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Section 6.8 STREETS AND ALLEYS. WA

Except, insofar as limited by state law and the provisions of this Charter, the Council shall have
power to establish and vacate and use, and to control and regulate the use of its streets, alleys,
bridges, and public places (whether such public places be located within or without the limits of the
village) and the space above and beneath them. Such power shall include, but not be limited to, the
proper policing and supervision thereof; to the licensing and regulation, or the prohibition of the placing
of signs, awnings, awning posts, and other things which are of such nature as to impede or make
dangerous the use of sidewalks or streets, upon or over the sidewalks or streets of the village; and the
licensing and regulation of the construction and use of openings in the sidewalks or streets, and of all
vaults, structures, and excavations under the same.

(Adopted 3-13-67)
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§ 92.01 DEFINITIONS. 4 _
WW
For the purpose of this chapter, the following definitions shall apply unless the context clearly

indicates or requires a different meaning.

DOWNTOWN AREA. The area bounded by the following streets:

(1) On the west - M24 and Lapeer Street, both sides;

(2) On the south - Paint Creek;

(3) On the east - Slater Street, both sides;

(4) On the north - Jackson Street, south side and Shadbolt, south side
SIDEWALK. The portion of the street right-of-way designed for pedestrian travel.
SUPERINTENDENT. The Superintendent of Public Works of the village.

(Ord. 8.01, passed 10-11-71; Am. Ord. 8.04, passed 2-12-07)
§ 92.02 INSPECTION.

The Village Manager shall have the responsibility of periodic inspections of sidewalks and shall
make recommendations to the Council relative thereto.

(Ord. 8.01, passed 10-11-71)
§ 92.03 CONSTRUCTION.

(A) No person shall construct, rebuild, or repair any sidewalk except in accordance with the line,
grade, slope and specifications established by the Superintendent nor without first obtaining
permission from the Village Council.

(B) Whenever the Village Council shall determine that the public convenience or necessity requires
that any sidewalk shall be built or rebuilt within the limits of the village, a resolution shall be passed by
the Council directing and requiring that the sidewalk be built or rebuilt as the case may be, and
ordering or requiring that the Street Superintendent shall with due diligence build or rebuild the
sidewalk in accordance with the resolution.

(C) Within ten days after the passage of the resolution the Superintendent shall file with the Village
Clerk an estimate in writing showing the number of square feet of sidewalk required to be built
adjacent to each lot or parcel or parcels or land named in the resolution as provided for in division (B)
of this section and shall cause a written or printed copy of the resolution, together with a copy of the
estimate to be served on the owners of the lot or parcels of land abutting on the sidewalk. The notice
and estimate shall be served by delivering a copy thereof to each of the owners of the lots or premises
abutting on such sidewalk, and if such owner cannot be found in the village, the notice and estimate
shall be left with the occupants, or family on premises, or with some member of the occupant's family
of suitable age and discretion, and if any such lot or premises shall be unoccupied and the owner or
owners thereof cannot be found in the village, then the notice and estimate shall be served by posting
a copy of same in some conspicuous place on such lot or premises.

(D) The cost of building or rebuilding the sidewalk shall be paid by the property owner whose
property is abutting on the sidewalk. The cost of building or rebuilding the sidewalk, or any portion
thereof, may be levied on the lot or premises adjacent to land abutting the sidewalk as a special
assessment which shall be a lien upon the lot or premises, the same as other special assessments
and the Council may order the assessor of the village to spread the amount upon his roll as a special
assessment on the lot, lots or premises and the same shall be collected in the same manner as other
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village taxes; or the village may collect the amount from the owner or occupant of the lot or premises
in an action of assumpsit and such owner or occupant shall be liable for same, together with the costs
of suit.

(E) In the event an owner of abutting property requests an approach by cutting the curb with or
without crossing a sidewalk, same shall be done at the owner's expense in accordance with
specifications established by the Village Council.

(Ord. 8.01, passed 10-11-71)
§ 92.05 MERCHANDISE ON SIDEWALKS.

No person, company or corporation shall use any of the sidewalk within the village for the storage,
keeping or displaying thereon of any goods, wares, merchandise, produce provisions, vegetables,
boxes, barrels or show cases except within the distance of three feet from the wall of the building used
or occupied by such person, company or corporation in the business portion of the village.

(Ord. 8.01, passed 10-11-71)
§ 92.08 SIGNS, AWNINGS AND CANOPIES.

(A) No person, company or corporation shall put up, erect, keep, use or maintain on or in any
sidewalk in the village, any post or fixture for the support of any sign, awning, canopy or advertisement
or for any other purpose without first having obtained permission of the Village Manager.

(B) No person, company or corporation shall put up, erect, keep, maintain or use any awning for
canopy of or over any sidewalk in the village extending a greater distance than eight feet from the wall
or the side of the building to which the same is attached, or coming nearer than seven feet, five inches
of the sidewalk underneath it, nor shall any curtain, fringe or other appendage be attached or be
maintained, on any awning or canopy so that any part of it shall be within six feet, five inches of the
sidewalk underneath it.

(Ord. 8.01, passed 10-11-71)
§ 92.09 SIDEWALK OPENINGS.

No person, company or corporation shall cut, keep or have any opening through any sidewalk over
any area, vault or window without having the same safely and securely covered, all covering to be on
level with the walks.

(Ord. 8.01, passed 10-11-71)
§ 92.10 BARRICADES.

It shall be unlawful for any person to remove any barricade, fence, railing, barrier or other
obstruction erected to protect persons passing along the streets or alleys of the village at or near any
crosswalk, pavement, sewer, or other village improvement that has been constructed, or that is in the
course of being constructed or repaired or to remove or extinguish any light at or near the place or
places where any such improvement is being made, or at or near any obstruction or dangerous place
in the streets or alleys of the village.

(Ord. 8.01, passed 10-11-71)
§ 92.13 SNOW AND ICE ON SIDEWALKS.

(A) Owners, occupants and persons in control of any property shall be responsible for keeping all
sidewalks adjoining the property clear of snow and ice as provided in this section. Ice shall be cleared
by removal or application of sufficient quantities of deicing material or sand.
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(B) Failure to remove snow or ice from a sidewalk for a period of 24 consecutive hours is a violation
of this chapter, :

(C) On sidewalks in the downtown area, accumulations of two or more inches of snow that fails and
ice that forms, between the hours of 9:00 a.m. and 9:00 p.m., shall be removed immediately, with any
snow that accumulates or ice that forms after 9:00 p.m. to be removed by 92:00 a.m. of the following
day, with failure to comply with these requirements being a violation of this chapter.

(D) Upon a violation of a requirement of this section, in addition to and without regard to whether
the violation is pursued as provided in § 92.32, the Village Manager may cause all snow and ice to be
cleared and removed from the sidewalk, at the expense of all persons responsible, with payment of
the village's actual and administrative costs and expenses incurred in doing so to be a joint and
several debt to the village by all of the persons responsible, which shall be paid in full within 30 days of
the village's billing to those persons, and which shall be secured by a lien on the property adjoining the
sidewalk from the time the snow and/or ice is cleared and removed by the village.

(Ord. 8.01, passed 10-11-71; Am. Ord. 8.04, passed 2-12-07)
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§ 92.26 SPACING OF SHADE TREES. %)WWM’

(A) Future planting of shade and ornamental trees in the streets, parks and public places of the
village may be done by the village upon payment of certain fees and charges and in accordance with
such rules and regulations as may be established by the Village Council in so far as such rules and
regulations do not conflict with any other provisions of this subchapter.

(B) No future planting of shade and any other ornamental trees or shrubs in the streets, parks and
public places by owners or anyone employed by them shall be permitted without the approval of the
Village Manager and in compliance with the following rules as to spacing:

(1) Elm trees shall be spaced not less than 35 feet;
(2) Oak trees not less than 30 feet; and
(3) Other shade trees and ornamental trees not less than 25 feet.

(C) However, any owner of a single lot may in order to provide a shade or ornamental tree in front
of his lot, secure special permission from the village to plant a shade or ornamental tree within a lesser
distance from an existing tree than the spacing mentioned in division (B) of this section, but shall in no
case make a special planting within 20 feet of an existing shade or ornamental tree located in the
street or other public place.

(D) No tree shall be planted in the parkways, between the curb and sidewalks less than three and
one half feet from the curb line, nor less than three feet from the sidewalks; provided however, when
the parkways are less than six feet, six inches in width, any trees planted therein shall be located not
less than two feet, six inches from the curb and as near midway between the curb and sidewalk as
possible. No trees shall be planted nearer to the intersection of any streets than 20 feet from the
corner of such intersection.

(Ord. 8.01, passed 10-11-71)
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CHAPTER SIX C

DESIGN AND CONSTRUCTION STANDARDS FOR
STREETS, DRIVEWAYS, PEDESTRIAN FACILITIES AND PAVING

SECTION 6-1 INTENT

It is the intent of this chapter to provide the Applicant with a guide for the design and construction of
streets, driveways, pedestrian facilities (i.e. bike paths, safety paths, sidewalks, and other non-
motorized trails) and all other private paved surfaces such as parking lots.

SECTION 6-2 JURISDICTION

Any work proposed within the existing rights of way of the Village, Road Commission for Qakland
County (RCOC) or the Michigan Department of Transportation (MDOT) is to be reviewed and
approved by the respective agency that has jurisdiction over the subject right of way.

Any roads within the Village Corporate limits intended to be publicly dedicated are to be reviewed
and approved by the Village prior to construction. Plans must be submitted to the Village for review
by the Village Engineer in accordance with the Village’s established plan submission requirements.
Acceptance of the roadway into the Village road system upon completion is a requirement of final
project approval. In order for the constructed roadway to be accepted by the Village, appropriate
legal conveyance documents including legal descriptions, must be prepared by the Applicant for
review and approval by the Village Engineer and Village Attorney.

While RCOC and MDOT will issue construction permits for work within their respective rights of
way and their standards will dictate design improvements within their respective jurisdictions, the
Village reserves the right to require additional plan provisions or paving requirements above those
required by the governmental agency having jurisdiction.

SECTION 6-3 GENERAL

1t is the intent of the Village to encourage paving layouts and street designs that preserve natural
features by minimizing the clearing and mass grading required to construct streets, parking lots,
pedestrian facilities, etc. Paving designs should meet current AASHTO standards.

SECTION 6-4 REFERENCE TO STANDARDS

1. Public roads shall be designed and consiructed to current AASHTO standards.

2. Private roads, where permitted by the Village, shall be designed and comstructed in accordance
with sound engineering principles, taking into consideration public health, safety, and welfare, as
well as preservation of natural resources. At a minimum, current AASHTO design standards.

applicable to appropriate traffic volumes shall be adhered to.

3. Off-street parking shall be designed in accordance with the current Village Zoning Ordinance and
the specifications herein.

Adopted: 08-12-13
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CHAPTER SIX

4. Sidewalks shall be designed and constructed in accordance with the Americans with Disabilities
Act (ADA) barrier free specifications. The more strict interpretation between these standards and
ADA shall apply.

5. Non-Motorized Pedesirian Paths such as safety paths, bike paths, paved nature trails, etc. shall be
designed and constructed to current AASHTO “Guide for the Development of Bicycle Facilities”
and ADA “Outdoor Recreational Trails” standards except where modified herein. The more strict
interpretation between these standards and AASHTO and ADA shall apply.

SECTION 6-5 DESIGN CONSIDERATIONS
1. STREETS
A. Layout
1. Street layout shall provide for the continuation of existing major or collector streets in

6.

surrounding areas or conform to the development plan approved by the Village.

Certain streets, public or private, as designated by the Village, shall be extended to the
limits of the property to be developed to provide future connection with adjoining
undeveloped land.

Proposed streets shall be designed in accordance to the existing topography and produce
a reasonable gradient.

Service entrances and drives shall be permitted to provide a secondary means of access
for service and safety vehicles, provided that appropriate signage limiting usage shall be
established as required by the Village.

Street jogs with centerline offsets of less than 125 feet shall be approved by the Village
only upon an adequate demonstration that there are no reasonably feasible alternatives.

Alleys and half-streets are prohibited except where absolutely essential to the reasonable
development of the property in conformance to these Standards and the Zoning
Ordinance and as reviewed and approved by the Village on a case by case basis.

B. Right of Way Requirements

L.

2,

New public road rights of way shall meet minimum Village standards, subject to review
by the Village Engineer.

Private roads, where permitted, shall be contained within a dedicated easement for
ingress and egress. The easement widths shall be as necessary to accommodate paving
and drainage improvements.

Adopted: 08-12-13
Design and Construction Standards Chapter Six
Village of Lake Orion Page 2



CHAPTER SIX

C. Genmetrics

1

Existing public roads or roads intended on being publicly dedicated shall meet the width
standards of the Village.

The paved surface width of private roads shall be as necessary in order to accommodate
vehicle access, planned on-strect parking, and safe vehicular maneuverability, subject to
review by the Village Engineer.

Pavement widths for each side of a boulevard shall, at a minimum, accommodate 1-way
traffic. Island widths shall typically be ten (10”) to sixteen (16’) feet. The nose of the
island shall be twelve (12) feet from the edge of pavement of the intersecting street.

Private road grades shall be typically eight (8%) percent or less. Where essential to
maintain natural features, grades exceeding eight (8%) percent may be permitted,
provided AASHTO Standards applicable to the proposed design volumes are met as a
minimum. The grade shall not exceed three (3%) for a minimum distance of one
hundred (100”) feet from the edge of all existing public road rights of way.

Vertical curves shall be required for all grade changes in excess of one (1%) percent and
shall meet AASHTO standards for public roads, and private roads, where permitted,
factoring in the applicable design traffic volumes.

For public roads, the minimum sight distance for vertical curves shall be six hundred
(600”) feet for all major roads and three hundred (300°) feet for all other streets. For
private roads, cwrent AASHTO Standards applicable to proposed traffic volumes as a
minimum shall apply.

For public roads, road centerlines that deflect more than ten (10) degrees but less than
nincty (90) degrees shall be connected with a horizontal curve radius with a minimum
radius of two hundred thirty (230°) feet. Actual radii, subject to the above minimum,
shall be designed for the posted speed of the road and in accordance with AASHTO
standards. For private roads, current AASHTO Standards applicable to the proposed
design traffic volume as a minimum shall apply.

Streets intersecting major thoroughfares shail do so at approximately ninety (90)
degrees.

Cul-de-sac lengths shall not exceed 1,000 feet. Intermediary turn-a-rounds or other
available means to provide fire truck maneuverability shall be required approximately
half way along the street if the total length exceeds 1,000 feet.

Acceleration, deceleration and passing lanes for approaches to existing roads shall be
required as determined by Village Administration with recommendations provided by
the Village Engineer based upon such criteria as traffic volumes, accident data,
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CHAPTER SIX

horizontal and vertical alignment, site distance, land use, topography and other natural
conditions. Where required, acceleration, deceleration and passing lanes shall be
constructed to AASHTO standards.

11.  Streets shall be crowned with 2 percent transverse slopes provided from the centerline to
the edge of the road.

12. The proposed street cross section shall include shoulders with open ditch drainage or
curb and gutter with an enclosed storm sewer system.

2. DRIVEWAYS

A. Unless determined by the Village, property shall be developed to minimize the number of
ingress/egress points from an existing or proposed road.

B. Use of shared or common driveways for all developments, including between two
businesses is encouraged.

C. Maximum driveway grades shall be ten (10%) percent.
D. All driveway approaches to a roadway shall not exceed 1.5% for a distance of twenty-five
(25°) feet from the edge of the roadway, unless existing site topography dictates a steeper

grade. Insuch cases, the safety of access must be considered in the final driveway grade.

E. Dnveways to individual residential lots shall be surfaced as required by the Zoning
Ordinance.

F. Driveways within the public road right-of-way are to be built to the same standards as a road
with the same surface.

G. Driveways to commercial, industrial, multifamily, institutional, etc. developments shall be
surfaced in accordance to the requirements herein specified for Streets.

3.  PEDESTRIAN FACILITIES
A. General
1. Pedestrian facilities are to be installed as required by the Village Zoning Ordinance.

2, Where topography, vegetation, natural features, utilities, poles, signs etc. dictate, the
pedestrian facilities shall be meandered around these features.

3. Barrier free ramps shall be installed in accordance with current ADA barrier free
requirements and MDOT specifications at all intersections with driveways, roads,
parking lots etc.
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CHAPTER SIX

4. Pedestrian facilities installed outside of the right of way will require a dedicated
easement.

5. Proper signage for the pedestrian facilities shall be the Applicant’s responsibility.

B. Sidewalks

1.  The sidewalk shall be sloped to provide for positive drainage of storm water off of
and away from the path.

2. Sidewalks shall be concrete with a mix design suitable to achieve a strength
reguirement of 3500 psi at 28 days.

3. Concrete sidewalks shall be four (4”) inches thick non-remforced except at
driveways and approaches where they shall be six (6”) inches thick non-reinforced
for residential applications or eight (8”) inches thick non-reinforced for commercial
applications, extending ten (10°) feet past the edge of drive pavement or back of
curb. The mix design shall meet current MDOT standards. The concrete shall be
placed on a prepared granular compacted subgrade void of all unstable soils. If
native soils are not granular, then a six (6”) inch thick granular Type II sub base
shall be provided.

4.  Sidewalks shall be no less than four (4’) feet wide.

5. Gaps or joints must not t than one-half of an inch (1/2”) and run
perpendicular to the traveled path.

6.  Transverse slope of sidewalks shall not exceed two (2%) percent.

7.  Longitudinal grade (running grade) shall be as follows: up to five (5%) percent for
any length, maximum 8.33% for up to 200 feet.

8.  Resting intervals (landings) shall be required where the running grade exceeds the

maximum length as specified in No. 7 above. Resting intervals shall be minimum
five (5°) feet in length and match the width of the sidewalk. The longitudinal grade
ghall not exceed zero (0%) percent.

C. Pedestrian, Bicycle, Safety or Non-Motorized Paths (referred herein as paths)

1

Paths shall be sloped to provide for positive drainage of stormwater off of and away

from the path,

Paths shall meet the following criteria for the type of material approved by the
Village:
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CHAPTER SIX

a. Three (37) inch thick bituminous on a six (6”) inch thick aggregate base. Mix
designs shall meet current MDOT standards, subject to approval by the
Village Engineer.

b. Concrete meeting specifications as outlined in paragraph 3.B.3 above.

c. Six (6”) of 21AA aggregate compacted to 98% density to provide a firm and
stable surface. Provisions for long-term maintenance of gravel paths shall be
incorporated in the development deeds, bylaws, or other legal document
approved by Village Administration.

d. Alternative materials as approved by Village Administration.

3. Gaps or joints must not be wider than one-half of an inch (1/2”) and run perpendicular
to the traveled path.

4, Transverse slope of paths shall not exceed two (2%) percent.

5. Longitudinal grade (running grade) shall be as follows; up to five (5%) percent for any
length, 8.33% for up to 200 feet, without a landing. Gravel paths cannot exceed three
(3%) percent for any distance.

6. Resting intervals (landings) shall be required where the running grade exceeds the
maximum length as specified in No. 7 above. Resting intervals shall be at minimum
five (5”) feet in length and match the width of the sidewalk. The longitudinal grade
shall not exceed zero (0%.) percent.

4. PAVING

A, All areas required to be hard surfaced under the Village Zoning Ordinance shall be surfaced
with Bituminous Asphalt or Concrete pavement in accordance with the following minimum
cross sections:

1.  For residential driveways, private parking lots and storage areas not subject to heavy
equipment loads, the required pavement section shall consist of three (3”) inches of
bituminous asphalt pavement over eight (8”) inches of compacted MDOT 22A (or
alternate six (6”) inches of compacted MDOT 21AA) aggregate on existing sand
subgrade. For commercial or industrial driveways, privaie roads, and storage arcas
subject to heavy equipment loads, the required pavement section shall consist of four
(4”) inches of bituminous asphalt pavement over ten (10”) inches of compacted MDOT
22A (or alternate eight (8”) inches of compacted MDOT 21AA) aggregate on existing
sand subgrade. For all pavement on an existing clay subgrade, a minimum of four (4”)
inches of compacted MDOT Class II subbase or four (4”) inches of additional
aggregate base material shall be provided. For private developments, all access drives
and internal routes to loading areas, dumpsters, equipment storage areas, or any other
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CHAPTER SIX

B.

areas subject to traffic loading by heavy non-passenger type vehicles, the Applicant
shall be required to install the thicker pavement cross-section as outlined above.

2, Alternate deep strength bituminous asphalt or concrete pavement designs will be
considered on a case by case basis provided adequate engineering data is made
available demonstrating equal structural stability and longevity to the section as
outlined under Paragraph 1 above. However, at no time, will the thickness of deep
strength bituminous pavement be less than seven (7”) inches or concrete pavement be
less than six (6”) inches.

3. All proposed pavement sections are subject to review and approval by Village
Administration.

All pavement surfaces must be supported upon a prepared subgrade that is properly drained
and has been compacted to MDOT standards. When unstable subgrade materials (i.e. peat,
muck, marl, wet clays, etc.) are encountered, excavation and removal of such unstable
materials and replacement with suitable engineered fill compacted in place shall be required.
Fill materials shall be approved by the Village Engineer. Where the removal of unstable
soils is not feasible due to excessive depths, an alternative pavement section must be
submitted to Village Administration for review. Soil stabilization measures such as
geotextile fabric, geotensile reinforcement products, etc may be required to provide a paved
surface that meets the intent of this standard.

Maximum parking lot grades shall be six percent.

Parking lots shall be of the size and configuration as required in the Village Zoning
Ordinance.

SECTION 6-6 PLAN REQUIREMENTS

1. PLANVIEW

A.
B.

Road and right-of- way width must be shown on the plans.

Cross sections of all pavement sections shall be provided, including surface, subbase, and a
shoulder and ditch profile.

All parking lots, loading spaces, and driveway layouts, along with typical dimensions and
layouts of parking spaces shall be shown.

Entrance, intersection, and cul-de-sac details must be shown.

Existing grade elevations at the center of the proposed roadway curbed in fifty (50°) foot
intervals or as need to accurately demonstrate proposed plan.

Complete mix design for asphalt or concrete shall be given.

G. The location of any proposed or existing utilities and structures within the proposed right of

way.
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CHAPTER SIX

H. Provisions for the removal of any unsuitable soils including peat, muck, and marl, as well as
brush, trees, tree stumps, and similar material from the full width of the roadway.

I. Any proposed culverts (driveway or cross) including size, type and invert elevations,
J. Proposed and existing parking lot and driveway grades.

K. Legal descriptions for the road right of way for public roads and ingress and egress
easements for private roads must be provided.

L. Sight distances must be provided.

2. PROFILE VIEW

A. Elevations at top of curb or centerline if not curbed in fifty (50°) foot intervals or as need to
accurately demonstrate proposed plan,

B. Existing grade elevations at the center of the proposed roadway curbed in fifty (50°) foot
intervals or as need to accurately demonstrate proposed plan.

C. Station and elevations of all high and low points, grade breaks, curb returns, intersecting
property lines and vertical curve information.

D. The station and elevation of the rim grade of all drainage structures.
SECTION 6-7 CONSTRUCTION PROVISIONS
1. CONCRETE

No aggregates shall be used which have become mixed, while in storage, with foreign material.
Frozen aggregates or aggregates containing frozen lumps shall be thawed before use.

Fine aggregate shall consist of natural sand. It shall be composed of clean, hard, strong,
durable, uncoated grains and shall conform to current Standard Specifications 2NS for fine
aggregate for Portland cement concrete pavement of the Michigan Department of Transportation
(M.D.O.T.).

Coarse aggregate shall be crushed stone, rock, gravel or blast furnace slag weighing not less
than 75 pounds per cubic foot in accordance with AST C-29, and shall be composed of hard,
sound, uncoated pieces conforming to Michigan Department of Transportation designation 6A.

Cement shall be Air-Entraining Portland Cement, Type 1A conforming to ASTM C150. Air-
Entraining Portland Blast-Furnace Slag Cement, Type IS-A conforming to ASTM C595 or
High-Early-Strength Air-Entraining Portland Cement, Type IIIA conforming to ASTM C150.

The water used in mixing or curing concrete shall be clean, clear, and reasonably free of oil,
salt, acid, alkali, sugar, vegetable, organic or other matter or substance injurious to the finished
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~CHAPTER SIX

product. If the water is of questlonable quality, it shall be tested in accordance with AASHTO
T-26. Lo

Ajr-entraining agents shall conform to the requirements of ADTM C-260. Air-entraining agents
shall have proven compatibility will all local concrete materials, including cement, and shall be
capable of providing in the concrete the required air contents and.an air-void system know to
produce durable, scale-resistance concrete. :

.. Water-reducing admixtures shall conform to the requirements of ASTM C-494, Type A. Water-

+ - reducing, retarding -admixtures shall be used only when specified or authorized, in which case

- ... they shall conform to the requirements of ASTM C-494, Type D. When conditions warrant,

.. Village  Administration may allow or require the use of an accelerator conforming fo the
requlrements of AST C- 494 for chemlcal admixtures or ASTM D-98 for caleium chloride.

Thc proportlomng of concrete mlxtures shall be based upon the water—cement ratio.
. All concrete must be placed using forms built to current standards.

The subgrade under the forms shall be compacted and cut to grade so that the form when set
- will be uniformly supported for its entire length at the speclﬁed elevatlon -All forms shall be
cleaned and oiled each time they are used.: SR

Forms shall not be removed from freshly placed concrete until it has set for 12 hours unless
slipform 1is used. The forms shall be carefully removed so that no damage will be done to the
pavement. e . ‘ o

. The concrete shall be mixed in quantities required for immediate use and shall be deposited on
_the subbase in such a manner as-to require as little rehandling as possible. Necessary hand
spreading shall be done with shovels, not rakes. .

The sequence of finishing operations shall be the strike-off and consolidation, floating, if

necessary, straightedging, and.final ‘surface finish. - The pavement shall: be struck off and
. consolidated with -a mechanical ﬁmshmg machine, vibrator strike board or by hand-finishing
.. methods when approved by the engineer. : : S

In general, adding water o the surface of the concrete 1o assist in ﬁnjshing 6perations shall not
be permitted. .  If it is permitted, it shall be apphed as a fog spray with approved spray
equipment. ‘

Before final finishing is completed and before the concrete has taken its initial set, the edges of
the slab and curb shall be careﬁllly finished with an edger of the radius shown on the plans.

The final surface of the concrete pavement sha.ll have a umform gntty texture true to the grades
and cross-section shown on the plans. - :
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CHAPTER SIX

Concrete shall be cured by protecting it against loss of moisture, rapid temperature change, and

mechanical injury for at least three (3) days after placement.

All longitudinal and transverse joints shall conform to the plans, spec1ﬁcatlons and standard
‘ detaﬂs ,

All joints shall be constructed true fo line w1th thelr faces perpendlcular to the surface of the
pavement,

Sealing of joints shall be completed before the pavement is opened to traffic and as soon after

completion of the curing period as is feasible. Just before sealing, each joint shall be thoroughly

- cleaned of all foreign material, including membrane curing compound, and the joint faces shall

“be cleaned by means of sand blasting and thoroughly blown out with a stream of compressed air

and surface-dry when the seal is applied. Material for seal shall be stirred during heating to

prevent localized overheating, Joint sealing material shall not be placed when the air
temnperature in the shade is less than 50 deg. F.

The Contractor shall take such precautions as are necessary to protect the concrete from rain
damage.

‘Casting of concrete during hot weather shall be limited by the temperature of the concrete at the
time of placing. Concrete shall not be-cast when'the temperature of the concrete is above 90
degrees F.

No concrete shall be placed unless the temperature of the air in the shade and away from
artificial heat is at least 20 degrees F. and rising.

The Contractor shall employ whatever measures are necessary {o prevent damage to the work
and shall be responsible for the concrete placed during cold weather; Any concrete injured by
frost action, as determined by the Village Engineer, shall be removed and replaced at the
Contractor’s expense.

All materials proposed to be used may be inspected and tested at any time and at any place
during their preparation, storage and use. All tests of materials will be made in accordance with
methods as described or designated in the specifications. All rejected materials shall be
removed immediately frorn the job site.

The project under construction, or any section thereof, shall not be opened to traffic until so
directed or authorized by the Village.

2. CONCRETE CURB AND GUTTER
This work shall con31st of constmctmg portland cement concrete curb, gutter or combmatmn

curb and gutter, with or without steel reinforcement as provided on a prepared base. The
construction shall follow the construction of concrete base course or concrete pavement but
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CHAPTER SIX

shall be in advance of the construction of non-rigid types of pavement or base course. The
materials and construction shall be as specified in MDOT Specification Section 6.09.

3.  REINFORCEMENT

When steel reinforcement or tie bars are called for on the plans, the bars shall be properly
spaced and held in the correct position during the placing of concrete by the use of bar chairs or
other approved devices. Bars shall be lapped at least ten (10”) inches unless otherwise shown
on the Plans. Reinforcement bar materials shall be in accordance with current MDOT
standards.

4,  BACKFILLING

After the concrete has sufficiently cured, the curb, gutter or combination curb and gutter, shall
be backfilled to the required elevation with approved material, which shall be compacted and
left in a neat and workmanlike condition.

5. AGGREGATE SHOULDER

The subgrade for the shoulders shall be graded to an elevation below the finished surface that
will permit the placing of the specified thickness of shoulder material.

The aggregate shall be placed on the prepared subgrade to such a depth that the compacted layer
will be not more than five (5”) inches thick. Where the completed shoulder is to be more than
five (57) inches thick, it shall be constructed in two or more courses. The aggregate shall be
deposited on the shoulders by means of an approved mechanical spreader. On irregular areas
where the use of a mechanical spreader is not practical, the use of hand tools or power grading
equipment will be approved for spreading and shaping of the shoulder material.

Dumping the aggregate on the road and grading it onto the shoulder will not be permitted.

The aggregate shall be compacted to not less than 100 percent of the maximum unit weight, by
the use of pneumatic-tired compaction equipment or vibrator compactors

The rolling and compacting operation shall be performed immediately after the shoulder
material has been spread. Water shall be applied as needed, to aid in the compaction and
shaping of the surface. The water shall be applied by means of approved sprinkler equipment.

6. BITUMINOUS PAVING

The bituminous mixture required shall be as specified on the plans. The bituminous mixture
shall be designed to meet the applicable requirements for stability, flow, voids in mineral
aggregate (VMA) and air-voids, all as specified in current MDOT standards. The aggregates,
mineral filler (if required) and asphalt cement shall be combined as necessary to produce a

Adopted: 08-12-13
Design and Construction Standards Chapter Six
Village of Lake Orion Page 11



CHAPTER SIX

mixture proportioned within the master gradation range limits as included in current MDOT
standards.

For bituminous base course mixtures required to be placed directly on the sub-grade or
sub-base, the density, grade, and cross-section shall meet the approval of Village Administration
prior to placement of any mixture. The sub-grade or sub-base shall meet the specified
tolerances for grade and elevation and shall be compacted to not less than 95% of maximum
density as determined by ASTM Method D-1557 for a depth of not less than nine (9") inches. If
a prime coat is specificd, it shall be placed at a rate of 0.25 gallons per square yard. Beforc
placing the prime coat, the surface shall be clean and free from excessive moisture, Under no
circumstances shall pools or excess bituminous prime coat material be allowed to remain on the
surface. The prime coat shall be properly cured before placing the bituminous mixture, but in
no case less than 24 hours.

Prior to placing the bituminous mixture on the aggregate base, the finished surface shall be
shaped to line and grade within a tolerance of +/- 3/8 inch, unless otherwise specified. The
aggregate base course shall be compacted for its full depth to not less than 98% of maximum
density as determined by ASTM D-1557. The aggregate surface shall be maintained in a
smooth, compacted condition and in close conformity to line, grade, and cross-section. No
bituminous material may be placed until the aggregate surface has been inspected and approved
by Village Administration.

Catch basin and manhole covers, monument boxes, and water shutoffs shall be adjusted in
accordance with current MDOT procedures or under the specific specifications within the
approved site plan.

Before placing any bituminous mixture, the surface of the pavement and paved shoulders, if
applicable, shall be thoroughly cleaned of all dirt and debris using a method approved by the
Engineer. This work shall also include routine blowing, with compressed air, of the joints and
cracks to remove loose material. The Contractor shall not place any bituminous mixture until
the condition of the pavement to be resurfaced has been inspected and approved by the Village
Engineer or the agency having jurisdiction over the road. Existing bituminous patches with a
high bitumen content, cold patches, or any patches which may cause an unsatisfactory
performance of the overlay shall be removed. Prior to placing of an intermediate or surface
course, the underlying or level course shall be cleared of all foreign or objectionable matter and
debris with power blowers, power brooms, or hand brooms.

Hand patching consists of filling holes and depressions in the existing pavement and replacing
patches. The patches shall be compacted in maximum three (3") inch lifts to a grade which is
approximately 1/8 inch above the adjacent pavement surface by use of a machine vibrator or
approved roller.

A bond coat shall be applied to the prepared surface of the existing pavement and/or the
previously placed layer of bituminous mixture and to the vertical edge of the adjacent pavement
and structures. The rate shall be 0.10 gallons per square yard or less. The bond coat shall be
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CHAPTER SIX

applied ahead of the paving operation for a distance of at least 1500 feet, depending upon traffic
conditions, as-determined by the Villagé Engineer. The bituminous mixture shall not be pldaced
untif the bond coat has cured.

The bituminous mixture shall be placed by an. app1oved self-propelled mechanical paver to such
a depth that when compacted, it will have the thickness specified on the approved plans. Pavers
~will be required to have an automatically controlled and activated screed and strikeoff assembly
except when placing mixtures for 1) variable width sections; 2} the first eourse of a base couvise
mixture on a sub-grade or on a sand sub-base; 3) base course mixtures for shoulders and
widenings less than 10.5 feet in width; or, 4) top and leveling course mixtures for shoulders and
widenings less than 8 feetin width. :

When necessary to take out. nregulantles in the c}astlng road surface, wedging with bitiminous
mixture shall be done by placing several layers with the paver, of as directed by the Viflage
Engineer. Any corrections made to the foundation by wedging with bituminous material shall
be placed compacted, and allowed to cool prior to placing base, leveling, or top course
‘mixtures, . :

Bituminous badse course mixtures shall not be placed in lifis exéeeding three (3") inches,
compacted.

The base may be opened to traffic for a period of time to be determined By the Village Engincer
-and Administration prior to placing of the surface.

When placing the hituminons top course, or the-top two (2) courses of multi-level pavement on
the traveled portion of the roadway, the paving operation shall be conducted in a combination of
widths which will cause the final course longltudmal joint lines to coincide with the proposed
painted lane lines. -« -

When the temperature of the previously placed miat fails below 170°F prior to placement of the
adjacent wal, the vertical edges of the initial mat shall be coated with bituminous bond coat
material before the mixture is placed on the adjacent section:..In placing the mixture adjacent to
all joints, hand raking or brooming will be reqtured to provide a dense smooth connection.

- Wtien placing the bituminous mixture in 2 lane- adjommg a. plcv1ously placed lane, the mixture
shall be placed such that it uniformly overlaps the first lane by two (2”) to four (4™ inches and
ig placed at a height above the cold mat equal to the breakdown roller depression on the hot mat.

- A sufficient number of experienced shovelers and rakers shall follow the spreading machinie,
adding hot mixtire and raking the mixtures as required to prodice a course that, when
completed, will conform to all requireients specified herein. Broadcasting or fanning of

~mixture over areas being compacted will not be permitted: When segregation occurs in the
mixture during placing, the spreading operation shall be suspended until the cause is determined
and corrected.
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CHAPTER SIX

In ateas where the use of maching spreading is impractical, the mixture shall be spread by hand.
Spreading shall be in a manner to prevent segregation. The mixture shall be spread uniforinly
with hot shovels and hot rakes in & loose layer -of a thickness that, when compacted, will
conform to the required grade and thickness. During hand-spreading, ecach. shovel full of
raixture shall be carefully placed by turhing the. shovel over mn a manner that will prevent
segregation. Inno case shall the mixture be placed by throwing or broadcasting from a shovel.

Each layer of bituminous mixture shall be. compacted to-the required density. Except for base
and leveling courses used for overlays, steel 3-wheeled rollers may be used for initial
compaction immedigtely following the paver. On base and leveling courses used for overlays,
pneumatic-tired rollers shall be used for initial compaction immediately following the paver
except where severe mat displacement takes place; in which case; a stecl-wheeled roller shall be
used for breakdown followed by 4 pheumatic-tired roller.

The final rolling operation on each layer of bituminous mixtute placed shall be accomplished by
use of tandem steel-wheeled rollers. Vibratory rollers shall be operated in the static mode when
iised for finish rolling or pinching the joint. Pneumatic-tired rollers-will not be permitted on top
courses. Steel rollers wheels shall be kept properly moistened with water but-usage of an excess
is prohibited. Pneurnatic-tired rollers shall be wiped down, off the paved surface, with' fuel oil
prior to rolling. .

Rolling of the mixiure shall begin as soon after placing as it will bear the roller without undue
displacement, picking up the mat or cracking. Rolling can start longitudinally at the extreme
sides of the laries and proceed toward the center of the pavement, overlapping on successive
trips by at least half the width of the drive wheel of the roller. Alternate passes of the roller
shall be of slightly different lengths. The maximuny roller spced shall not cxceed the
manufacturer's recomrended speed for the type of mixture or thickness.of layer being placed.

‘When compacting an adjoining lane, the longitudinal joint shall be rolled first with the roller
supported mainly on the cold lane with three (37} to six (6”) inches of the roller extending onto
the freshly placed bituminous mixture. ‘ ,

Pneurnatic-tired rolling of longitudinal joints shall overlap the hot joint. Pricumatic-tired rollers
shall ‘not mark or'rut the sutface or displace the pavement edges. The pneumatic-tired roller
shall be ballasted to obtain the required ground-contact pressures: In order to obtain a uniformty
textured mat and the desired in-place density, the Contraetor shall raise or lower tire pressures at
any time during the rolling operations, The roller operations shall be conducted in such a
manner as to prevent scuffing or chatter marks-in the pavement surface: . The number.of passes
made by the pneumatic-tired roller shall not be less than two round trip passes over each area.

Tn al! placés fiot accessible to- the roller, the hot mixture shall be compacted by hand-tampers.
Skin patchingon an area that has been rolled will not be permitted. Any mixture that becomes
contaminated, or is in any way defective, shall be removed, replaged with hot mixture, and
compacted to-the density of the surrounding area,
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 .CHAPTER SIX

When the placement rate exceeds 800.square yards per hour, a separate finish roller shall be
used in addition to the roller(s) used in establishing the rofling procedure. Roller speeds shall
not exceed those established by the rolling pattern. Rolling shall proceed continuously until the
required in-place density is attained. This density shall be not less than 97% of density of
laboratory compacted specimens of the same mixture, using the Marshall Method with 50 blows
per side. If specified on the plans, the compaction of the bituminous mixture may be controlled
by the MPOT Nuclear Gage Method, in which case requirements of MDOT Section 4.00.11
will apply.

Finish rolling shall continue until-all roller marks are eliminated, No traffic shall be allowed on
the surface being placed until rolling has been completed and the surface has cooled sufficiently
to:prevent damage from traffic:

After final rolling, the surface may be tested using a 10 foot straight-edge at selected locations
shall not have a variation of the surface from the testing edge of the straight-edge between any
two contacts with the surface exceeding 1/4 inch. Variations in excess of the specified tolerance
shall be corrected.

Joints between old and new pavements or between successive day's work, or joints that have
become cold because of delay, shall be made carefully to insure continuous bond between old
and new sections of the course. All joints shail have the same texture, density, and smoothness
as other sections of the layer. Contact surfaces of previously constructed pavements that have
become coated with dust, sand, or other objectionable material shall be cleaned by brushing or
cut back with an approved power saw, as directed. The surface against which new material is to
be placed shall be sprayed with a thin, uniform tack coat of bituminous material. The material
shall be applied far enough in advance of placement of the fresh mixture to: insure adequate
curing. Care shall be taken to prevent damage or contamination of the sprayed surface.

The roller shall pass over the unprotected end of freshly placed mixture only when placing of
the layer is discontinued ot when delivery of mixture-is interrupted 1o the extent that unrofled
material may become cold. In all cases, the edge of the previously placed layer shall be cut
back to expose an even, vertical surface for its full thickness. In continuing placement of a strip,
the. mechanical hot mixture will be spread to obtain a joint after rolling which conforms to the
required density and smoothness specified. When required, the fresh mixture shall be raked
against the joints, thoroughly tamped with hot tampers, and smoothed with hot irons and rolled.

Longitudinal joints in surface course or leveling course shall be so placed that the joint will be
offset from that of any undérlying course by at least 1 foot. Edges of previously placed strips
that have ¢ooled or are irregular, honeycombed, poorly compacted, damaged, or otherwise
defective, -and unsatisfactory sections of the joint shall be cut back to expose a clean, sound
surface: for the full thickness of the.course as. directed. When required, fresh mixtures shall be
raked against the joint, thoroughly tamped with hot tampers, smoothed with hot irons, and
rolled.
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CHAPFPTER SIX

Bituminous material shall not be applied when rain is threatening or when the temperature in the
shade is lower than 60 deg. F.
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