residential lot fronts onto the dead-end portion of a street that will be
extended in the future, a temporary turn-around that meets the standards
described above shall be constructed at the end of the dead-end street within a
temporary street easement. The following note shall be placed on the plat:
“Cross-hatched area is temporary street easement for turn-around until street is
extended (give direction) with future development of abutting property”.

A stub street is an undivided dead-end street that will be extended in the future
that does not have a turn-around. No residential lots shall front onto a stub street.
Non-residential lots adjacent to a stub street shall have access to another street.
If the length of a residential stub street exceeds the depth of the adjacent
residential lots, it shall be temporarily blocked at the rear edge of the lots (or
alley) with barrel-mounted barricade. If a non-residential stub street extends
more than 100 feet beyond the last driveway on the street, it shall be temporarily
blocked at the last driveway with barrel-mounted barricade.

Type 4 object markers shall be installed at the terminus of a residential stub
street (maximum 5-foot spacing). A residential stub street shall also have a
247x30” sign prominently posted at its terminus with black letters on a white
background that states, “NOTICE — This street will be extended as part of a
future development.” Permanent Type |l barricades shall be installed at the
terminus of an arterial stub street. The installation and cost of these markers,
barricades, and/or signs shall be the responsibility of the Developer.

To minimize risk created by infrastructure maintenance, dead-end streets with a
turn-around (cul-de-sac) shall not cross bridges, multiple barrel/box culverts,
culverts deeper than 10 feet to flowline, high pressure gas lines, high voltage
electric lines, and other infrastructure that may require full street closures for
maintenance as determined by the Director of Engineering.
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2.2.l. Residential Frontage

1. Residential lots shall not front onto an arterial unless parallel access roads are
provided. The minimum distance between adjacent curbs of the thoroughfare and
the access road shall be 60 feet. Access road ROW shall be in addition to the
thoroughfare ROW and access roads shall not connect to the adjacent
thoroughfare.

2. Residential lots shall not front onto a collector within 100 feet of the ROW line of
the nearest arterial.

3. Medians installed on undivided streets at entrances to subdivisions for aesthetic
or any other purpose shall be a minimum of 8 feet wide and 100 feet long.
Roadway pavement in each direction adjacent to the median shall be a minimum
of 24 feet (face of curb to face of curb). No driveways for adjacent houses shall
be permitted on these street segments within 150 feet of the curb line of the
cross street. The median shall terminate at the ROW line of the intersecting
thoroughfare.

4. Residential lots shall not front onto a roundabout, nor should the houses face the
roundabout. Residential lot driveways shall not intersect with the roundabout or
along any section of street within the splitter island.

2.2.J. Block Requirements

1. Street Block Length — Blocks shall not exceed 1,200 feet in length, measured
along each ROW line from intersection street ROW line to intersection street
ROW line. Blocks backing to an arterial shall not exceed 1,600 feet in length. In
the case of non-rectangular blocks, each side of the block with lots fronting it
shall not exceed 1,200 feet, measured between the vertices formed by the
extension of ROW lines at each corner of the block. Blocks shall be further
restricted so that they shall contain no more than 20 lots on one side. Blocks with
a continuous series of lots longer than 1,200 feet, measured along one or more
sides, may be required to be bisected by a pedestrian easement and a sidewalk.
Blocks exceeding these dimensions shall be bisected by a minimum 25 foot wide
common area and pedestrian access easement with a minimum 5 foot side
sidewalk.

2. Street Block Width — Blocks shall be wide enough to allow two tiers of lots and
shall have a block width no less than 200 feet, except when only one tier of lots is
possible due to the size of the property or the need to back up to an arterial.
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