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1. PROJECT DESCRIPTION
The Project involves construction work associated with:

Lone Pine State Park — Pedestrian Bridge Replacement
Fish, Wildlife & Parks (FWP) project # 7196112
Located in Flathead County, MT

The project generally includes removal and replacement of the pedestrian bridge at Lone
Pine State Park, including but not limited to construction of the new abutments, landings,
railings, and reclamation of construction-related disturbed areas.

2. PROJECT RELATED CONTACTS

Project contacts are designated as follows:
Owner: Montana FWP
1420 E. Sixth Ave.
PO Box 200701
Helena, MT 59620-0701

FWP Project Representative: Randi Rognlie, Project Manager
FWP Project Manager
1522 9t Avenue
Helena, MT 59620
406-841-4019 (wk)
406-431-9797(cell)
406-841-4004 (fax)

3. SITE INSPECTION

All Bidders should satisfy themselves as to the construction conditions by personal
examination of the site described in this document. Bidders are encouraged to make any -
investigations necessary to assess the nature of the construction and the difficulties to be
encountered, see General Conditions, Article 3.

4. SOILS INFORMATION

Geotechnical investigation work has not been done for this Project. It is the responsibility
of the Bidders to conduct all investigations and determine the soil type and digging
conditions that may be encountered with this Project prior to bid preparation, see General
Conditions, Article 3.

5. PROJECT REPRESENTATIVE, INSPECTIONS, AND TESTING

The Contractor’s work will be periodically tested and observed to ensure compliance with
the Contract Documents. Complete payment will not be made until the Contractor has
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demonstrated that the work is complete and has been performed as required. If the
Project Representative detects a discrepancy between the work and the requirements of
the Contract Documents at any time, up to and including final inspection, such work will not
be completely paid for until the Contractor has corrected the deficiency, see General
Conditions, Article 9.

The Project Representative will periodically monitor the construction of work to determine if
the work is being performed in accordance with the contract requirements. The Project
Representative does not have the authority or means to control the Contractor's methods of
construction. It is, therefore, the Contractor's responsibility to utilize all methods,
equipment, personnel, and other means necessary to assure that the work is installed in
compliance with the Drawings and Specifications, and laws and regulations applicable to
the work. Any discrepancies noted shall be brought to the Contractor's attention, who shall
immediately correct the discrepancy. Failure of the Project Representative to detect a
discrepancy will not relieve the Contractor of his ultimate responsibility to perform the work
as required, see General Conditions, Article 3.

The Contractor shall inspect the work as it is being performed. Any deviation from the
Contract requirements shall be immediately corrected. Prior to any scheduled observation
by the Project Representative, the Contractor shall again inspect the work and certify to the
Project Representative that he has inspected the work and it meets the requirements of the
Contract Documents. The Project Representative may require uncovering of work to verify
the work was installed according to the contract documents, see General Conditions, Article
12.

The work will be subject to review by the Project Representative. The results of all such
observations, and all contract administration, shall be directed to the Contractor only
through the Project Representative.

5.1  Services Required by the Contractor. The Contractor shall provide the following
services:

a. Any field surveys to establish locations, elevations, and alignments as stipulated on
the Contract Documents. FWP reserves the right to set preliminary construction
staking for the project. The Contractor is responsible to notify FWP for any
construction staking discrepancies.

b. Preparation and certification of all required shop drawings and submittals as
described in the General Conditions, Article 3.

c. All testing requiring the services of a laboratory to determine compliance with the
Contract Documents shall be performed by an independent commercial testing
laboratory acceptable to the Project Representative. The laboratory shall be staffed
with experienced technicians properly equipped, and fully qualified to perform the
tests in accordance with the specified standards.

d. Preparation and submittal of a construction schedule, including submittals, see
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General Conditions, Article 3. The schedule shall be updated as required, as
defined in the Contract Documents.

e. All Quality Control testing as required by the Contractor’s internal policies.

f.  All Quality Assurance testing and/or re-testing as stated in the Contract Documents,
see General Conditions, Article 13.

5.2  Services Provided by the Owner. The Owner shall provide the following services at
no cost to the Contractor except as required for retests as defined in the Contract
Documents.

a. The Project Representative may check compaction of backfill and surfacing courses
using laboratory testing submittal information supplied by the Contractor. These
tests are to determine if compaction requirements are being fulfilled in accordance
with the Contract Documents. It is ultimately the responsibility of the Contractor to
ensure that this level of compaction is constant and met in all locations.

b. Any additional Quality Assurance testing deemed appropriate by the Owner, at the
Owner’s expense.

6. ENGINEERING INTERPRETATIONS

Timely Engineering decisions on construction activities or results have an important bearing
on the Contractor’'s schedule. When engineering interpretation affects a plan design or
specifications change, it should be realized that more than 24 hours may be required to
gain the necessary Owner participation in the decision process including time for formal
work directive or change order preparation as required.

7. REJECTED WORK

Any defective work or nonconforming materials or equipment that may be discovered at any
time prior to the expiration of the warranty period, shall be removed and replaced with work
or materials conforming to the provisions of the Contract Documents, see General
Conditions, Article 12. Failure on the part of the Project Representative to condemn or
reject bad or inferior work, or to note nonconforming materials or equipment on the
Contractors submittals, shall not be construed to imply acceptance of such work. The
Owner shall reserve and retain all its rights and remedies at law against the Contractor and
its Surety for correction of any and all latent defects discovered after the guarantee period
(MCA 27-2-208).

Only the Project Representative will have the authority to reject work which does not
conform to the Contract Documents.

8. UTILITIES

The exact locations of existing utilities that may conflict with the work are not precisely
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known. It shall be the Contractor's responsibility to contact the owners of the respective
utilities and arrange for field location services. One Call Locators, 1-800-424-5555

The Contract Documents may show utility locations based on limited field observation and
information provided to the Project Representative by others. The Project Representative
cannot guarantee their accuracy. The Contractor shall immediately notify the Project
Representative of any discrepancies with utility locations as shown on the Contract
Drawings and/or their bury depths that may in any way affect the intent of construction as
scoped in these specifications.

There will be no separate payment for exploratory excavation required to locate
underground utilities.

8.1

8.2

Notification. The Contractor shall contact, in writing, all public and private
utility companies that may have utilities encountered during excavation. The
notification includes the following information:

a. The nature of the work that the Contractor will be performing.

b.  Thetime, date and location that the Contractor will be performing work
that may conflict with the utility.

C. The nature of work that the utility will be required to perform such as
moving a power pole, supporting a pole or underground cable, etc.

d. Requests for field location and identification of utilities.

A copy of the letter of notification shall be provided to the Project
Representative. During the course of construction, the Contractor shall keep
the utility companies notified of any change in schedule, or nature of work
that differs from the original notification.

Identification. All utilities that may conflict with the work shall be the
Contractor's responsibility to locate before any excavation is performed. Field
markings provided by the utility companies shall be preserved by the
Contractor until actual excavation commences. All utility locations on the
Drawings should be considered approximate and should be verified in the
field by the Contractor. The Contractor shall also be responsible for locating
all utilities that are not located on the Drawings.

Utilities are depicted on the Contract Documents in accordance with their
achieved “Quality Levels,” as defined in the American Society of Civil
Engineer's Document, ASCE 38, “Standard Guideline for the Collection and
Depiction of Existing Subsurface Utility Data.” Reliance upon these data for
risk management purposes during bidding does not relieve the Contractor, or
Utility Owner from following all applicable utility damage prevention statutes,
policies, and/or procedures during construction. It is important that the
Contractor investigates and understands the scope of work between the
project Owner and Engineer regarding scope of limits of the utility
investigations leading to these utility depictions. Definitions of Quality Levels
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are described as follows:
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. "QUALITY LEVEL A" - (QLA): LOCATING THROUGH

EXCAVATION. QLA data are highly accurate and are obtained by
surveying an exposed utility. As such, both horizontal and vertical
data are recorded. Survey accuracies are typically set at 15mm (1/2-
inch) vertically, and to project survey standards horizontally (typically
the same as for topography features), although these survey
accuracies and precisions are generally left to the owner to specify in
a scope of work. In addition to the applicable standard of care and
any other additional standards imposed by commercial indemnity
clauses, the accuracy of these location data is also typically
guaranteed. Other data typically characterized include material type,
surface elevation, utility size/capacity, outside dimensions, and
configurations, soil type, and utility condition.

. "QUALITY LEVEL B" — (QLB): DESIGNATING. QLB information is

obtained through the application of appropriate surface geophysical
methods to identify the existence and approximate horizontal location
of utilities (a utility’s “designation”) within the project limits, followed by
survey, mapping, and professional review of that designation.
Underground utilities are identified by interpretation of received
signals generated either actively or passively, and through correlating
these received signals with visible objects (QLC) and record data
(QLD) to determine function. Designated utilities that can’'t be
identified are labeled as “unknowns.” Although approximate has no
accuracy associated with it, generally the locations are within inches
rather than feet. The more utility congested the area or the deeper the
utilities, the less likely it is that the designations will achieve that
accuracy. These designations are then surveyed to project
accuracies and precisions, typically third-order accuracy similar to
other topography features. Note that surveying existing one-call
marks does not lead to QLB data, since the genesis of the marks was
not under the direct responsible charge of the professional certifying
the QLB depictions, and one-call generally does not address unknown
utilities, privately owned utilities, utilities without records, abandoned
utilities, and so on. Nor does the professional have knowledge of the
field technician’s qualifications, training, and level of effort.

. "QUALITY LEVEL C" - (QLC): SURFACE VISIBLE FEATURE

SURVEY. QLC builds upon the QLD information by adding an
independent detailed topography site survey for surface-visible
appurtenances of subsurface utilities including but not limited to fire
hydrants, valves, risers, and manholes. Professional judgment is
used to correlate the QLD data to the surveyed features, thus
increasing the reliability of both utility location and existence. Itis a
function of the professional to determine when records and features
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8.3

8.4

8.5

8.6

8.7

do not agree and resolve discrepancies. This may be accomplished
by depiction of a utility line at quality level D, effectively bypassing or
disregarding (but still depicting) a surveyed structure of unknown
origin. Additional resolution may result from consultation with utility
owners.

d. “QUALITY LEVEL D" — (QLD): EXISTING RECORDS RESEARCH.
QLD is the most basic level of information. Information is obtained
from the review and documentation of existing utility records, verbal
accounts, and/or one-call markings (to determine the existence of
major active utilities and their approximate locations).

Removal or Relocation of Utilities. All electric power, street lighting, gas,
telephone, and television utilities that require relocation will be the
responsibility of the utility owner. A request for extending the specified
contract time will be considered if utility owners cause delays.

Public Utilities. Water, sewer, storm drainage, and other utilities owned and
operated by the public entities shall, unless otherwise specifically requested
by the utility owner, be removed, relocated, supported or adjusted as
required by the Contractor at the Contractor's expense. All such work shall be
in accordance with these Contract Documents, or the Owner's Standard Spe-
cifications or written instructions when the work involved is not covered by
these Specifications.

Other Utilities. Utilities owned and operated by private individuals, railroads,
school districts, associations, or other entities not covered in these Special
Provisions shall, unless otherwise specifically requested by the utility owner,
be removed, relocated, supported or adjusted as required by the Contractor
at the Contractor's expense. All work shall be in accordance with the utility
owner's directions, or by methods recognized as being the standard of the
industry when directions are not given by the owner of the utility.

Damage to Utilities and Private Property. The Contractor shall protect all
utilities and private property and shall be solely responsible for any damage
resulting from his construction activities. The Contractor shall hold the Owner
and Project Representative harmless from all actions resulting from his
failure to properly protect utilities and private property. All damage to utilities
shall be repaired at the Contractor's expense to the full satisfaction of the
owner of the damaged utility or property. The Contractor shall provide the
Owner with a letter from the owner of the damaged utility or property stating
that it has been repaired to the utility owner's full satisfaction.

Structures. The Contractor shall exercise every precaution to prevent
damage to existing buildings or structures in the vicinity of his work. In the
event of such damages, he shall repair them to the satisfaction of the owner
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8.8

8.9

8.10

8.11

8.12

of the damaged structure at no cost to the Owner.

Overhead Utilities. The Contractor shall use extreme caution to avoid a
conflict, contact, or damage to overhead utilities, such as power lines,
streetlights, telephone lines, television lines, poles, or other appurtenances
during the course of construction of this project.

Buried Gas Lines. The Contractor shall provide some means of overhead
support for buried gas lines exposed during trenching to prevent rupture in
case of trench caving.

Pavement Removal. Where trench excavation or structure excavation
requires the removal of curb and gutter, concrete sidewalks, or asphalt or
concrete pavement, the pavement or concrete shall be cut in a straight line
parallel to the edge of the excavation by use of a spade-bitted air hammer,
concrete saw, colter wheel, or similar approved equipment to obtain a
straight, square clean break. Pavement cuts shall be 2 feet wider than the
actual trench opening.

Survey Markers and Monuments. The Contractor shall use every care and
precaution to protect and not disturb any survey marker or monuments, such
as those that might be located at lot or block corners, property pins, intersec-
tion of street monuments or addition line demarcation. Such protection
includes markings with flagged high lath and close supervision. No
monuments shall be disturbed without prior approval of the Project
Representative. Any survey marker or monument disturbed by the Contractor
during the construction of the project shall be replaced at no cost to the
Owner by a licensed land surveyor.

Temporary Utilities. The Contractor shall provide all temporary electrical,
lighting, telephone, heating, cooling, ventilating, water, sanitary, fire protec-
tion, and other utilities and services necessary for the performance of the
work. All fees, charges, and other costs associated therewith shall be paid for
by the Contractor.

9. CONSTRUCTION SAFETY

The Contractor shall be solely and completely responsible for conditions of the jobsite,
including safety of all persons (including employees and subcontractors) and property
during performance of the work. This requirement shall apply continuously and not be
limited to normal working hours. Safety provisions shall conform to U.S. Department of
Labor (OSHA), and all other applicable federal, state, county, and local laws, ordinances,
codes, and regulations. Where any of these are in conflict, the more stringent requirement
shall be followed. The Contractor’s failure to thoroughly familiarize himself with the
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aforementioned safety provisions shall not relieve them from compliance with the
obligations and penalties set forth therein, see General Conditions, Article 10.

10. CONSTRUCTION LIMITS AND AREAS OF DISTURBANCE

10.1  Construction Limits. Where defined limits of disturbance, construction easements or
property lines, are not specifically called out on the Contract Documents, limit the
construction disturbance to ten (10) feet, when measured from the edge of the slope
stake grading, or to the adjacent property line, whichever is less. Disturbance and
equipment access beyond this limit is not allowed without the written approval of
both the Project Representative and the Owner of the affected property. If so
approved, disturbance beyond construction limits shall meet all requirements
imposed by the landowner; this includes existing roads used and/or improved as
well as the construction of new access roads. Special construction, reclamation, or
post-construction reclamation or other closure provisions required by the landowner
on access roads beyond the construction limits shall be performed by the Contractor
at no additional cost to the Owner.

10.2 Areas of Disturbances. Approved areas of disturbance are those areas disturbed by
construction activities within the construction limits and along designated or
approved access routes. Such areas may require reclamation and revegetation
operations, including grading to the original contours, top soiling with salvaged or
imported topsoil, seeding, fertilizing, and mulching as specified herein. Other areas
that are disturbed by the Contractor's activities outside of the limits noted above will
be considered as site damage or unapproved areas of disturbance, see General
Conditions, Articles 3 and 10. This includes areas selected by the Contractor
outside the defined construction limits for mobilization, offices, equipment, or
material storage.

11. DECONTAMINATE CONSTRUCTION EQUIPMENT

Power wash all construction equipment entering the project site to prevent the spread of
noxious weeds and aquatic invasive species. This applies to all FWP projects, whether
individual construction permits specifically address cleaning of equipment.

12. TREE PROTECTION AND PRESERVATION

The Contractor and the Owner shall individually inspect all trees within the project
construction limits prior to construction. The Owner shall determine which trees are to
be removed and which trees are to be preserved. Construction of the grading, utilities
and various roadway facilities must not significantly damage the trees root system or
hinder it's chances for survival. Reasonable variations from the Contract Documents,
as directed by the Project Representative, may be employed to ensure the survival of
trees.

13. CONSTRUCTION SURVEYS
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The Contractor will be responsible for all layout and construction staking utilizing the
Project Representative’s existing control and coordinate data for the project.
Dimensions and elevations indicated in layout of work shall be verified by the
Contractor. Discrepancies between Drawings, Specifications, and existing conditions
shall be referred to the Project Representative for adjustment before work is performed.
The Project Representative may set location and grade stakes prior to construction;
however, it is ultimately the responsibility of the Contractor to check and verify all
construction staking for the project.

Existing survey control (horizontal and vertical) has been set for use in the design and
ultimately the construction of these improvements. A listing of the coordinates and
vertical elevation for each of these control points may be included in the project
drawings.

The Contractor will be responsible for preserving and protecting the survey control until
proper referencing by the Contractor has been completed. Any survey control
obliterated, removed, or otherwise lost during construction will be replaced at the
Contractor’s expense.

Contractor shall be aware of property pins and survey monuments. Damage to these
pins will require replacement of such by a registered land surveyor at no cost to the
owner.

The Contractor shall provide construction staking from the Contractor’s layouts and the
control points. Contractor’s construction staking includes at a minimum:

1. Slope stakes located at critical points as determined by the Project
Representative.

2. Blue tops every longitudinally and transversely for subgrade and crushed base to
verify finish grading of course.

3. Location and grade stakes for drainage features and retaining walls.

4. Location stakes for roadside safety items, permanent and temporary traffic
control, and misc. items as determined by the Project Representative.

Original field notes, computations and other records take by the Contractor for the purpose
of quantity and progress surveys shall be furnished promptly to the Project Representative

and shall be used to the extent necessary in determining the proper amount of payment
due to the Contractor.

14. MATERIAL SOURCES AND CONSTRUCTION WATER

The Contractor shall be responsible for locating all necessary material sources, including
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aggregates, earthen borrow and water necessary to complete the work. The Contractor
shall be responsible for meeting all transportation and environmental regulations as well as
paying any royalties. The Contractor shall provide the Project Representative with written
approvals of landowners from whom materials are to be obtained, prior to approval.

With the exception steel and iron materials, the Contractor may use materials from any
source, providing the materials have been tested through representative samples and will
meet the Specifications.

Steel and iron materials must comply with Buy America 23 CFR 635.410 and as further
described in Technical Specifications Section 01600, Part 3, Paragraph 3.2.B.
Documentation will be reviewed by the Project Engineer as part of the specific product
submittal.

Water for compaction efforts shall be supplied by the Contractor.
15. MATERIALS SALVAGE AND DISPOSAL

Notify the Owner for any material salvaged from the project site not identified in the
Contract Documents. The Owner reserves the right to maintain salvaged material at the
project site, compensate the Contractor for relocation of salvaged material, or agreed
compensation to Owner for material salvaged by the Contractor. The old bridge shall be
removed and disposed of entirely by the contractor.

Haul and waste all waste material to a legal site and obey all state, county, and local
disposal restrictions and regulations.

16. STORED MATERIALS

Contractor shall use an approved storage area for materials. Materials and/or equipment
purchased by the Contractor may be compensated on a monthly basis. For compensation,
provide the Project Representative invoices for said materials, shop drawings and/or
submittals for approval, and applicable insurance coverage, see General Conditions, Article
9.

17. STAGING AND STOCKPILING AREA
Contractor shall use staging and stockpiling sites for to facilitate the project as approved by
the Owner. Contract Documents may show approved staging and stockpiling locations.
Notify Owner within 24 hours for approval of staging and stockpiling sites not shown on the
Contract Drawings.

18. SECURITY
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The Contractor shall provide all security measures necessary to assure the protection of
equipment, materials in storage, completed work, and the project in general.

19. CLEANUP

Cleanup for each item of work shall be fully completed and accepted before the item is
considered final. If the Contractor fails to perform cleanup within a timely manner the
Owner reserves the right to withhold final payment.

Review these Contract Documents for additional Final Cleanup specifications for
specific measures, associated with Contractor responsibilities and final payment.

20. ACCESS DURING CONSTRUCTION

Construction activity, including mobilization, at the project site, may not begin prior to
September 7, 2021. Provide access to all public and private roadways and approaches
within the project throughout the construction period. It is recognized that blocking access
to the visitor’s center may be necessary at times during the project. Coordinate with Park’s
Manager for closures one week prior to closure. Vehicular and pedestrian access to the
visitor’s center must remain open all day on Saturday, September 18, 2021 for a special
FWP event.

21. CONSTRUCTION TRAFFIC CONTROL
The Contractor is responsible for providing safe construction and work zones within the

project limits by implementing the rules, regulations, and practices of the Manual on
Uniform Traffic Control Devices, current edition.

22. SANITARY FACILITIES

Provide on-site toilet facilities for employees of Contractor and Sub-Contractors and
maintain in a sanitary condition.

23. CONTRACT CLOSEOUT

The Contractor's Superintendent shall maintain at the project site, a “Record Set of
Drawings” showing field changes, as-built elevations, unusual conditions encountered
during construction, and such other data as required to provide the Owner with an accurate
“as constructed” set of record drawings. The Contractor shall furnish the “Record Set” to
the Project Representative following the Final Inspection of the Project.

The Contractor’s final payment will not be processed until the “Record Set” of drawings are
received and approved by the Project Representative.

24. MEASUREMENT AND PAYMENT
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Review these Contract Documents for additional Measurement and Payment
specifications for definitions. Quantities are listed on the Bid Proposal for Payment
ltems. Additional material quantities, volumes, and measurements may be shown on
the Contract Document drawings and/or specifications.

Unit Price quantities and measurements shown on the Bid Proposal are for bidding and
contract purpose only. Quantities and measurements supplied, completed for the
project, and verified by the Project Representative shall determine payment. Each unit
price will be deemed to include an amount considered by the Contractor to be adequate
to cover Contractor’s overhead and profit for each bid item.

The Owner or Contractor may make a Claim for an adjustment in Contract Unit Price if
the quantity of any item of Unit Price Work performed by the Contractor differs
materially and/or significantly (increase or decrease by 50%) from the estimated
quantity indicated on the Bid Proposal.

Lump sum bid item quantities will not be measured. Payment for the lump sum bid
proposal items will be paid in full amount listed on the Bid Proposal when accepted by
the Project Representative, unless specified otherwise.

Special Provisions

Page 13 of 13
125



LONE PINE STATE PARK
PEDESTRIAN BRIDGE
REPLACEMENT

FWP PROJECT # 7196112

SPECIFICATIONS

MONTANA FISH, WILDLIFE AND PARKS A2Z ENGINEERING, PLLC
DESIGN AND CONSTRUCTION

MAILING ADDRESS: PHYSICAL ADDRESS: MAILIMG ADDRESS:
PO BOX 200701 1522 9th AVENUE 138 EAST CEMTER STREET, SUITE A

HELEMA, MT 59620-0701 HELENA, MT 59601 KALISPELL, MONTANMA 59901

TEL 4D6.8341.4000 TEL 4086755 7888
Fax 406.841 4004 FAX 406755 TEEQ
fwp.mt.gov/Daing Business /Design&Construction aZz—enginearing.com

126



MONTANA FWP
LONE PINE STATE PARK
PEDESTRIAN BRIDGE REPLACEMENT
SPECIFICATIONS
TABLE OF CONTENTS

DIVISION 1 — GENERAL REQUIREMENTS

SECTION 01400 Contractor Quality Control and Owner Quality Assurance
SECTION 01500 Construction and Temporary Facilities

SECTION 01570 Construction Traffic Control

SECTION 01600 Domestic Requirements (Buy America-23 CFR 635.410)

DIVISION 2 —SITEWORK

SECTIONS 02100 — DEMOLITION

SECTION 02112 Removal of Existing Pavement, Concrete Curb, Sidewalk,
Driveway and Existing Bridge Structure
SECTION 02114 Relocating or Removing Utility Poles, Street Signs and Mailboxes

SECTIONS 02200 - EARTHWORK

SECTION 02221 Trench Excavation and Backfill for Pipelines and Appurtenant
Structures

SECTION 02234 Sub Base Course

SECTION 02235 Crushed Base Course

SECTIONS 02500 - PAVING AND SURFACING

SECTION 02529 Concrete Sidewalks, Driveways, Approaches, Curb Turn Fillets,
Valley Gutters and Miscellaneous New Concrete Construction

SECTION 02800 — SITE IMPROVEMENT AND AMENITIES

SECTION 02850 Prefabricated Bridges

SECTIONS 02900 - LANDSCAPING

SECTION 02910 Seeding
DIVISION 3 — CONCRETE

SECTIONS 03200 - CONCRETE REINFORCEMENT

SECTION 03210 Reinforcing Steel
SECTION 03310 Structural Concrete

TABLE OF CONTENTS
Page 1 of 2

127



DIVISION S —METALS

SECTIONS 055200 - METAL

SECTION 055213  PIPE TUBE AND RAILINGS
APPENDIX
APPENDIX A Standard Drawings (LOCATED IN PLAN SET IF APPLICABLE)
Standard Drawing No. 02213-1: Manhole Adjustment
Standard Drawing No. 02213-2: Water Valve Adjustment
Standard Drawing No. 02221-1: Typical Utility Trench
Standard Drawing No. 02221-2: Pipe Bedding Alternate
Standard Drawing No. 02222-1: Trench Plug Excavation
Standard Drawing No. 02528-1: Standard Curb & Gutter
Standard Drawing No. 02528-2: Drive Over Curb & Gutter
Standard Drawing No. 02529-1: Double Gutter Detail for Street Intersections
Standard Drawing No. 02529-2: Standard Fillet
Standard Drawing No. 02529-3: Type 1 Street Monument
Standard Drawing No. 02529-4: Type 11 Street Monument
Standard Drawing No. 02529-5A:  Boulevard Drive Approach
Standard Drawing No. 02529-5B:  Curb Walk Drive Approach
Standard Drawing No. 02529-6: Retrofit Drive Approach
Standard Drawing No. 02529-7A:  Boulevard Alley Approach
Standard Drawing No. 02529-7B:  Curb Walk Alley Approach
Standard Drawing No. 02529-8: Accessibility Ramp
Standard Drawing No. 02529-9: Swale Crossing
Standard Drawing No. 02529-10: ~ Mail Box Mounting for Curbline Delivery
Standard Drawing No. 02660-1: Thrust Blocking for Water Main Fittings
Standard Drawing No. 02660-2: Water and Sewer Main Separation
Standard Drawing No. 02660-3: Thrust Blocking for Water Main Valves
Standard Drawing No. 02660-4: Fire Hydrant Setting
Standard Drawing No. 02660-5: Hydrant Location Detail
Standard Drawing No. 02660-6: Water Service Line
Standard Drawing No. 02660-7: Blowoff Valve
Standard Drawing No. 02720-1: 30” (76 cm) Standard Storm Drain Inlet
Standard Drawing No. 02720-2: 24” (61 cm) Standard Riser Inlet
Standard Drawing No. 02720-3: Sanitary Sewer and Storm Drain Manhole
Standard Drawing No. 02720-4: Standard Straight Manhole
Standard Drawing No. 02720-5: 48" (122 cm) Standard Manhole Showing
Two Types of Cone Sections
Standard Drawing No. 02720-6: Precast Manhole Bases
Standard Drawing No. 02720-7: Typical Manhole Channel Details
Standard Drawing No. 02720-8: Standard Cast Iron Cover
Standard Drawing No. 02720-9: Standard 24" (61 cm) Cast Iron Ring
Manhole Frame
Standard Drawing No. 02720-10: Storm Drain Service Line
Standard Drawing No. 02730-1: Nomograph for Air Testing Gravity Sewer
Mains
Standard Drawing No. 02730-2: Sanitary Sewer Service Line
Standard Drawing No. 02730-3: Deep Sanitary Sewer Service Line
TABLE OF CONTENTS

Page 2 of 2

128



Division 1
General Requirements

129



SECTION 01400
CONTRACTOR QUALITY CONTROL AND
OWNER QUALITY ASSURANCE
PART 1: GENERAL
1.1 DESCRIPTION

A. This section describes the Contractor quality control testing requirements and
Owner’s quality assurance program.

1.2 References
A. The following ASTM publication is a part of this specification.

ASTM E 329 Evaluation of Testing and Inspection Agencies as Used in
Construction

PART 2: PRODUCT — NOT USED
PART 3: EXECUTION
3.1 GENERAL

A. Be responsible for quality control tests and inspections to control contractor
production and construction processes. Include in the Contractor quality control
system an internal organization, plans, and procedures to produce the specified
end product. Assure the system covers all construction operations, both on-site
and off-site, and is keyed to the construction sequence. Quality control testing
frequency is at Engineer/Owner discretion, except where tests are specifically
required in the technical specifications for individual products.

B. Sampling and testing to assure specification conformance are performed by the
Testing Firm hired by the contractor at discretion of owner/engineer as quality
assurance testing.

C. The Owner may select a testing agency to perform quality assurance testing.
(ASTM E329 is referenced as a guide to the selection of a qualified testing
agency.)

D. Quality assurance testing is performed following the standards in the technical

specifications for individual products.
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3.2 CONTRACTOR COOPERATION WITH QUALITY ASSURANCE AGENCY

A.

PART 4:

Assure the Owner’s personnel and quality assurance agency have access to all
work areas at all times work is in progress. Provide any special facilities or
equipment to access work areas at Contractor expense.

Notify the Engineer of the work ready for quality assurance testing. Establish and

update as the construction schedule to provide the Engineer estimated
sampling/testing dates and times.

MEASUREMENT AND PAYMENT

4.1 PAYMENT FOR TESTING

A.

Pay for all quality control testing as outlined in Subsection 3.1 above. Mix
designs for Portland Cement Concrete and Flowable Fill, mix designs for Asphalt
Concrete, backfill compaction testing and gradation testing, and all initial
aggregate quality tests are quality control tests and are at Contractor expense.
Contractor is also responsible for all concrete strength testing per the Concrete section
of this specifications. Testing costs are incidental to the work and to be included in
the unit price bid for the respective item.

4.2 RETESTING

A.

Quality assurance re-testing due to failing initial tests will be performed by the
Owner or the Owner’s quality assurance testing agency, and the re-test costs
deducted from the contract amount for the affected bid item.

END OF SECTION
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SECTION 01500
CONSTRUCTION AND TEMPORARY FACILITIES

PART 1: GENERAL

1.1 CONSTRUCTION FACILITIES

A. Furnish temporary services and utilities, including use fees and operation costs
for: potable and non-potable water; lighting and power; and, materials storage.

B. Furnish personnel support facilities including: sanitary facilities; drinking water;
first aid supplies and facilities; and, trash removal.

C. Do not park vehicles or equipment or store materials on private property without
written permission from the property owner

1.2 SECURITY

A. Provide fencing, barricades, warning signs, and lights to secure all work areas,
equipment, and materials.

1.3 DUST CONTROL

1.4 Be responsible for dust control, providing all equipment and personnel for the work.
Furnish Engineer name(s) and telephone number(s) of the person(s) responsible for dust
control during evenings and weekends. If this person cannot be contacted, Owner may at
Contractor expense, perform the work or contract the work out.

1.5 HAUL ROUTES

A. Obtain Owner approval of haul routes.

PART 2: PRODUCTS — NOT USED
PART 3: EXECUTION — NOT USED
PART 4: MEASUREMENT AND PAYMENT
4.1 PAYMENT
A. All items in Part 1 are incidental to the work and no separate payment is made for

these items.

END OF SECTION
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PART 1:

SECTION 01570
CONSTRUCTION TRAFFIC CONTROL

GENERAL

1.1 DESCRIPTION

A.

This work is the furnishing of labor, materials and equipment for installing,
maintaining and operating traffic control devices to insure the safety of the
general public and project personnel.

1.2 REQUIREMENTS

A.

Perform work under this section meeting Manual of Uniform Traffic Control
Services (MUTCD) and contract requirements.

1.3 NOTIFICATIONS

A.

PART 2:

Coordinate all construction activities to reduce traffic conflicts at the work site,
off-site events or other construction projects.

Furnish the Engineer, for Owner review, the construction traffic control plan at
least one week before construction begins or before changes in segments or
phases of the work on the project. The Owner will review and approve the Traffic
Control Plan considering known off-site activities and may require modification
to the plan or construction timing to coordinate events. Work shall not commence
until said plan is approved.

For project sites involving a through street, provide the Engineer with a news
release. Include in the news release, as a minimum, the work activity and
duration. Once approved, furnish the news release to the local media at least three
days before starting work. Notify all landowners or residents adjacent to the work
of the type and duration of the construction.

PRODUCT

2.1 TRAFFIC CONTROL DEVICES

A.

Assure all signs and barricades are reflectorized. Assure all night time traffic
control devices meet MUTCD lighting requirements.

Use traffic control devices meeting the “Manual of Uniform Traffic Control
Devices” and the “Traffic Control Devices Handbook™ requirements, available
from the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20492.

Assure all traffic control devices are clean, legible, reflective for night-time use,
and operable.
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PART 3

3.1

3.2

33

EXECUTION

WORK METHODS:

A. Place all traffic control devices as planned before permitting men or equipment on
the traveled way. Install signs, cones and barricades in that order.

B. Inspect the work area at least twice each day during construction and maintain
records of traffic control devices used and their location.

C. Assure traffic control is appropriate to the work. Assure traffic control devices are
appropriate and clean before suspending work for the day.

D. Remove traffic control devices in reverse order of installation at the end of each
shift.

E. Remove and store all unnecessary traffic control devices away from traffic’s
view.

NONCOMPLIANCE

A. Remove, repair or replace any traffic control device not providing its intended
function.

B. Do not begin work until all required traffic control devices are placed.

C. The Engineer will periodically inspect the traffic control and inform the
Contractor of any deficiencies.

D. Contractor failure to correct any deficiency in the traffic control within 4 hours of
notification is cause to deduct monies from the contract payment on the next
progress payment.

E. The Engineer may direct correcting traffic control deficiencies immediately.
Failure to immediately correct the deficiency is cause for the Engineer to correct
the deficiency at Contractor expense.

FLAGGING

A. Furnish competent and properly equipped flag persons as described in the booklet

“Instructions for Flag persons” furnished by the Montana Department of
Transportation.
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PART 4:

4.1

MEASUREMENT AND PAYMENT

PAYMENT

A.

Separate measurement for each traffic control device is not made unless the on-
site field traffic plan requirements differ materially from the original traffic
control plan in the contract. Measurement and payment for the Contractor’s off-
site traffic control plan and the designed on-site traffic control plan is on a lump
sum basis. The lump sum payment is full reimbursement for all costs of
furnishing, installing, maintaining, replacing and operating the construction traffic
control systems throughout the work period. The construction traffic control
system includes but is not limited to, signs, barricades, pavement markings,
watering, flag persons and pilot cars.

Progress payments are in proportion to total construction completed.

If changes in the approved Traffic Control Plan are directed by the Engineer,
additional payment or reduction in payment is made for the additional or deleted
items as agreed to between the Contractor and the Engineer.

END OF SECTION
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SECTION 01600
DOMESTIC MATERIALS REQUIREMENT

PART 1: GENERAL
1.3 DESCRIPTION

A. This section cites compliance with the domestic materials requirement under
23 CFR 635.410 and 23 USC Section 313. Contractor is responsible for
following these requirements as laid out in federal law.

1.4 References

A. The following is part of this specification: 23 CFR 635.410 and 23 USC Section
313

PART 2: PRODUCT — NOT USED
PART 3: EXECUTION
3.2 GENERAL

A.
Furnish domestic steel or iron materials for permanent incorporation in the
work. Domestic material is material produced by manufacturing processes,
including coating of steel or iron, that have occurred entirely in the United
States. Pig iron, and processed, pelletized and reduced iron ore may be
manufactured outside the United States.

Do not incorporate steel or iron materials into the project until all required
documentation is submitted to the Project Engineer. Ensure that suppliers
understand the Buy America and contract requirements to supply the required
documentation. Domestic steel and iron must meet the requirements of 23
CFR 635.410 and 23 USC Section 313.Submit documentation to the Project
Engineer in a clear, organized, legible manner or it will be returned. Clarify
which material certifications are for which items.. If the Project Engineer
determines that the submitted documentation is inadequate or fails to meet the
contract requirements, the submitted documentation will be returned for
clarification or correction. The cost for the Project Engineer’s re-review of the
same submittal is the contractor’s responsibility and may be deducted from
contractor payments.

The Project Engineer will not accept items installed until all supporting
documentation has been reviewed and is found to be in accordance with the
contract requirements. Insufficient or unavailable documentation or
documentation showing products to contain steel of foreign origin are grounds
for removal and replacement at the contractor’s expense.
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PART 4:

Material inspection of pre-cast products, prefabricated steel products, or
prefabrication plants will take place at the point of manufacture if requested by
the Project Engineer. All precast products containing steel and prefabricated
steel products delivered to the project must be accompanied by signed
documentation from the end product manufacturer (precast plant or
prefabrication plant) which states that all steel used in the product has been
melted/recycled and manufactured entirely in the United States and they have
maintained supporting documentation. Original mill test reports from steel
fabricators or suppliers are not required to be submitted to the Project Manager
for precast and prefabricated steel products. All supporting documentation
(original mill test reports) must be maintained by the fabricator and made
available to the Project Engineer as requested.

A minimal quantity of foreign manufactured steel and iron material may be
used if the cost of the material, including delivery costs to the project, does not
exceed one-tenth of 1% of the total contract amount or $2,500.00, whichever is
greater. Submit a request to use a minimal quantity of foreign manufactured
steel and iron a minimum of 5 business days before incorporation into the work.
Include in the request the dollar amount of the steel for this request, and the
cumulative dollar amount requested to date. Provide documentation, typically
in the form of invoices, showing product and delivery cost. Failure to do so will
require removal and replacement of all foreign steel and iron with domestic
steel and iron. If the foreign steel and iron cannot be positively distinguished
from any domestic material used, then all of the material must be removed and
replaced with domestic steel and iron at the contractor’s expense.

MEASUREMENT AND PAYMENT - NOT USED

END OF SECTION
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Section 02100
Site Preparation



SITE PREPARATION

SECTION 02112 Removal of Existing Pavement, Concrete Curb, Sidewalk,and Existing
Bridge Structure
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SECTION 02112

REMOVAL OF EXISTING PAVEMENT, CONCRETE CURB,
SIDEWALK, AND EXISTING BRIDGE STRUCTURE

PART 1: GENERAL
1.1 DESCRIPTION

A. The work consists of removing and disposing of existing pavement, concrete curb,
combined curb and gutter along with any structures designated for removal in the
contract documents. Details of removals are specified in the contract documents.

PART 2: PRODUCTS - NOT USED
PART 3: EXECUTION
3.1 GENERAL

A. Dispose of all existing pavement, concrete curb, crosswalk and/or combined curb
and gutter specified for removal in the contract documents or directed by the
Engineer. Exercise care in such removal to assure that remaining nearby facilities
and/or structures are not disturbed. Restore to original condition any such
existing facilities or structures damaged by construction activities.

B. Cut, remove and dispose of designated existing pavement to the lines indicated on
the contract documents, or directed by the Engineer. Make straight and
approximately vertical cuts of edges along which new pavement is to be placed.

C. Remove and dispose of existing private concrete driveways and/or sidewalks
which interfere with construction of street improvements or which do not match
new grade as shown on the contract documents or as directed by the Engineer.
Remove such driveways and/or sidewalks to a distance of 8 inches (20cm) behind
curbs, or to greater distance if required to properly match the new curb and gutter
grade. Remove along the neat line produced by a concrete saw cut. Make cuts to
depths of at least 25 percent of the concrete thickness and take care in removing
the concrete assuring the slab breaks on the sawed neat line.
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PART 4: MEASUREMENT AND PAYMENT
4.1 ASPHALTIC CONCRETE PAVEMENT REMOVAL

A. Removal and disposal of asphalt concrete pavement is part of Section 02112. No
separate payment will be made for this item.

4.2 CONCRETEREMOVAL

A. All concrete required to be removed shall be measured by the lineal foot (meter),
square yard (square meter) or cubic yard (cubic meter) if required by the contract
documents.

B. Measurement and payment for concrete removal and disposal will be made only if

listed as a separate pay item in the contract documents. If not listed separately in the
contract as a bid item, concrete removal and disposal will be included as part of
Section 02112 which is a lump sum item.

4.3 CONCRETE SAW CUT

A. Measurement and payment for concrete saw cuttings will be made only if listed as a
separate item in the bid documents. If not listed in the contract as a bid item, saw
cutting shall be part of the Concrete Removal in Section 4.2 above.

4.4  Paymentindicated to include complete compensation for all labor, equipment, materials and
incidentals required for the completion of the work.

4.5 BRIDGE STRUCTURE AND RELATED FOUNDATIONS

A. All concrete and foundation elements for the existing bridge structure shall be
removed and disposed of as part of this contract. This is all included in the lump sum
demolition element of the project as outlined in the contract documents

B. The existing bridge structure shall be removed and disposed of as part of this
contract. This is all included in the lump sum demolition element of the project as
outlined in the contract documents

END OF SECTION
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Section - 02200
Earthwork



EARTHWORK

SECTION 02221 Trench Excavation and Backfill for Pipelines and Appurtenance Structures
SECTION 02235 Crushed Base Course
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SECTION 02221

TRENCH EXCAVATION AND BACKFILL
FOR PIPELINES & APPURTENANT STRUCTURES

PART 1: GENERAL

1.1

1.2

DESCRIPTION

A. This work is the excavation, trenching and backfilling for pipelines and
appurtenances. It includes all clearing, grubbing, site preparation, removal and
disposal of debris from the excavation, handling and storing materials for fill and
backfill, all bracing, shoring and trench protection, construction dewatering, all
backfill, subgrade preparation , final grading, site dressing and cleanup.

REFERENCES

A. The current publications listed below form a part of this specification.

AASHTO T99 Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 5-1b (2.5kg) Rammer and 12-inch (305mm) Drop

ASTM D698 Moisture-Density Relations of Soils and Soil-Aggregate
Mixtures Using 5-1b (2.5kg) Rammer and 12-inch (305mm) Drop

AASHTO T191 Density of Soil In-Place by the Sand-Cone Method

(ASTM D1556)

AASHTO T310 In-Place density and water content of the soil and soil aggregate

(ASTM D6938) by Nuclear Method (Shallow Depth)

AASHTO T11 Materials Finer Than 0.075mm (No. 200) Sieve in Mineral

(ASTM C117) Aggregates by Washing

AASHTO T27 Sieve Analysis of Fine and Coarse Aggregate

(ASTM C136)

AASHTO T8&9 Determining the Liquid Limit of Soils

AASHTO T90 Determining the Plastic Limit and Plasticity Index of Soils

ASTM D4318 Test Method for Liquid Limit, Plastic Limit and Plasticity

Index of Soils
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1.3 STANDARD DRAWINGS

A. Standard Drawings applicable to this section are as follows:

1.

1.4  TESTING

Standard Drawing No. 02221-1 - Typical Utility Trench Detail

A. Field Density Testing

1. Meet the quality control and quality assurance testing requirements in
Section 01400, Contractor Quality Control and Owner Quality Assurance.

2. In-place field density tests for quality assurance are at Owner expense
meeting AASHTO T191 (ASTM D1556), Sand Cone Method; or by
AASHTO T310 (ASTM D6938) Nuclear Densometer Methods. Quality
assurance field density testing frequency is at the Engineer’s discretion.

3. Re-testing failing areas is at the expense of the Contractor.

4. At the direction of the Engineer, provide necessary equipment and labor to
excavate and replace materials for test holes up to 5 feet deep into the
compacted backfill to allow testing below the surface of any layers
covered without inspection and approval by the Engineer.

B. Laboratory Maximum Density and Optimum Moisture
1. Quality assurance tests will be made by the Engineer for each on-site

natural soil or each source of off-site material, including borrow material,
to determine the laboratory maximum density values and optimum
compaction moisture content according to AASHTO T-99 or ASTM
D698.

C. Material Submittals

1.

Submit to the Engineer material quality test results including Type 1
Bedding gradation and plasticity index; and Type 2 Bedding gradation.

Submit to the Engineer samples of on-site and off-site borrow soils for
laboratory moisture-density relationship testing by the Engineer.

If applicable, submit a blasting plan to the Engineer.
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PART 2:

2.1

PRODUCTS

PIPE BEDDING MATERIALS

A. TYPE 1 PIPE BEDDING

1.

Type 1 Pipe Bedding includes the material placed from 4 inches (100mm)
below the bottom of the pipe, around the pipe, and up to the springline of
the pipe.

Provide Type 1 Bedding consisting of sand, sandy gravel, or gravel having
a maximum 3/4 inch size (19mm) and a maximum plasticity index of 6,
determined by AASHTO T89 and T90 or by ASTM D4318.

Where trench excavation encounters wet or unstable material, Type 1 Pipe
Bedding must be free draining and non-plastic

Refer to Standard Drawing 02221-1 and Special Provisions for other
requirements.

B. SELECT TYPE 1 BEDDING

1.

Select Type 1 Bedding includes the material placed from the springline of
the pipe to 6 inches (15cm) over the pipe.

Select Type I Bedding shall consist of soil, sand or fine gravel, free from
clods, lumps of frozen material, or rock exceeding 1-1/2 inches (38mm) in
its greatest dimension.

Excavated trench material may be screened or sorted for use as backfill
subject to approval of the Engineer.

Where trench excavation encounters wet or unstable material, Select Type
1 Bedding must be free draining and non-plastic.

C. TYPE 2 PIPE BEDDING

1.

Type 2 Pipe Bedding is used as directed by the Engineer to replace
unsuitable material encountered in the trench bottom.

Place Type 2 Pipe Bedding from the bottom of the Type 1 Bedding
material to the depth required to adequately support the pipe.

Type 2 Bedding shall consist of granular material meeting the following
gradation.
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2.2

23

24

Sieve Opening % Passing

3 Inch 100
No. 4 0-25
No. 8 0-10

D. SEPARATION GEOTEXTILE

1.

The plans may require, or the engineer may direct, the use of non-woven
geo-textile fabric intended to provide materials separation. The fabric will
wrap all or part of the Type 1 Pipe Bedding and Select Type 1 Pipe
Bedding to prevent materials migrating into the trench bottom and trench
walls as shown on the plans or as directed by the engineer. The fabric
shall be AASHTO M288 Class 1, 2, or 3 as specified or determined by the
Engineer and shall fully comply with MPW Section 2110.

TRENCH BACKFILL MATERIALS

A. Materials from Trench Excavation

1.

Backfill material obtained from trench excavations must be free of
cinders, ash, refuse, organic or frozen material, boulders, or other
deleterious materials. Backfill materials and placement are further
described in the Execution Section of this specification.

B. Imported Backfill Material

1.

Imported backfill material is from borrow source(s) outside the project
limits and is used when, in the opinion of the Engineer, an adequate
volume of suitable backfill material is not available within the project
limits. Imported Backfill Materials must comply with the requirements of
Section 2.2.A, MATERIALS FROM TRENCH EXCAVATION.

FLOWABLE FILL

A. If used, Flowable Fill is to meet the requirements set forth by the engineer.

DETECTABLE BURIED WARNING TAPE

A. Detectable buried warning tape is to have a minimum 6 inch (15c¢m) width and 5
mil (0.12mm) thickness and a solid aluminum core running the full length and
width of the tape enclosed in a color coded inert plastic jacket, impervious to
alkalis, chemical reagents and solvents in the soil. The tape is to meet
APWA/ULCC Color Code requirements and is to have a maximum 36
inch(90cm) imprint.
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PART 3:

3.1

EXECUTION

PROTECTION OF EXISTING PROPERTIES

A.

General

1.

Take precautions to protect all adjoining private and public property and
facilities, including underground and overhead utilities, curbs, sidewalks,
driveways, structures, and fences. Restore or replace all disturbed or
damaged facilities to its original condition at Contractor’s expense.

Contact utility owners using the Montana One Call System for utility
locates before starting work. Protect the utilities exposed during the work
and prevent damaging underground utilities adjacent to excavations.
Immediately notify the utility owner of any construction damage. Repairs
of damage to marked utilities are at the expense of the Contractor.

Re-locate existing water mains, sanitary sewers and storm drains shown

on the plans, that conflict with new pipelines or structures as indicated in
the contract documents. No separate payment will be made for this work
unless shown as a payment item. If the Owner authorizes the relocation of
mains or sewers which are not indicated in the bid documents, and the
Engineer determines the work was not included in the original contract,
payment will be made under the applicable sections of the General
Conditions.

Cut and replace existing service lines interfering with trenching operations
only with the engineer’s permission and at the contractor’s expense.

Show all repaired and/or adjusted water and sewer lines on the As-Built
Plans.

Protect existing water and sewer mains and water and sewer services from
freezing at all times during construction.

Privately Owned Utilities

1.

If any existing private utility interferes with the work in either alignment
or grade, and has to be moved, the work will be performed by the
appropriate UTILITY Owner, unless otherwise specified in the contract
documents. Such private utilities may include gas mains, underground
electrical and telephone cables, telephone poles, light poles, etc.
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If, however, such private utility relocation is performed by the Contractor, and
the relocation is not a separate payment item, payment will be made under the
contract provisions covering such conditions covering such changes.

Such payment will be made only if the work is determined by the
Engineer to be a change from the original contract work scope.

Existing Structures

1.

Prevent damage to existing buildings or structures in the work area.
Repair all construction related damage to the satisfaction of the Owner.

Existing Overhead Utilities

1.

Use extreme caution to avoid conflict, contact or damage to overhead
utilities during the work. Any damage to these lines is the responsibility
of the contractor.

Exploratory Excavation

1.

The location of existing buried public utilities may need to be verified by
exploratory excavation before construction.

Where authorized by the Engineer, the Contractor will be reimbursed for
exploratory excavation work at the unit price bid per hour for a
backhoe/excavator with operator and a laborer to assist. Use a
backhoe/excavator having at least 60 horsepower (45kw), as rated by the
manufacturer.

The unit price per hour includes the backhoe/excavator, operator and one
laborer based upon the actual time, to the nearest one-half hour, that the
equipment and personnel are used in actual excavating and backfilling
operations including standby time between excavation and backfilling which
allows the Engineer to make the necessary survey of the underground
utilities.

Exercise care to prevent damaging all utilities and repair any utility
damage caused by exploratory excavation.

Pavement Removal and Stripping

l.

Where trench excavation or appurtenant structure excavation requires
removing curb and gutter, concrete sidewalks, asphalt concrete pavement, or
Portland cement concrete pavement, cut the concrete or pavement in a straight
line parallel to the excavations edge using a spade-bitted air hammer, concrete
saw or other suitable equipment to produce a straight, square and clean break.
Re-cut edges broken during construction, before concrete or paving
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operations.

2. For trenches passing through existing pavement, cut the pavement along a
neat vertical line at least 12 inches (30cm) from the trench edge. Where
the neat line cut is less than 3 feet (0.9m) from the edge of the existing
pavement, remove and replace the entire pavement section between trench
and edge of pavement.

3. Dispose of the asphalt concrete and/or Portland cement concrete debris
off-site according to applicable state and local regulations.

When excavating across existing gravel streets or other developed surfaces,
remove the surfacing material full depth and stockpile for inclusion as trench
backfill or legally dispose of the surfacing material.

When excavating across cultivated or sodded areas, remove topsoil full depth or
to a maximum 12 inch (30cm) depth, whichever is less, and stockpile for possible
project use.

Re-sod or reseed, as specified in the contract documents, all established lawn
areas cut by trenching or damaged during the construction, in accordance with
Section 2910, and/or 2920, to the satisfaction of the Engineer.

3.2  MAINTENANCE OF FLOWS

A.

Maintain the flow of sewers, drains and water courses encountered during
construction. Restore culverts, ditches, fences, crosswalks and structures
disturbed by construction to their original condition upon completion of the work.

33 TRENCH EXCAVATION

A.

General

1. Meet current OSHA Safety and Health Standards for all excavation,
trenching, shoring, and related work.

2. Excavate at the specified locations for pipeline installations and
appurtenant structures.

3. Crossings under sidewalks or curbs may be made by tunneling, if

approved by the Engineer. If a portion of a sidewalk or curb is removed,
use a concrete saw to make joints, compact the backfill as specified, and
replace the removed section with new concrete sidewalk or curb.

4. During excavation, stockpile backfill materials away from the trench
banks to assure trench wall stability. Stockpile excavated materials on
only one side of the trench without obstructing existing fire hydrants,
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valves, manholes and other appurtenances. Assure surface drainage of
adjoining areas is unobstructed.

5. Remove and dispose of all excess or unsuitable excavated materials.

6. Prevent surface water from flowing into excavations. Promptly remove all
water accumulating in trench excavations. Do not permit water to
accumulate in any open trench. Remove and re-lay all pipe out of
alignment or grade caused by trench flooding.

7. Grade the trench bottoms to the specified lines and grades. Assure
bedding material provides uniform bearing and support for each pipe
section along its entire length. Excavate for bell and joints after the trench
bedding is graded, limiting the excavation to the required length, depth
and width for making the particular type of joint used. Backfill over-
excavations with Type 2 Bedding Material.

8. No differentiation between common and rock trench excavation is made,
except when listed as separate bid items on the bid proposal or bid form.
Excavation includes removing and subsequent handling of all earth,
gravel, bedrock or other material encountered regardless of the type,
character, composition or condition of the material.

0. The use of trench digging machinery is permitted, except in places where
its operation is likely to cause damage to existing structures or features, in

which case hand methods are to be employed.

B. Trench Dimensions

1. Excavate to the trench dimensions specified below.
2. Width
a. Excavate to provide room to install and join the pipe as specified.

The minimum trench width is to be coordinated for concrete work
to be performed and is the responsibility of the contractor.
Maximum trench width may be specified in the contract
documents.

3. Depth

a. Excavate the trench as required for the invert grade of the footing
elements. If bedrock, boulders or large stones are encountered at
the bottom of the trench, verify with engineer if additional bedding
is needed.
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Soft or Unsuitable Trench Subgrade

1.
Blasting
1.
2.
3.
4.
a.
b.
C.
5.

When soft or unstable material is encountered at the trench subgrade
which will not uniformly support the foundation element, excavate the
material to the depth directed by the Engineer and backfill to trench
subgrade elevation with material as directed by the engineer and plans.

Obtain Engineer approval to blast for excavation. If approved, the
Engineer will establish the time limits blasting will be permitted.

Use utmost care to protect life and property during blasting. Use only a
licensed blaster with experience in the type of blasting required for the

work.

Safely and securely store all blasting materials meeting local laws and
ordinances and clearly mark all storage places “Dangerous Explosives”.
Do not leave any explosives where they could endanger persons or

property.

Blasting Rock in Trenches

When blasting rock in trenches, cover the blasting area with earth
backfill or approved blasting mats. Before blasting, station
workers and provide danger signals to warn people and stop
vehicles.

Assume responsibility for all damage to property and injury to
persons resulting from blasting or accidental explosions during the
work.

Furnish the following information to the Owner and Engineer at
least 48 hours before the commencement of blasting operations:
Name of the contractor’s powder man, powder man’s experience,
type of shot, type of explosives and detonator being used, proof of
insurance covering liability for such operation, traffic control plans
and planned procedures for protecting the public.

Assure blasting plan meets federal, state and local ordinances. Obtain all
required permits before blasting starts.
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3.4

3.5

3.6

Pavement Damage Cause by Equipment

1. Equip all track mounted equipment operated on pavement surfacing with
pads to prevent pavement damage.

2. Restore all pavement damaged by construction to its original condition.
F. Shoring, Bracing and Sheeting
1. Provide all shoring, bracing and tight sheeting required to prevent caving
and protect workers, meeting current Occupational Safety and Health Act
Requirements, and to protect adjacent property and structures. The cost of
this work is included in the cost for trench excavation.
G. Excavation for Appurtenances and Foundations
1. Make excavations for manholes, hydrants, structures and other
appurtenances of the size and depth to permit compacting of backfill on all
sides to the specified density. The requirements for removing water and
other applicable portions of these specifications apply to excavation for
appurtenances.
DEWATERING
A. Remove all ground water encountered in trench excavations. Do not place pipe,

bedding or backfill materials below the groundwater elevation established by
dewatering operations. The cost of dewatering operations is considered a part of
the excavation cost.

EXCAVATION STABILITY AND SAFETY

A.

The stability of construction excavations and associated worker safety, including
slope geometry and shoring/bracing considerations, are the responsibility of the
Contractor. Meet current OSHA regulations. This may require design of
temporary slopes and/or shoring by a licensed professional engineer.

TRENCH FILLING AND BACKFILLING

A.

General

1. Backfill all trenches as specified immediately after grade, alignment and
pipe jointing has been inspected and approved by the Engineer. Conduct
any pipe testing as specified in the respective water distribution,
sewerage/drainage sections. Correct all defects discovered by tests prior
to backfilling.
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B.

Pipe Bedding Placement

1.

Type 1 Bedding.

a.

Place Type 1 Pipe Bedding material 4 inches (10cm) under the
pipe, around the pipe, and up to the springline of the pipe. Place in
maximum lifts of 6 inches (15c¢m), using hand operated or other
compaction methods without damaging or disturbing the pipe.
Thoroughly compact each layer. Use special care to assure
compaction under the pipe haunches.

Place backfill material in equal lifts on both sides of the pipe for
the full trench width. Take care to prevent migration of Type 1
Bedding into surrounding soils during placement and compaction

Select Type 1 Bedding.

a.

Place Select Type 1 Bedding material from the springline to 6
inches (15cm) over the pipe. Where wet or unstable material
exists, assure the material is free draining and non-plastic.

Place in maximum lifts of 6 inches (15cm) using hand or other
compaction methods without damaging or disturbing the pipe.
Thoroughly compact each layer.

Place backfill in equal lifts on both sides of the pipe for the full
trench width. Take care to prevent migration of Select Type 1
Bedding into surrounding soils during placement and compaction.

Type 2 Pipe Bedding.

a.

Use Type 2 Pipe Bedding described in PRODUCTS SECTION as
specified or as directed by the Engineer to replace unsuitable
material encountered in the trench bottom, placing it from the
bottom of the Type 1 Bedding material to the depth required to
adequately support the pipe.

SEPARATION GEOTEXTILE

a.

Place Separation Geotextile where shown on the plans or where
directed by the Engineer.

Trench Backfill

1.

After the pipe bedding materials are placed and compacted as specified,
backfill the trench. Use backfill material free of cinders, ash, refuse,
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organic or frozen material, boulders, or other deleterious materials. From
the top of the Select Type 1 Pipe Bedding to 6 inches (15c¢m) below the
ground surface, or to the subgrade elevation, material containing rock up
to 8 inches (20cm) in the greatest dimension may be used.

Trench backfill from the top of the pipe bedding to ground surface or to
the street subgrade is separated into three classifications.

a. Type A Trench Backfill is compacted backfill typically used in
streets or paved areas.

b. Type B Trench Backfill is typically used for unpaved alleys,
cultivated areas, borrow pits, unimproved streets or other un-
surfaced areas, and other areas where compaction is less critical.

c. Type C Trench Backfill is typically used in open and unimproved
areas outside of the public right-of-way.

Meet the backfill and compaction requirements for all of the backfill types
described in the contract documents.

Watering

a. Apply uncontaminated water, when required, at the locations and
in the amounts required to compact the backfill material to the
specified requirements. Maintain an adequate water supply during
the work. Assure the equipment used for watering is of the
capacity and design to provide uniform water application.

b. Apply water during the work to control dust and to maintain all
embankment and base courses in a damp condition in accordance
with these contract documents.

c. Water required for compacting trench backfill may be obtained
from the municipal system if approved by the Owner, or from
other sources.

Remove, replace, and re-compact backfill in trenches where settlement has
occurred as directed by the Engineer at the contractor’s expense.

Trench backfill types are designated as follows:

a. Type A Trench Backfill. Place trench backfill in maximum 8 inch
compacted lifts within 3 percent of optimum moisture content, and
compact to at least 95 percent of maximum dry density determined
by AASHTO T99 or by ASTM D698.
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b. Type B Trench Backfill. Place backfill in maximum 8 inch
(205mm) lifts, within 3 percent of optimum moisture content, and

compact to at least 90 percent of maximum dry density, as
determined by AASHTO T99 or by ASTM D698.

C. Type C Trench Backfill. Place and compact Type C Trench
Backfill in maximum 12 inch lifts at densities equal to or greater
than the densities of adjoining undisturbed soil. Mound earth over
the trench top, if so directed by the Engineer.

d. Flowable Fill. Place flowable fill as trench backfill as shown in
the contract documents or as directed by the Engineer. Flowable
fill may also be used as a construction expedient, substituting for
any type of trench backfill, subject to approval by the Engineer and
at the expense of the Contractor.

Replacement of Unsuitable Backfill Material

1.

Remove and dispose of excavated soils that are saturated, contain
deleterious materials or have characteristics that, in the opinion of the
Engineer, render the soils unsuitable as backfill.

Replace unsuitable soils with material obtained from trench excavations
within the project limits at the expense of the Contractor. If suitable
replacement material is not available within project limits, obtain material
from an approved borrow source, to be paid for as Imported Backfill
Material.

Place and compact all imported material according to the applicable
backfill specification requirements.

Backfill of Appurtances

1.

Place and compact backfill for appurtenances to finished grade around
manholes, inlets, valve boxes and other underground items without
disturbing appurtenance alignments.

Meet the backfill material, placement, and compaction requirements
specified for the adjoining trench.

Detectable Buried Warning Tape

1.

The use of warning tape is optional and if used must not be relied on as
the primary locating device. Provide warning tape as described in
PRODUCTS Section 2.3. Bury tape a maximum 18 inches (45cm) below
finish surface grade.
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3.7

3.8

3.9

SURVEY MARKERS AND MONUMENTS

A. Protect all survey markers and monuments. Protection includes marking with
flagged high lath and supervising work near markers and monuments. Do not
disturb monuments without prior approval from the Engineer.

B. Replace all Contractor disturbed or destroyed survey markers or monuments, not
approved during construction, using a licensed land surveyor. See Section 01050
for details on survey marker protection/disturbance.

CLEANUP

A. As work progresses, remove debris and complete to finish grade each portion of

the work. Once the work is complete, clear debris and finish the entire site to
smooth, uniform slopes presenting a neat and workmanlike appearance. Remove
and dispose of all rocks brought to the surface during excavation or backfilling.

TIME AND DISTANCE OF OPEN TRENCHES

A.

Perform the work so that trenches will remain open the minimum time required to
accomplish the work.

Do not begin trench excavating until appropriate compaction equipment is at the
excavation site.

The maximum permissible distance between backfilling/ compaction operations
and the end of newly installed pipe is 200 feet (60m) in existing streets (and/or
alleys) and 500 feet (150m) in all other areas.

The maximum distance between the newly installed pipe and the excavator is to
be 100 feet (30m) in existing streets (and/or alleys) and 200 feet (60m) in all other
areas.

For each work group consisting of a trench excavator, a pipe laying crew, and a
backfilling/compacting crew, the maximum allowable open ditch at any time is
300 feet (90m) in existing streets (and/or alleys) and 700 feet (210m) in all other
areas.

The maximum distance behind the end of the new pipe is 1,500 feet (460m) for
gravel surfacing replacement, base placement or pavement replacement.
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PART 4: MEASUREMENT AND PAYMENT

4.1

4.2

4.3

4.4

GENERAL

A. The following items constitute pay items for the work covered under this section.
Payment for these items is full compensation for providing all materials, tools,
labor and equipment necessary to complete the item and all incidental work
related thereto, whether specifically mentioned herein or not.

TRENCH EXCAVATION AND BACKFILL

A. No separate measurement and payment is made for TRENCH EXCAVATION
AND BACKFILL. Include all costs for this item in the unit price bid.

B. The upper limit of the TRENCH EXCAVATION AND BACKFILL item is
defined as the top of subgrade. Details of the various types of surface restoration
are found in the contract documents.

TYPE 1 AND SELECT TYPE 1 PIPE BEDDING

A. Include approved material for Type 1 and Select Type 1 Pipe Bedding in the pipe
installation price. No measurement or additional payment is made for furnishing
or placing Type 1 and Select Type 1 Pipe Bedding materials.

TYPE 2 PIPE BEDDING

A. Approved material for Type 2 Pipe Bedding to replace soft or unsuitable material,
1s measured in cubic yards (cubic meters) of material furnished, in-place, for the
depth directed.

B. Payment for Type 2 Pipe Bedding is made at the contract unit price bid per cubic
yard (cubic meter), which includes furnishing, placing and compacting the Type 2
Bedding material as specified and all other work necessary or incidental for
completion of the item.

C. Payment quantity is based upon an excavation width of 2.0 feet (0.6m) plus the
outside pipe diameter with a minimum payment width of 3.5 feet (1.1m).

D. If Type 2 Bedding is placed without the engineer’s authorization, the Type 2
Bedding is a construction expedient solely for the contractor’s convenience and
no payment for Type 2 Bedding is made.
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4.5

4.6

4.7

Payment will be made under: Type 2 Pipe Bedding - Per Cubic Yard (Cubic
Meter).

IMPORTED BACKFILL MATERIAL

A.

When satisfactory backfill material is not available within the project limits,
backfill material imported from borrow sources outside the limits of the project
site are measured in cubic yards of material furnished, in place (compacted), for
the depth directed by the Engineer.

No separate measurement and payment is made for this item all costs for this item
are to be included in the unit price bid.

EXPLORATORY EXCAVATION

A. Measurement of this item is made for the actual time, to the nearest one-half hour,
for which the equipment and personnel are used and authorized by the Engineer
for actual exploratory excavation and backfilling operations, including standby
time between excavation and backfilling, to allow the Engineer to survey the
underground utility.

B. Payment is made at the contract unit price bid per hour, which includes providing
the equipment on-site, with operator and fuel. Where exploratory excavation is
outside of planned excavation limits, payment also includes any time required for
compaction of the backfill, if necessary.

C. Surfacing repair will be paid separately, if required.

D. Payment will be made under: Exploratory Excavation - Per Hour.

GEOTEXTILE FABRIC

A. Measurement and payment for geotextile fabric shall be by the linear foot of
trench if required and approved by engineer.

B. Payment for this item is full compensation for providing all materials, tools, labor

and equipment necessary to complete the item and all incidental work related thereto,
whether specifically mentioned herein or not.

END OF SECTION
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SECTION 02235
CRUSHED BASE COURSE

PART 1: GENERAL
1.1 DESCRIPTION

A. This work is the placing of one or more base courses composed of crushed gravel,
stone or other similar materials meeting the gradation and other quality criteria
specified herein.

1.2 REFERENCES
AASHTO T11 ~ Amount Finer than No. 200 (0.075 mm) Sieve in Aggregate
AASHTO T27  Sieve Analysis of Fine and Coarse Aggregates
AASHTO T89  Determining Liquid Limit of Soils
AASHTO T90  Determining the Plastic Limit and Plasticity Index of Soils
AASHTO T176 Sand Equivalent Value of Soils and Fine Aggregate

AASHTO T96  Resistance to Degradation By Abrasion and Impact in the Los
Angeles Machine

AASHTO T99  Moisture-density Relations of Soils and Soil-Aggregate Mixtures

(ASTM D698)  Using 5-1b (2.5 kg) Rammer and 12-Inch (305 mm) Drop

ASTM D5821 Determining the Percentage of Fractured Particles in Coarse
Aggregate

AASHTO T191 Density of Soil In-Place By Sand Cone Method

(ASTM D1556)

AASHTO T310 In-Place density and water content of the soil and soil aggregate by
(ASTM D6938)  Nuclear Method (Shallow Depth)
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1.3 DENSITY CONTROL TESTING
A. Field Density Testing

1. Meet the quality control and quality assurance testing requirements in
section 01400, Contractor Quality Control and Owner Quality Assurance.

2. In-place field density tests for quality assurance are at Owner expense
meeting AASHTO T191 (ASTM D1556) Sand Cone method or
AASHTOT310 (ASTM ( D6938) Nuclear Densometer method. Quality
assurance field density testing frequency is at the discretion of the
Engineer.

3. Retesting of failing areas is at the expense of the Contractor.
B. Laboratory Maximum Density and Optimum Moisture

1. Moisture density curves will be provided by the Contractor for each base
material provided. These will be provided at the expense of the
Contractor.

1.4  MATERIALS SUBMITTALS

1. Submit to the Engineer gradations, moisture density curves and other test
results for sources to be used for base materials prior to delivery to the site
for approval by the Engineer. . If recycled materials are proposed, CBR
test data must be submitted to the Engineer to assure consistency with
design requirements.

PART 2: PRODUCTS
2.1 GENERAL

A. Furnish aggregate base material meeting the applicable aggregate quality
requirements.

2.2 CRUSHED BASE MATERIAL

A. Consists of both fine and coarse fragments of crushed stone or crushed gravel,
and/or natural gravel, and when approved, blended with sand, finely crushed
stone, crusher screenings, recycled concrete and/or asphalt or other similar
materials.

B. Use crushed stone or gravel consisting of hard, durable particles of fragments of
stone, free of excess of flat, elongated, soft or disintegrated pieces, dirt, or other
deleterious matter, and having a percent of wear of not exceeding 50 at 500
revolutions when tested under AASHTO T96.
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2.4

PART 3:

3.1

D.

Crush material so that the percentage of fractured particles in the finished product
is as constant and uniform as practical. Crush to produce material where at least
35 percent of the material retained on the No. 4 sieve has at least one fractured
face.

Incorporate all material produced in the crushing operation and passing the No. 4
mesh sieve into the base material necessary to meet the gradation requirements.

GRADATION

A.

As determined by AASHTO Methods T11 and T27, furnish material for the
grading specified in the contract documents including binder or filler, which may
have been added at the plant or at the site, meeting the requirements of that
grading in the Table of Gradations below:

TABLE OF GRADATIONS

PERCENTAGES BY WEIGHT PASSING SQUARE MESH SIEVE

Passing 1 %” Minus 1" Minus 3 Minus
1 1/2 Inch 100

1 Inch — 100

3/4 Inch — — 100

1/2 Inch — — —

No. 4 Sieve 25-60 40 - 70 40 - 70
No. 10 Sieve — 25-55 25-55
No. 200 Sieve 0-8 2-10 2-10

Up to 5% "oversized" material is permitted provided that the "oversized" material
passes the screen size immediately larger than the top size specified. The
produced material between the maximum screen opening and the No.4 sieve shall
be reasonably well graded.

Suitability of the aggregate is based on samples obtained during placement in the
project within limits allowed in the table for the particular grading specified.

That portion of the fine aggregate passing the No. 200 sieve must be less than 60
percent of that portion passing the No. 40 sieve.

The liquid limit for that portion of the fine aggregate passing a No. 40 sieve
cannot exceed 25, nor the plasticity index exceed 6, as determined by AASHTO
T89 and T90.

WATERING:

A.

Use uncontaminated water.

EXECUTION

GENERAL
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3.2

33

Before placing the base course, smooth and shape the surface of the underlying
subgrade, sub-base or base course to the cross section shown on the plans before
placing the base course.

Do not place base course on a wet or muddy subgrade or sub-base course.
Complete at least one area of finished and accepted subgrade, sub-base or
underlying base before the placing of any base course.

PLACEMENT AND SPREADING

A.

H.

Mix and place the material in maximum 8 inches (20 centimeters) compacted
layers unless otherwise approved. Deposit and spread each load of material on
the prepared subgrade, or on a completed sub-base or base course layer
continuously without interruption. Discontinue operating haul units over
subgrade, or over any sub-base or base course completed if the haul units damage
the subgrade, sub-base or base course.

Deposit and spread the material in a uniform layer, without segregation, to a loose
depth so that when compacted, and making allowance for any filler to be blended
on the road, the layer has the specified thickness.

Spread material using dump boards, spreader boxes, or vehicles equipped to
distribute the material in a uniform layer. The material may be deposited in
windrows mixed and spread as described below.

Construct each layer meeting these requirements. Blade smooth and thoroughly
compact each layer as specified before placing the succeeding layer.

If segregation or moisture problems exist, or if the material was placed on the
road in windrows, thoroughly blade-mix the material of the affected layer by
alternately blading to the center and back to the edges of the street.

Uniformly add water, when required, on site and place in amounts required to
compact the material as necessary to aid in densification and to limit segregation.
Maintain an adequate water supply during the work. Assure the equipment used
for watering is of the capacity and design to provide uniform water application.

Apply water during the work to control dust and to maintain the base course in a
damp condition in accordance with Section 01500 under Dust Control.

Water required for compacting base gravel may be obtained from the municipal
system if approved by the owner, or from other sources.

FIELD DENSITY REQUIREMENTS

A.

Compact placed material the full width by rolling with suitable tamping
equipment or power rollers. Correct all irregularities or depressions that develop
during rolling by loosening the material in these places and adding or removing
material, as required.

Perform blading and compacting alternately as required or directed, to maintain a
smooth, even, uniformly compacted surface until the final inspection. Along
curbs, headers, manholes, and similar structures, and at all places not accessible to
the roller, compact the base course material with suitable mechanical tampers or
hand tampers to reach the compaction requirements.
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C.

Provide the watering and rolling required to obtain a minimum field density of 95
percent of maximum dry density as determined by AASHTO T99. No separate
compensation is made for rolling and watering the base course other than the base
course bid item or items listed on the contract documents.

SURFACE TOLERANCES

A.

PART 4:

4.1

The base course surface when finished and tested with a 10-foot (3.0 meter)
straight edge placed on the surface with its center line parallel to the center line of
the street, will not have a surface deviation from the straight edge exceeding 3/8-
inch (1.0 centimeter). Additionally, the finished grade cannot deviate more than
0.05 feet (1.5 centimeters) at any point from the staked elevation, and further, the
sum of the deviations from two points not more than 30 feet (9.0 meters) apart
cannot exceed 0.05 feet (1.5 centimeters).

For base course receiving asphalt concrete surfacing, the finished grade cannot
deviate more than 0.02 feet (0.6 centimeters) at any point from the staked
elevations, and the sum of the deviations from two points not more than 30 feet
(9.0 meters) apart cannot exceed 0.02 feet (0.6 centimeters).

If patching of the base course is necessary to meet the tolerances, perform

patching using methods and aggregates approved by the Engineer. Payment for
patching aggregate is at the unit price bid for the base course material.

MEASUREMENT AND PAYMENT

SQUARE YARD BASIS: CRUSHED BASE COURSE.

A.

This item is measured and paid for by the square yards (square meters) of crushed
base course surface area for furnishing crushed base course of the thickness and
gradations specified in the Contract documents, complete in place, at the contract
unit price bid for ”” Thickness of ”” Minus Crushed Base Course”. Price
and payment is full compensation for furnishing, crushing, loading, hauling,
spreading, shaping, watering and compacting the base course material, and for all
tools, labor and incidentals necessary to complete this item.

Payment is made under:

1. ”” Thickness of ” Minus Crushed Base Course - per square yard
(square meter).

END OF SECTION
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SECTION 02529
CONCRETE SIDEWALKS, DRIVEWAYS, APPROACHES, CURB TURN FILLETS,
VALLEY GUTTERS AND MISCELLANEOUS NEW CONCRETE CONSTRUCTION
PART 1: GENERAL
1.1 DESCRIPTION
A. This work is the construction of concrete sidewalk and driveway approaches, curb
turn fillets, valley gutters, new street monuments, and all other miscellaneous new
concrete construction complete in place.
1.2 REFERENCES
AASHTO M 213 Standard Specification for Preformed Expansion Joint

Fillers for Concrete Paving and Structural Construction
AASHTO M 148 Standard Specification for Liquid-Forming Compounds for

Curing Concrete
A. Standard drawings in Appendix A applicable to this section are as follows.
1. Standard Drawing No. 02529-1 -Double Gutter Detail For
Street Intersection
2. Standard Drawing No. 02529-2 -Standard Fillet
3. Standard Drawing No. 02529-3 -Type I Street Monument
4. Standard Drawing No. 02529-4 -Type II Street Monument

5. Standard Drawing No. 02529-5A -Boulevard Driveway Approach
6. Standard Drawing No. 02529-5B -Curb Walk Driveway Approach
7. Standard Drawing No. 02529-6 -Retrofit Drive Approach

8. Standard Drawing No. 02529-7A -Boulevard Alley Approach

9. Standard Drawing No. 02529-7B -Curb Walk Alley Approach

10. Standard Drawing No. 02529-8 -Accessibility Ramp

11. Standard Drawing No. 02529-9 -Swale Crossing
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2.1

2.2

12.  Standard Drawing No. 02529-10 -Mailbox Mounting For Curbline

Delivery
PART 2: PRODUCTS

STRUCTURAL CONCRETE

A. Furnish structural concrete meeting the requirements of Section 03310,
STRUCTURAL CONCRETE.

REINFORCING STEEL

A. Furnish reinforcing steel meeting the requirements of Section 03210,
REINFORCING STEEL. Use 6 x 6 x 10 gauge wire mesh unless otherwise
specified.

23

24

2.5

PRE-FORMED EXPANSION JOINT MATERIAL
A. Furnish joint material meeting the requirements of AASHTO M213.

GRAVEL BASE MATERIAL

A. Furnish crushed base material meeting applicable requirements of Section 02235,
CRUSHED BASE COURSE, and meeting the gradation requirements for 17
minus material.

CURING AND PROTECTIVE COATING MATERIALS
A. Liquid Membrane-Forming Compounds for Curing Concrete

1. Use liquid membrane-forming compounds meeting the requirements of
AASHTO M148, Type 1, clear or translucent. Apply the compound
between April 15 and August 14.

B. Emulsified Linseed Oil Compound

1. Apply water-soluble or emulsified linseed oil compound between August
15 and April 14 as a protective coat. Assure it meets all requirements of
AASHTO M148 and contains at least 2.7 pounds of linseed oil per gallon.
Furnish a manufacturer’s certification showing that the formulated weight
of linseed oil per gallon equals or exceeds this limit.
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PART 3:

3.1

3.2

3.3

34

EXECUTION

GENERAL

A.

Construct sidewalks and driveway approaches, either new or replacement, valley
gutter and curb turn fillets at the locations shown on the plans and where directed
by the Engineer meeting these specifications and the applicable portions of Section
03310, STRUCTURAL CONCRETE.

The use of slip form machines is prohibited for items in this section unless
otherwise specified or permitted by the Engineer.

FOUNDATIONPREPARATION

A.

Excavate to the specified depth. Assure the subgrade where the concrete to be
placed has a firm and even surface and is compacted as specified in Section
02230, STREET EXCAVATION, BACKFILL AND COMPACTION.

Place and compact at least 3 inches (76 mm) of gravel base material to a firm,
even surface. This requirement is waived for concrete if it is to be installed on
street base course material exceeding 3 inches (76 mm) or more in thickness.

FORMS

A.

Furnish forms to produce the shape, lines, and dimensions shown on the plans
and/or drawings. Assure forms prevent leakage of mortar and are maintained in
proper position and accurate alignment. Thoroughly clean and oil forms with an
approved form oil before placing concrete and remove forms only after the
concrete has hardened sufficiently to support all loads without damage.

Form radii using flexible or curved metal forms set to the required curvature. Use
wood forms only with the Engineer’s approval. Radii may be formed by using
segments of straight forms if the length of the straight segment does not exceed
one-tenth of the length of the radius.

Use 6-inch (15 cm) forms and 6-inch (15 cm) pre-formed expansion joint material
for concrete 6 inches (15 cm) in depth.

REINFORCEMENT

A.

Place and hold in position reinforcement meeting the contract requirements before
placing the concrete.
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3.5

3.6

3.7

3.8

PLACING CONCRETE

A.

Assure the subgrade is compacted and brought to specified grade before placing
concrete. Dampen the subgrade immediately before placing the concrete. Spade
and tamp the concrete into the forms providing a dense, compacted concrete free
of rock pockets. Float, finish and broom the exposed surfaces. Each
placing/finishing crew shall have at least one ACI Flatwork Finisher Technician
level or above, on site at all times.

Assure the rate of concrete placement does not exceed the rate at which the
various placing and finishing operations can be performed in accordance with
these specifications.

STRIPPING FORMS AND FINISHING

A. Forms
1. Remove forms when the concrete is sufficiently set to prevent chipping or

spalling. When forms are removed before the curing period has expired,
protect the concrete edges with moist earth or spray edges with curing
compound. Clean, oil, and examine all forms for defects before they are
used again.

B. Finishing

1. Finish the concrete surface true to the lines and grades shown on the plans.

Float the concrete surface using a magnesium float to a smooth and uniform
surface. Plastering of the surface is prohibited. Edge all outside edges of
the slab and all joints using a “4-inch (6.5 mm) radius-edging tool. After
concrete has hardened sufficiently, give the surface a broom finish. Assure
the broom strokes are square across the concrete from edge to edge,
overlapping adjacent strokes. Broom without tearing the concrete. Assure
the broomed finish produces regular corrugations not exceeding 1/8-inch
(3 mm) in depth.

CURING

A. Cure meeting Section 03310, STRUCTURAL CONCRETE requirements.

JOINTS

A. Extend isolation joints the full depth of the concrete and fill using '2-inch (12

mm) thick, pre-formed joint filler as specified in Section 02529.3.3. Place isolation
joints meeting this requirement where new concrete abuts existing concrete. Form
isolation joints around all appurtenances, such as manholes, utility poles, etc.
extending into and through the concrete.

Section 02529 — 6™ Edition

CONCRETE SIDEWALKS, DRIVEWAYS, APPROACHES, CURB TURN FILLETS, VALLEY GUTTERS

AND MISCELLANEOUS NEW CONCRETE CONSTRUCTION
Page 4 of 7

171



3.9

3.10

3.11

Install pre-formed joint filler between concrete and any fixed structure, such as a
building or bridge. Assure all expansion joint materials extend the full depth of
the concrete. Place isolation joints at radius points, junctions with existing
concrete, and opposite to or at expansion joints in adjacent concrete. Form cold
joints at unions of consecutive pours as shown on the plans or directed by the
Engineer. Assure the cold joint is vertical, the full depth of the concrete, and
tooled to a Y4-inch (6.5 mm) radius.

Divide sidewalk into sections using contraction joints formed by a jointing tool or
other approved methods. Extend the contraction joints into the concrete for at
least one-fourth of its depth and be approximately 1/8-inch (3 mm) wide. Unless
otherwise directed, space contraction joints at maximum 10-foot (3 m) intervals or
at a distance equal to the sidewalk width, whichever is less. In continuous sidewalk
runs, install isolation joints at the location of a regular contraction joint if the
distance between isolation joints does not exceed 300 feet (91 m).

BACKFILL

A.

In areas adjacent to existing lawns, backfill the top 4 inches (100 mm) using black
loam or good topsoil suitable for lawn growth. Place it out from the sidewalk or
driveway to replace turf or lawn removed during installation. Place the backfill
level with the top of the curb, immediately adjacent to the curb, graded and
blended to match the existing undisturbed lawn area.

Where lawns do not exist, backfill the top 4 inches (100 mm) with impervious dirt
and place to meet the typical sections shown on the plans.

Compact backfill to prevent settlement and level the surface to a neat appearing
and free draining surface.

TOLERANCES

A.

Assure all items of construction covered by this section present clean, uniform
surfaces and lines free of irregularities and distortions. Plane surfaces and vertical
tangent lines are tested with a 10-foot straightedge and cannot deviate more than
Ya-inch (6.5 mm) from the straightedge.

MISCELLANEOUS NEW CONCRETE CONSTRUCTION

A.

Construct new street monuments, new street light bases, and other miscellaneous
concrete construction in accordance with detail drawings.
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PART 4:

MEASUREMENT AND PAYMENT

4.1 CURB TURN FILLETS

A.

This item is measured and paid for by the number of curb turn fillets constructed,
complete in place, including curb, at the contract unit price bid for “Curb Turn
Fillets”. Price and payment is full compensation for all material, excavation,
backfill, curing of concrete, pre-molded mastic material, equipment, tools and
labor, and for the performance of all work and incidentals necessary to complete
this item.

1. Payment is made under Curb Turn Fillets — Per each.

4.2 CONCRETE VALLEY GUTTERS

A.

This item is measured and paid for by the square foot at the contract unit price bid
for “Concrete Valley Gutters”. Price and payment is full compensation for all
material, excavation, backfill, curing of concrete, pre-molded mastic material,
reinforcing steel, equipment, tools and labor, and for the performance of all work
and incidentals necessary to complete this item.

1. Payment is made under Concrete Valley Gutters — per square foot.

43 CONCRETE DRIVEWAY APRONS

A.

This item is measured and paid for by the square foot (as defined on the plan
detail and excluding curb) at the contract unit price bid for “Concrete Driveway
Aprons”. Price and payment is full compensation for all material, excavation,
backfill, curing of concrete, pre-molded mastic material, equipment, tools and
labor, and for the performance of all work and incidentals necessary to complete
this form.

l. Payment is made under Concrete Driveway Aprons — per square foot
(square meter).

4.4 CONCRETE SIDEWALK

A.

This item is measured and paid for by the square foot (square meter) at the unit
price bid for “New Concrete Sidewalk”. Price and payment is full compensation
for all material, excavation, backfill, curing of concrete, pre-molded mastic
material, equipment, tools and labor, and for the performance of all work and
incidentals necessary to complete this item.

1. Payment is made under Concrete Sidewalk — per square foot (square
meter).
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4.5 STREET MONUMENTS

A. This item is measured and paid for by the number of monuments constructed as
shown on the plans at the contract unit price bid for “Install Monuments, Type I
or II”. Price and payment is full compensation for all materials, excavation,
backfill, forming and curing of concrete, equipment, tools and labor, and for the
performance of all work and incidentals necessary to complete this form.

L. Payment is made under Install Monuments, Type I — per each.
Type II — per each.

END OF SECTION
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SITE IMPROVEMENTS AND AMENITIES

SECTION 02850 Prefabricated Bridges

SPECIAL PROVISIONS FOR PREFABRICATED PEDESTRIAN BRIDGE(S)
PARALLEL CHORD TRUSS

1.0 GENERAL
1.1 Scope

These specifications are for fully engineered, pre-fabricated bridges of steel construction
with parallel chords and shall be regarded as minimum standards for design and
construction. The work included under this item shall consist of design, fabricating,
finishing and transporting the steel truss bridge superstructure(s) including bearings.
These specifications are based on bridges and ancillary materials designed and
manufactured by TrueNorth Steel.

1.2 Definitions

Owner: Montana Fish Wildlife and Parks, State of Montana

Engineer or Architect: A2Z Engineering PLLC

Contractor: Entity who will be installing, and/or purchasing, the bridge(s).

Bridge Manufacturer: Entity who will be design, manufacturing and supplying the
bridge(s) in accordance with these Special Provisions.

1.3 Qualified Prefabricated Pedestrian Bridge Manufacturer

Each Contractor is required to identify their intended supplier as part of the bid submittal.
Qualified Bridge Manufacturers must have at least 5 years experience fabricating these
types of structures and shall have an up to date certification by AISC as a Certified
Bridge Fabrication - Intermediate (Major). All suppliers shall fabricate their product, no
outsourcing of bridge fabrication shall be allowed.

Pre-Approved Bridge Manufacturer:
TrueNorth Steel Inc.
5405 Momont Road
Missoula, MT 59808

Bridge Manufacturers, other than those listed above, may be used by bidding contractors
provided the Engineer receives a written request at least 10 days prior to the bid. The
written request shall accompany the following information:

¢ Bridge Manufacturer’s Product Literature,

¢ Name and resume of Bridge Manufacturer’s design professional who will be

signing and sealing the engineering submittals,

e Copy of current AISC certification,

* Representative copies of detailed drawings, field procedures, maintenance

guide, installation instruction, design calculations, quality control manual,

welder’s certifications,

o Listing of (10) projects of similar size and scope including owner, location, size,
year of fabrication, contact person. These bridges must have been fabricated at
bridge manufacturer’'s own site or sites. Bridge fabrication may not be

outsourced.
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The information above will be evaluated by the Engineer for accuracy and ability to
provide a bridge(s) in accordance with these specifications. Bridge manufacturers other
than those listed above may only be used if the Engineer provides written approval 5
days prior to the bid. The Engineer’s ruling shall be final.

1.4 Bridge Manufacturer’s Design Professional and Submittals

The Bridge Manufacturer shall have as a direct employee, an engineer who is
experienced in bridge design to perform all engineering related tasks and the bridge
design. The engineer shall have a minimum of 10 years experience in bridge design and
be a licensed civil or structural engineer in the State of Montana.

Engineering drawings, 11x17 format, shall be prepared and submitted to the Contractor
or Owner for their review after receipt of the order by bridge supplier or a written notice to
proceed. Submittal drawings shall be, prepared to fully illustrate all aspects of the bridge
being fabricated (as well as bridge foundations if included). All relative design information
such as member size, ASTM material specification, dimension necessary to fabricate and
required welding shall be clearly shown on the drawings. Drawings shall have cross
referenced details and sheet numbers. All drawings shall be stamped, signed and dated
by the Bridge Manufacturer’s Design Professional.

Structural calculations for the design of the bridge superstructure (as well as bridge
foundations if included) shall be prepared and submitted to the Customer for their review
after receipt of the order or written notice to proceed. Calculations shall include complete
design, analysis and code checks for the controlling member, connectivity and support
conditions, truss stability checks, deck design, deflection checks, bearings and all splices.
Prior to commencement of fabrication, Contractor or Purchaser shall provide Bridge
Supplier with written approval of drawings and calculations.

2.0 APPLICABLE CODES AND STANDARDS
2.1 Governing Specifications

Bridge(s) shall be designed in compliance with the LRFD Guide Specifications for Design
of Pedestrian Bridges, 2nd Edition, by AASHTO. Calculations shall be in accordance with
this document, and formulas shall reference the appropriate sections.

2.2 Other Reference Codes, Specifications and Standards

AISC, Steel Construction Manual, Latest Edition

AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaries

and Traffic Signals, 5t Edition (AASHTO Signs)

American Welding Society, Structural Welding Code, D1.1, Latest Edition

International Building Code (IBC), Latest Edition

ASCE/SEI 7 Minimum Design Loads for Buildings and Other Structures, Latest Edition
National Design Specification for Wood Construction, ANSI NDS-Latest Edition

Tropical Timbers of the World, US Forest Products Laboratory

The LRFD Guide Specifications for Design of Pedestrian Bridges, shall control if any conflicting
requirements occur with the Other Reference Documents and/or other local Codes.

3.0 BRIDGE SYSTEM TYPE
3.1 Parallel Chord Truss
The vertical trusses shall be designed such that the top and bottom chord members are

parallel for the entire length of bridge. The interior verticals of the trusses shall be
perpendicular to the top face of the bottom chord.
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End Vertical Type - Vertical

Floor Beam Location

The bridge shall utilize an underhung floor beam where the top face of the floor
beam shall be welded to the bottom face of the bottom chord. The distance from
the top of the deck to the bottom of the floor beam shall be determined by the
Bridge Manufacturer during final design.

Diagonal Style

The vertical truss shall use a single-diagonal, Pratt configuration where all of the

diagonals are in tension. For a truss with an odd number of bays a second
diagonal shall be added to the center bay to form an “x”.

4.0 BRIDGE GEOMETRY
4.1 Bridge Span Length

Span shall be 55’-0” measured from end to end of the bridge and shall be a straight-line
dimension.

4.2 Width

The bridge width shall be 5’-0” as measured from the inside face of the toe plate.

4.3 Top of Truss Height

The top of the top chard shall not be less than 42” above the high point of the deck.

4.4 Lower Steel Clearance

The bridge manufacturer shall determine the distance from the top of the deck (measured
from the highest point of the deck) to the bottom of any steel member.

For bridges with underhung floor beams this dimension shall be the height of the floor
beam plus the maximum thickness of the deck system.

4.5 Truss Bay Spacing

The number of bays and the dimension of the panel points shall be determined by the
Bridge Manufacturer. However, at no time shall the panel point dimension be a distance
which will cause the diagonals to be at an angle shallower than 30-degress with the
bottom chord.

4.6 Camber

A single simple span bridge shall have a vertical camber dimension at the mid-span
equal to 150% of the anticipated full dead load deflection.

4.7 Elevation Difference

The top of the deck at each end of the bridge shall be constructed with a vertical
elevation difference as shown in the plans.

5.0 STRUCTURAL DESIGN LOADS
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5.1 Pedestrian Loading (PL)

The bridge structure shall be designed for a uniform pedestrian loading of 90 psf. This
loading shall be pattered to produce the maximum load effects. Consideration of
dynamic load allowance is not required with this loading.

5.2 Vehicle Load (VL)

When vehicle access is not permanently prevented, the superstructure and deck system
shall be designed for each of the following concentrated / vehicular loads:

¢ A concentrated load of 1,000 Ibs placed on any area 2.5’ x 2.5’ square.

¢ A 1,200 Ib two-wheeled vehicle with a wheelbase of 60” with the load equally
distributed to two axles with a tire footprint of 1.5” in the direction of traffic and 4”
transverse to the direction of traffic.

¢ A single truck shall be placed to produce the maximum load effects and shall not be
placed in combination with the pedestrian load. The dynamic load allowance need

not be considered for this loading. The truck shall be the following:

5.3 Equestrian Load (EL)

When equestrian traffic is anticipated, the deck system shall be designed for a patch load
of 1,000 pounds over a square area measuring 4" on a side.

5.4 Wind Load (WS)

Pedestrian bridges shall be designed for wind loads as specified in AASHTO Signs,
Articles 3.8 and 3.9. The Wind Importance Factor shall be taken as 1.15. The loading
shall be applied over the exposed area in front elevation including all enclosures.

5.5 Fatigue Load (FL)

The fatigue loading shall be as specified in Section 11 of AASHTO Signs. The Natural
Wind Gust specified in Article 11.7.3 and the Truck-Induced Gust specified in Article
11.7.4 of AASHTO Signs need not be considered.

5.6 Railing Loads (RL)

Each element of the pedestrian rail system shall be designed to support a uniformly
applied load of 50 pounds per lineal foot, both transversely and vertically, acting
simultaneously. In addition, each longitudinal element shall be designed to support a
concentrated load of 200 pounds, which will act simultaneously with the above uniform
loads at any point and in any direction at the top of the longitudinal element.

The posts of the pedestrian rail system shall be designed for a concentrated load applied
at either the center of gravity of the upper longitudinal element or 60" above the top of the
walkway, whichever is less. This concentrated load shall be equal to 200 pounds plus
0.05 times the post spacing in feet.

5.7 Combination of Loads

The load combinations and load factors to be used shall be as per specified in AASHTO
LRFD Table 3.4.1-1, with the following exceptions:

¢ Load combinations Strength Il, Strength IV, and Strength V need not be

considered.

¢ The load factor for Fatigue | load combination shall be taken as 1.0, and Fatigue

Il load combination need not be considered.
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6.0 STRUCUTRAL DESIGN CRITERIA
6.1 Modeling

The bridge shall be modeled and analyzed utilizing a three-dimensional computer
software which shall account for moments induced in members due to joint fixity where
applicable. Moments due to both truss deflection and joint eccentricity must be
considered. Analyzing the truss as a pure pinned structure will not be allowed. All loads
listed in Section 5 of these specifications shall be applied to the model and analyzed
appropriately.

6.2 Lateral Frame Design

The bridge shall be designed and proportion such that appropriate lateral stiffness is
provided locally and globally, to ensure that the structure is stable.

For bridges without any overhead members (Half-Through Trusses), the vertical truss
members, the floor beams and their connections shall be proportioned to resist a lateral
force applied at the top of the truss verticals. This lateral force shall be applied as an
additional load to the top of the vertical, creating a cantilever moment, which is then
added to the forces obtained from the three-dimensional model. The magnitude of this
lateral force shall not be less than 0.01/K times the average factored design compressive
force in the two adjacent top chord members.

The top chord shall be analyzed as a column with elastic lateral supports at the panel
points, taking into account all moments due to in-plane and out-of-plane bending, along
with moments due to eccentricities of the members.

The U-Frame Stiffness of the verticals and floor beams shall be as determined in the
AASHTO Guide Specification Section 7.1.2, assuming that the vertical and floor beam
connection is rigid. This means that the following must be met:

e Matched member widths in simple unreinforced HSS connections between the

floor beam and vertical, that is, no deformation is allowed due to tube wall

plastification of the member faces at service loads.

¢ The connection of the floor beam to the vertical shall not include the HSS bottom
chord member, that is, the vertical and floor beam shall not be connected to

different sides of a HSS chord. These members shall not be connected to faces

of the bottom chord at a 90-degree to one another.

¢ All fixed end moments in the floor beams and verticals due to floor beam

rotations, in addition to the loads derived from a U-Frame analysis have been
accounted for in the strength design of the connections.

The end verticals shall be designed as a simple cantilever to carry the loads obtained
from the three-dimensional model, plus the cantilever moment due to a lateral load of
0.01 times the axial force in the end vertical, applied laterally at the upper end of the end
vertical.

The floor beams shall always be sized for the forces obtained from a simple span, pinned
end analysis, or from the forces obtained from the three-dimensional model, whichever
controls.

The diagonals and brace diagonals shall be analyzed as pinned-end connection
members. All other members shall be analyzed as fixed-end connections.

6.3 Deflections

The vertical deflection of the bridge due to the unfactored pedestrian live loading shall not
exceed 1/360 of the span length.

The horizontal deflection of the bridge under unfactored wind loading shall not exceed
1/360 of the span length.
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6.4 Fracture

The fracture toughness requirements and designation of Fracture Critical Member and
Main Member designation are hereby waived for these structures.

6.5 Vibrations

Vibration of the structure shall not cause discomfort or concern to the users of the
bridges. To assure this, the fundamental frequency (f) of the pedestrian bridge in the
vertical direction, without live load, shall be greater than 3.0 hertz (Hz) to avoid the first
harmonic. The fundamental frequency of the pedestrian bridge in the lateral direction,
shall be greater than 1.3 Hz. If the fundamental frequency cannot satisfy these limitations
then the bridge should be proportioned such that either of the following criteria are
satisfied:

f>2.86 * In(180/W)

Where W is the weight of the bridge in kips and f is the fundamental frequency in the
vertical direction in Hz.

6.6 Wheel Load Distribution

Each wood plank shall be designed to support the maximum wheel load from the design
vehicle. Distribution to other planks will only be allowed if those planks are doweled
together. The Tire Contact Area will be calculated as 0.01 times the wheel load. The
wheel width transverse to the direction of traffic, is 2.5 times the wheel length. The wheel
width is calculated as follows:

0 The Wheel Width (in inches) is 2.5 * v(__
in pounds.

Plank shall be checked for both shear and moment, and meet all allowable stresses as
per ANSI NDS or Tropical Timbers of the World.

) , where P is the wheel load

7.0 MATERIALS OF CONSTRUCTION
Materials shall meet the Buy American Act requirements of Section 1600 of this specification.
7.1 Structural Steel

All members of the truss and deck support system shall be fabricated from square or
rectangular hollow structural shapes (HSS), with the exception that floor beams may be
wide flange shapes. All open ends of end posts and floor support beams shall be
capped. Drain holes shall be provided for all sections at the low point of the member that
may become filled with water.

All bridges shall be fabricated using A847 tube or A588 structural shapes.

Minimum nominal thickness of primary hollow structural shapes shall be 1/4". Rolled
shapes shall have a minimum thickness of 1/4".

7.2 Deck Material

The wood deck timber planks shall be Douglas Fir and meet all applicable requirements
as specified by the West Coast Lumber Inspection Bureau. The timber planks shall be
pressure treated in accordance with the American Wood Preservers Association. This
treatment shall be with alkaline copper quaternary (ACQ) to 0.4 pounds per cubic foot or
refusal. Allowable bending stresses shall be as determined for wet condition, as outline
in ANSI ADS.

Deck planks shall be secured utilizing 5/16” torx head self-drilling self-tapping screws.
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Each plank shall have two screws at each end and one screw at each interior supporting
member. Screws shall have adequate edge distance to prevent splitting and cracking.
Deck planks shall be placed tight together with no gaps.

Deck planks shall be sized to support the loads specified in Section 5.0 of these
specifications, and per the wheel distribution in Section 6.6

Color of wood treatment shall be either clear of brown, not green.

7.3 Fasteners

Structural bolts used to field splice or connect; all main members shall be ASTM A325, in
accordance with the Specification for Structural Joints using ASTM A325 or A490 Bolts.
The nuts for these structural bolts shall be ASTM A563. The Bridge Manufacturer shall
determine the finish of the structural bolts. They will be either Type 3 (Weathering) or
Type 1 (Hot-Dipped or Mechanically Galvanized) as specified by the Bridge
Manufacturer.

Bolts used for the connection of a rub rail shall be ASTM A307 or SAE J429 Grade 2, V4"
diameter carriage bolts, zinc plated.

Self-drilling fasteners for attachment of the form decking shall be #14 x 1” Zinc Plated
Hex Washer Head Tek Screws.

Power Actuated fasteners shall be Hilti sheet metal nail X-ENP-19 fastener.

Other miscellaneous fasteners shall be ASTM A307 zinc plated or galvanized, as
determined by the Bridge Manufacturer.

8.0 FINISH
8.1 Blast Cleaning

Exposed surfaces of structural steel shall be blast cleaned in accordance with the Steel
Structures Painting Council (SSPC), Surface Preparation Specification No. 7, latest
edition, (SSPC-SP7), Brush-Off Blast. Exposed surfaces of steel shall be defined as
those surfaces seen from the deck or from the outside and bottom of the structure.

9.0 ATTACHMENTS
9.1 Safety Rails

Safety rails shall be placed on the outside of the structure, spaced so as to prevent a 4”
sphere from passing through the side truss for the full height of the side truss, or 42",
whichever is less. Rails shall be welded directly to the truss verticals whenever possible.
Orientation

¢ Longitudinally

Safety Rail System Type

Longitudinal safety rails for weathering steel bridges shall be ASTM AS88 L 1 %2x 1 V2 x
3/16.

9.2 Toe Plate

Steel toe plates for a weathering steel bridge shall consist of ASTM A588 4" x 6” plate
material or a C4x5.4 channel, and shall be welded to the truss verticals.

9.3 Expansion Joint
If the gap between the end of the bridge deck and the back wall of the foundation system

is 1" or less, then no expansion joint cover is required. If the gap is greater than 1", then
the joint shall be covered with a V4" thick plate which attaches to the bridge and extends
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over the gap and onto the top of the foundation system back wall. This plate shall have
its edges beveled at a 45-degree angle to minimize the potential trip hazard.

10.0 BEARINGS
10.1 Steel on Steel

Expansion and fixed bearings shall be a steel on steel Slide Plate. Size shall be per
loads and anticipated movements determined by the bridge manufacturer. Both
expansion and fixed bearings shall have slotted holes for ease of installation. Fixed
bearings shall have the nuts of the anchor rods tight, whereas the expansion bearings
shall have the nuts of the anchor rods finger tight.

10.2 Design Temperature Range

The Design Temperature Range will be site specific and will be determined from the
Tables in AASHTO Section 3.12.2.2 Temperature Range.

10.3 Non-Shrink Grouting

The bridge will be supplied with a lower setting plate. This setting plate shall be leveled
and shimmed to the proper elevation. The space between the lower surface of the
setting plate and the foundation surface shall be filled with a non-shrink grout capable of
achieving a minimum compressive strength of 4000 pounds per square inch. The cost of
the leveling, shimming and non-shrink grout shall be the responsibility of the Contractor.

10.4 Anchor Rods

Bridge Manufacturer shall design the diameter and grade of anchor rods, based on the
shear and tensile strength of the anchor rod material only. All design considerations
regarding concrete breakout strength in shear and tension, pullout strength, concrete
side-face blowout strength, concrete pry out strength, embedment depth, type of
anchorage or any other concrete failure modes are the responsibility of the Foundation
Engineer, and shall be shown on the contract plans. All anchor rods shall be galvanized.
The foundation engineer shall determine if the anchor rods shall be cast-in-place,
drilled/epoxy, or expansion anchors.

11.0 FABRICATION
11.1 Welding

Welding procedures and weld qualification test procedures shall conform to the
provisions of AWS D1.1, Structural Welding Code, latest edition. Filler metal shall be in
accordance with the applicable AWS Filler Metal Specification and shall match the
corrosion properties of the base metal.

11.2 Welders

We

Iders shall be qualified for each process and position used while fabricating the

bridge. Qualification tests shall be in accordance with AWS D1.1. All weld qualifications
and records shall be kept in accordance with the Fabricator’'s Quality Assurance Manual
which has been approved by AISC.

11.3 Shop Splices
Shop splices for main truss members shall be full penetration welds all around the

Section 02850
PREFABRICATED BRIDGES
Page 8 of 10

183



perimeter of the member. These shop splices shall be performed using a full perimeter
backing plate. After welding of the shop splices, the weld shall be ground smooth to
match the perimeter of the member. No grinding of this weld shall not be permitted and
will be grounds for rejection of the bridge upon delivery.

11.4 Bolted Splices

For shipping purposes, the bridge may be fabricated in sections. Sections shall be field
assembled using bolted connections. No field welding of members shall be allowed.
The chord members of the bridge shall be bolted such that all faces of the member are
bolted. This is to provide equal force distribution around the perimeter of the member.
Bolting in only two faces of an HSS is not allowed. Bolted splices shall be designed and
fabricated such that the head of the bolt is the only item exposed. No through-bolting of
the member is allowed.

The diagonals and brace diagonals shall be bolted utilizing a through-bolt system with
plates on the exterior faces of the members. An internal stiffening plate is required to
keep the member from crushing during the bolt tightening process.

Tightening of the bolts shall be by Turn-of-the-Nut Method. No washers will be required
or furnished by the Bridge Manufacturer.

12.0 QUALITY CONTROL
12.1 AISC Certification

The bridge shall be fabricated in a shop owned by the Bridge Manufacturer. This facility
shall have up to date certification by AISC as a Certified Bridge Fabrication - Intermediate
(Major) with Fracture Critical Endorsement.

12.2 Certified Weld Inspector

The bridge manufacturer shall employ a Certified Weld Inspector (CWI), with
endorsement by AWS QC1. This CWI shall be present during the complete fabrication of
the bridge. The CWI shall provide written documentation that the bridge has been
fabricated in accordance with these specifications and the approved design drawings.

12.3 Documentation

Material Certifications shall be available for review for all materials within the bridge.
Traceability of heat numbers is required for all steel.

Documentation showing the performance of all critical quality checks shall also be made
available for review by the Engineer or Owner.

12.4 Non-Destructive Testing
All welds within the structure, shall be visually inspected for conformance to size, under

cut, profile and finish.
All shop splices of main truss members shall be magnetic particle tested.

13.0 DELIVERY AND ERECTION

13.1 Delivery

Delivery shall be made via truck to a location nearest the site which is accessible to
normal over-the-road equipment. All trucks delivering bridge materials will need to be
unloaded at the time of arrival. If the erection Contractor needs special delivery or
delivery is restricted he shall notify the Bridge Manufacturer prior to bid date. This
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includes site issues which may prevent over-the-road equipment from accessing the site.
Steerable dollies are not used in the cost provided by the Bridge Manufacturer.
Determining the length of bridge section which can be delivered is the responsibility of
the Contractor, and shall be communicated to the Bridge Manufacturer prior to the bid
date.

13.2 Installation & Lifting Procedures.

The Bridge Manufacturer will provide standard typical written procedures for lifting and
splicing the bridge. All actual methods, equipment and sequence of erection used are the
responsibility of the Contractor.

14.0 WARRANTY

The Bridge Manufacturer shall warrant their steel structure(s) to be free of design, material, and
workmanship defects for a period of one year from the earlier of the date of FINAL PROJECT
ACCEPTANCE. Naturally durable hardwood decking and hardwood attachments such as Ipe
shall carry a one-year warranty against rot, termite damage, or fungal decay from the earlier of
the date of delivery or from 60 days after installation on the structure. Other types of wood are
excluded under this warranty. This warranty shall not cover defects in the bridge caused by
abuse, misuse, overloading, accident, improper maintenance, alteration, or any other cause not
the result of defective materials or workmanship. This warranty shall be void unless. Owner’s
records can be supplied which shall indicated compliance with the minimum guidelines specified
in the inspection and maintenance procedures. Paint, galvanizing and other special coatings shall
be warranted by the coating manufacturer and is not covered by the Bridge Manufacturer. Repair
or replacement shall be the exclusive remedy for defects under this warranty. The Bridge
Manufacturer shall not be liable for any consequential or incidental damages for breach of any
express or implied warranty on their structures.
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PART 1:

1.1

1.2

SECTION 02910

SEEDING

GENERAL

DESCRIPTION

A.

This section includes ground surface preparation; furnishing and applying
fertilizer; and furnishing and planting seed in areas described in the contract
documents or directed by the Engineer.

Hydraulic seeding is not included in this section. Hydraulic seeding is covered in
Section 02920, Hydraulic Seeding.

SUBMITTALS

A.

PART 2:

2.1

SEED

Submit to the Engineer applicable seed mixture certifications, fertilizer
descriptions and mulch certifications. Furnish duplicate signed copies of the
vendors statement certifying that each seed lot has been tested by a recognized
seed testing laboratory within 6 months of date of delivery. Assure the statement
includes: Name and address of laboratory, date of test, lot number for each seed
species and the test results including name, percentages of purity and of
germination, percentage of weed content for each kind of seed furnished and, for
seed mixes, the proportions of each kind of seed.

PRODUCTS

Furnish seed and seed mixture, free of all prohibited noxious weed seed or any
other weed seed prohibited by state or local ordinance. Verify all seed
mixtures with owner (Montana FWP prior to use on site). The required seed
mixture shall be 40 % Mountain Brome, 35% Bluebunch Wheatgrass, 15%
Western Wheatgrass, and 10% Rough Fescue. See at 10 — 15 Ibs/acre.

Seal and label all seed containers to comply with Montana Seed Law and
Regulations or meeting U.S. Department of Agriculture and Regulations under the
Federal Seed Act, if shipped in interstate commerce.

Do not use wet, moldy, or otherwise damaged seed in the work.
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D. Furnish seed mixture of the species described in the contract documents. Furnish
seed in standard containers labeled with the seed name, lot number, net weight,

percentages of purity, germination, hard seed, and percentage of maximum weed
seed content for each seed species.

2.2 TOPSOIL

A. Use topsoil that is loose, friable, loamy soil, free of excess acid and alkali. Assure
topsoil does not contain objectionable amounts of sod, hard lumps, gravel, sub-soil or
other undesirable material that would form a poor seedbed. Before striping topsoil,
assure it has supported the growth of healthy crops, grass or other vegetable growth.

23 LIME

A. Furnish ground limestone or other material deemed suitable by the Engineer
containing a minimum 85 percent of total carbonate equivalent ground so that 90
percent will pass through a No. 100 mesh sieve. Coarser material may be acceptable,
if the application rates are increased to provide at least the minimum quantities and
depth specified using an approved Dolomitic lime or a high magnesium lime
containing at least 10 percent magnesium oxide.

24 FERTILIZER

A. Furnish standard commercial fertilizers supplied separately or in mixtures containing
the specified percentages of total nitrogen, available phosphoric acid, and water
soluble potash. Apply fertilizer at the specified rate and depth meeting the applicable
State and Federal laws. Furnish fertilizer in standard containers clearly labeled with
name, weight, and guaranteed analysis of contents. No cyanamide compounds of
hydrated lime are permitted in mixed fertilizers.

B. Fertilizers shall be supplied in one of the following forms:
1. A dry, free-flowing fertilizer suitable for application by a common fertilizer
spreader;
2. A finely-ground fertilizer soluble in water, suitable for application by power

sprayers; or
3. A granular or pellet form suitable for application by blower equipment.

2.5 SOILS FOR REPAIRS

A. Use soil for filling and topsoiling repair areas of equal quality to the existing topsoil
being repaired. Assure the soil is free of large stones, roots, stumps, or other
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materials that interfere with sowing, compacting, and establishing turf. Obtain
approval from the Engineer before placing topsoil.

PART 3: EXECUTION
3.1 TOPSOIL

A. Place at least 6 inches (15 cm) of topsoil in all areas to be seeded. Import topsoil
if sufficient topsoil is not available from excavated areas of the project.

3.2  ALLOWABLE SEEDING MONTHS

A. Perform seeding when the temperature and moisture are favorable to germination
and plant growth. Seed preferably before June 1st and after October st of each
year. Seeding dates must be approved by the Engineer.

33 SEEDBED PREPARATION AND SOWING

A. Clear the areas to be seeded of all debris, vegetation, and other material
determined by the Engineer to be detrimental to the preparation of a seedbed.
Once the area is cleared, disc, harrow, rake, or work the area by other suitable
methods, into a smooth, even seedbed. Assure the prepared seedbed surface is
firm enough to prevent seed loss from high winds or normal rainfall. If rolling is
required, perform rolling before seeding using a suitable roller, of a weight
appropriate to the soil conditions.

B. Sow seed in the areas described in the contract documents at the specified
application rates.
C. Sow seed using a force feed drill having a grass seed attachment, except of slopes

steeper than three to one or on areas too small to be seeded with a force feed drill.
In these areas, seed may be sown by power sprayers, blowers or other effective
methods. Use equipment in good working order.

D. Seed Native Grasses/plants per the owner at a depth of one-quarter inch or less
and cultipack the seed.

E. Do not sow seed in winds that prevent proper imbedment into the surface.
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3.4

FERTILIZER

A.

Spread and work fertilizer into the soil during the final seedbed preparation.
Apply fertilizer at the rate described in the contract documents.

3.5 CARE OF SEEDED AREAS

A. Keep the seeded area moist until it has germinated and it’s continued growth is
assured. Prevent erosion during watering. Water is incidental to the item
“Seeding”.

B. Protect all seeded areas from traffic or pedestrian use with warning barricades or
other Engineer approved methods.

C. Maintain the seeded area, performing any required watering and mowing until the
seed is firmly established. Prevent weeds and other undesirable vegetation from
establishing in the seeded area. Mow weeds and rake and remove the clippings
from the areas.

D. Replace any seeded areas failing to germinate which have died or been damaged
by construction activities. Replace such areas to meet the contract requirements.
The contract warranty period applies to this item.

PART 4: MEASUREMENT AND PAYMENT
4.1 GENERAL

A. Seeding is measured by the square yard (square meter) and paid for at the unit
price bid including topsoil salvage and/or importing, topsoil placement, seedbed
preparation, and seeding, complete in place and accepted by the Engineer.

B. Payment indicated to include complete compensation for all labor, equipment,

materials and incidentals required for the completion of the work.

END OF SECTION
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SECTION 03210

REINFORCING STEEL
PART 1: GENERAL
1.1 DESCRIPTION
A. This work is furnishing and placing reinforcing steel or wire fabric meeting the

quality, type and size specified in the contract.

1.2 REFERENCES

ASTM A-615

ASTM A-705

AASHTO M 31 Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement

AASHTO M 32 Cold Drawn Steel Wire for Concrete Reinforcement

AASHTO M 55 Steel Welded Wire, Fabric, Plain, for Concrete
Reinforcement

AASHTO M 54 Fabric Deformed Steel Bar or Rod Mats for Concrete
Reinforcement

PART 2: PRODUCT
2.1 Furnish all new material meeting the following requirements.
A. Bar Reinforcement

1. Furnish deformed reinforcement steel meeting ASTM A 615, (AASHTO
M3 1) or ASTM A705, Grade 40 or Grade 60.

a. Small quantities purchased from warehouses may, at the
Engineer’s direction, be accepted if bend tested under ASTM A615
or AASHTO M31. The test specimen must cold bend around a pin
without cracking on the outside of the bent portion.

B. Wire and Wire Mesh

1. Furnish wire meeting cold-drawn steel wire AASHTO M32 (ASTM AR82)
requirements.
2. Furnish wire mesh for concrete reinforcement meeting AASHTO M 55

(ASTMA A 185).
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PART 3:

3.1

3.2

3.3

3. Furnish bar mats meeting AASHTO M54 (ASTM A 184).

EXECUTION

PROTECTION

A.

Protect steel reinforcement from damage at all times. Place steel free from dirt,
detrimental scale, paint, oil and other foreign substance. Clean steel reinforcement
having easily removed rust, loose scale, and dust using an approved method.

FABRICATION

A.

Furnish four copies of shop details and placing drawings for all reinforcing steel
to the Engineer for approval. Once checked, the Engineer will return two marked-
up sets of prints or drawings for correction. The Engineer’s review is only for
general conformity with the plans. Checking the detailed dimensions is the
Contractor’s responsibility. The Engineer’s review does not relieve the
Contractor’s responsibility to furnish all material meeting the Contract
requirements. Detail Reinforcing, steel meeting the ACI “Standard Details and
Detailing of Concrete Structures” and the “Manual of Engineering and Placing
Drawings for Reinforced Concrete Structures” published by the American
Concrete Institute (ACI 315).

Assure all bars are bent cold. Do not field bend any bar partially imbedded in
concrete except as specified on the plans.

Ship bar reinforcement in standard bundles, tagged and marked meeting the
“Details and Detailing of Concrete Structures” (ACI 315) requirements.

Concrete reinforcement and accessory details, not covered herein or on the
drawings, must meet “Details and Detailing of Concrete Structures” and the
“Manual of Engineering and Placing Drawings for Reinforced Concrete
Structures” (ACI 315 and 315R) requirements.

PLACING AND FASTENING

A.

Accurately place and hold firm all steel reinforcement in the plan locations as
concrete is being placed.

Support and fasten together all reinforcement to prevent displacement due to
construction loads. It is permissible to use on ground, where necessary, concrete
support blocks having a minimum 4 square inches (2580 MM2) bearing area and
having a compressive strength equal to the concrete being placed. Use approved
bar chairs and spacers over form work. For concrete surfaces exposed to the
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weather in the finished structure, assure the portions of all accessories within Y2-
inch (12.7 mm) of the concrete surface are noncorrosive or protected against
corrosion.

Overlap welded wire fabric for successive mats or rolls providing an overlap
measured between outermost cross wires of each fabric sheet at least 2 inches
(50.8 mm). Extend the fabric across supporting beams and walls to within 4
inches (101.6 mm) of concrete edges. It may extend through contraction joints.
Adequately support the fabric during concrete placement to maintain its position
in the slab using the methods previously described or by laying the fabric on a
concrete layer of the required depth before placing the upper slab layer.

Offset vertical bars in columns at least one bar diameter at lap splices. Furnish
templates for all column dowels.

Obtain Engineer approval for all splices not shown on the plans. Mechanical
connectors for reinforcing bars may be used if approved.

Do not use pebbles, pieces of broken stone, concrete rubble, broken brick or
building blocks, metal pipe, or wooden block to position the fabric.

Follow the minimum concrete protective covering for reinforcement below.

1. Concrete deposited against ground: 76.2 mm (3 inches)
2. Formed surfaces exposed to weather or in contact with the ground:
a. #6 bars or larger 50.8 mm (2 inches)
b. Smaller than #6 bars 38.1 mm (1-1/2 inches)
3. Interior Surfaces:
a. Beams, girders and columns 38.1 mm (1-1/2 inches)
b. Slabs, walls and joists:
1) #11 bars or smaller 19.05 mm (3/4-inch)
2) #14 and #18 bars 38.1 mm (1-1/2 inches)

For corrosive atmospheres or fire protection, see special provisions for minimum
covering requirements.

Obtain Engineer approval of reinforcement placement before placing concrete.
Remove and replace concrete placed without Engineer approval of reinforcing.

Straighten fabric reinforcement shipped in rolls into flat sheets before placing it.
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34  WELDING

A. When specified or approved, weld reinforcing steel meeting “Reinforcing Steel
Welding Code” (AWSD 1 —4). Do not weld at bends in bars. Do not tack weld
crossbars without Engineer approval.

PART 4: MEASUREMENT AND PAYMENT
4.1 GENERAL

A. Reinforcing steel used in the work is not measured. The cost of furnishing and
placing reinforcing steel is incidental and included in the unit price or lump sum
price bid for various items of the work.

END OF SECTION
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1.1

SECTION 03310

STRUCTURAL CONCRETE
PART 1: GENERAL
DESCRIPTION
A. Furnish structural concrete meeting all specified requirements that is composed of

1.2

Portland cement, aggregates, water. Furnish Ready-mixed concrete meeting
ASTM C94 unless otherwise specified.

REFERENCES

ASTM C-94 Standard Specification for Ready-Mixed Concrete

ASTM C-150 Specification for Portland Cement

ASTM C-618 Specification for Coal Flyash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete

ASTM C-989 Specification for Ground Granulated Blast-Furnace Slag for Use in
Concrete and Mortars

ASTM C-595 Specification for Blended Hydraulic Cements

ASTM C-157 Performance Specification for Hydraulic Cements

ASTM C-33 Specification for Concrete Aggregates

ASTM C-260 Specification for Air-Entraining Admixtures for Concrete

ASTM C-494 Specification for Chemical Admixtures for Concrete

ASTM C-1017 Specification for Chemical Admixtures for Use in producing
Flowing Concrete

ASTM D-98

ASTM C-138 Test Method for Density(Unit Weight), Yield, and Air
Content(Gravimetric) of Concrete

ASTM C-173 Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM C-231 Test Method for Air Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C-31 Practice for Making and Curing Concrete Test Specimens in the
Field

ASTM C-39 Test Method for Compressive Strength of Cylindrical Concrete
Specimens

ASTM C-172 Practice for Sampling Freshly Mixed Concrete

ACI 301 Standard Specification for Structural Concrete for Buildings

ACI 305 Hot Weather Concrete

ACI306 Cold Weather Concrete

ACI318 Building Code Requirements for Reinforced Concrete
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1.3 QUALITY ASSURANCE

A.

PART 2:

Codes and Standards: The codes and standards referred to in this section are
declared to be part of this specification as if fully set forth herein. In addition, the
following ACI Standards are incorporated in their entirety, unless specifically
required otherwise:

1. ACI Standard 301, "Specifications for Structural Concrete for Buildings,"
American Concrete Institute, Edition.

2. ACI Standard 318, "Building Code Requirements for Reinforced
Concrete", American Concrete Institute, current edition.

3. Concrete Reinforcing Steel Institute, "Manual of Standard Practice".
4. International Building Code of I.C.B.O.

Concrete Testing: The Contractor shall employ at his expense a testing laboratory
acceptable to the Engineer to perform material evaluation tests and/or perform the
mix design prior to placing any concrete. Retesting or additional testing of
concrete or materials failing to meet the requirements of

these specifications shall be done by the Contractor at no additional cost to the
Owner.

PRODUCT

2.1 CLASSIFICATION

A.

Concrete is classified as set forth below. Place the specified class of concrete for
each structure element as specified. Concrete with prefixes "C" contain 1-1/2 inch
(38.1 mm) size aggregate and those with "M" contain 3/4 or 1 inch (19.05 mm)
size aggregate.. Concrete with prefixes "M" may be substituted for concrete with
prefixes "C."'

1. Use M-5000 concrete for curb and gutter, sidewalks, driveways,
approaches, curb turn fillets and valley gutters and structural concrete.

2. Use M-3000 concrete for manholes, storm drain inlets and miscellaneous
or C-3000 Concrete Construction class.

3. M-3000 is concrete with 3/4 inch (19-05 mm) maximum aggregate and a
28-day compressive strength of 3000 pounds per square inch (psi) (20.7
Mpa).
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4. M-5000 is concrete with 1 inch (19-05 mm) maximum aggregate and a
28-day compressive strength of 5000 pounds per square inch (psi)

5. C-3000 is concrete with 1-1/2 inch (38.1 mm) maximum aggregate and a
28-day compressive strength of 3000 psi (20.7 Mpa).

B. If concrete strength or durability requirements established by design exceed the
above strength classifications, the Engineer may specify additional concrete
classifications to meet those requirements.

2.2 COMPOSITION OF CONCRETE

A. Upon receipt of the notice of award of the contract, furnish the Engineer with
names of suppliers and locations of sources of materials proposed for use.

1. Materials

a. Cementitious Material: Cementitious material consists of Portland
cement meeting ASTM C 150, with or without the addition of
cementitious or pozzolanic mineral admixtures meeting, ASTM
C618 or ASTM C989, or blended hydraulic cement meeting
ASTM C595 or hydraulic cement meetingASTM 1157. Unless
otherwise specified, assure cementitious material meets ASTM C
150 Type I or Type II. Assure cementitious material used in
concrete is the same brand and type and from the same plant of
manufacture as the cementitious material used in the concrete
represented by the submitted field test date or used in the trial
mixtures.

b. Aggregates: Assure aggregates meet ASTM C33. When a single
size or a combination of two or more sizes of coarse aggregates are
used, assure the final gradation meets the grading requirements of
ASTM C33. Obtain concrete aggregates from the same source and
use the same size ranges as the aggregates used in the concrete
represented by submitted historical data, or used in trial mixtures.

c. Water and Ice: Use concrete mixing water and water to make ice
meeting requirements of ASTM C94.

d. Admixtures: Use admixtures meeting the following requirements:
1) Air entraining, admixtures - ASTM C260
2) Chemical admixtures- ASTM C494
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3) Chemical admixtures for use

in producing, flowing concrete- ASTM C1017
4) Calcium Chloride - ASTM D98
5) Use admixtures in the concrete that are the same as those

used in the concrete represented by submitted field test data
or in trial mixtures.

2. Change of materials

a. When brand, type, size, or source of cementitious materials,
aggregates, water, ice or admixtures are requested to be changed,
submit new field data or data from new trial mixtures or furnish
evidence that indicates that the change will not adversely affect the
relevant properties of the concrete for acceptance before using the
concrete.

Performance and Design Requirements

1. Assure the cementitious material content is adequate to meet the specified
requirements for strength, water-cement ratio and finishing requirements.
For concrete used in floors, assure the cement content is at least that
indicated in Table 2.1. For concrete exposed to freezing and thawing or
concrete exposed to deicers, assure a maximum water-cement ration of
0.45.

TABLE 2.1
MINIMUM CEMENT CONTENT REQUIREMENTS

Nominal Maximum size Minimum cement content
of aggregate, in(mm) Ib/yd3 (kg/m3)

1-1/2 (38-1) 470* (163.0)

1 (254) 520(180.3)

3/4 (19-05) 540 (187-3)

3/8 (9-5) 641 (222.3)

* Minimum cement content is 520 Ib/yd’ (180.3 kc,/m’) and maximum
H20O/cement ratio of 0.45 if concrete will be exposed to freezing and thawing
and/or in the presence of deicing chemicals.

2. Furnish concrete at the point of delivery having a slump of 4 inches (max)
(100 mm) determined by ASTM C 143. Meet slump tolerances in ACI 117.
When a plasticizing admixture is used meeting ASTM C 10 17 or when a
Type F or G high range water reducing admixture meeting ASTM C494 is
approved to increase the concrete slump, assure the concrete has a slump
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of 2 to 4 inches (50-100mm) before the admixture is added and a
maximum slump of 8 inches (200 mm) at the point of delivery after the
admixture is added.

3. Assure the nominal maximum size of coarse aggregate does not exceed
three fourths of the minimum clear spacing between reinforcing bars, one-
fifth of the narrowest dimension between sided of forms or one-third of
the thickness of slabs or toppings.

4, Concrete must be air entrained. Measure air content under ASTM C 138,
C 173 or C231. Unless otherwise specified, ASTM C231 shall be used.

TABLE 2.2
TOTAL AIR CONTENT* OF CONCRETE
FOR VARIOUS SIZES OF COARSE AGGREGATE

Total air content, percent
Nominal maximum Severe Moderate Mild
Size of aggregate mm, (in.) exposure exposure exposure
Less than 9.53(3/8) 9 7 8
9.53 (3/8) 7.5 6 4.5
12.5(1/2) 7 5.5 4
19 (3/4) 6 5 3.5
25.4(1) 6 4.5 3
12.7(1-1/2) 5.5 4.5 3
50.8(2) 5 3.5 1.5
76.2(3) 4.5 3.5 1.5
152.4(6) 4 3 1

* Measure in accordance with ASTM C 138, C 173, or C 231.
Air content tolerance is +/- 1 1/2 percent

a. When admixtures are specified in the Contract documents for
particular parts of the work, use types specified. Use of calcium
chloride or other admixtures containing chloride ions is subject to
the limitations in Table 2.3 Chloride Ion Concentration. When
approved, use calcium chloride in solution form only, when
introduced into the mixture.

1) Assure the maximum water soluble chloride ion
concentrations in hardened concrete at ages from 28 to 42
days attributed to the ingredients including water,
aggregates, cementitious materials and admixtures do not
exceed the limits of Table 2.3. Use tests to determine water
soluble chloride ion content meeting AASHTO T260. The
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type of member described in Table 2.3 applies to the work
as indicated in the Contract Documents.

TABLE 2.3
MAXIMUM ALLOWABLE CHLORIDE ION CONTENT
Maximum water soluble chloride (CI) Content in
Type of Member concrete, percent by weight of cement
Prestressed concrete 0.06
Reinforced concrete exposed to 0.15
chloride in service
Reinforced concrete that will be dry or 1.00
protected from moisture in service

Other reinforced concrete construction .30

b. When the average of the highest and lowest temperature during the

period from midnight to midnight is expected to drop below 40°F
(40°C) for more than three successive days, deliver concrete in
accordance with ASTM C-94.

c. Furnish the compressive strength and the water-cement or water
cementitious, material ratio of concrete for each portion of the
work as specified in the Contract documents.

)

2)

3)

4)

If cementitious or pozzolanic mineral admixtures meeting,
ASTM C618 or ASTM C989 are used, the cement portion
of the water-cement ratio must be the total weight of
cementitious material.

The maximum weight of fly ash, pozzolan or ground
granulated blast-furnace slag included in the calculation of
water-cementitious material ratio cannot exceed the
following percentages of the total weight of portland
cement plus fly ash, pozzolan and ground granulated blast-
furnace slag:

The combined weight of fly ash and pozzolan meeting
ASTM C618 cannot exceed limits in ACI 318.. The fly ash
and pozzolan present in an ASTM Type IP or IPM blended
cement meeting ASTM C595 must be included in the
calculated percentage.

The weight of ground granulated blast-furnace slag meeting
ASTM (989 cannot exceed 50 percent of the total weight
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of cementitious material. The slag used in manufacture of a
Type IS or ISM blended hydraulic cement meeting ASTM
C595 must be included in the calculated percentage.

5) If fly ash or pozzolan is used in concrete with ground
granulated blast-furnace slag, the portland cement
constituent meeting ASTM C 150 cannot be less than 50
percent of the total weight of cementitious material. Fly ash
or pozzolan must not constitute more than 25 percent of the
total weight of cementitious material.

0) Strength requirements are based on the 28-day compressive
strength determined on 6" x 12" (150mm x 300mm)
cylindrical specimens made and tested under ASTM C31
and C39 respectively.

23 PROPORTIONING AND DESIGN OF MIXES

A.

PART 3:

Prepare design mixes for each type and strength of concrete by either laboratory
trial batch or field experience methods as specified in ACI301. If trial batch
method used, use an independent testing facility acceptable to the Engineer for
preparing and reporting proposed mix designs.

Submit written reports of each proposed mix for each class of concrete at least 15
days prior to start of work. Do not begin concrete production until mixes have

been reviewed and approved.

EXECUTION

3.1 CONCRETE MIXES

A.

Job-Site Mixing: Mix materials for concrete in appropriate drum type batch
match mixer. For mixers of one cu. Yd., or small capacity, continue mixing at
least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer,
before any part of batch is released. For mixers of capacity larger than one cu.
Yd., increase minimum 1-1/2 minutes of mixing time by 2.5 minutes for each
additional cu. yd., or fraction thereof.

Provide batch ticket for each batch discharged and used in work, indicating
project identification name and number, date, mix type, mix time, batch quantities,
and amount of water introduced.

Ready-Mix Concrete: Comply with requirements of ASTM C94, and as herein
specified.
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3.2

3.3

During hot weather, or under conditions contributing to rapid setting of concrete,
a shorter mixing time than specified in ANSI/ASTM C94 may be required.

When air temperature is between 85°F (30°C) and 90°F (32°C), reduce mixing
and delivery time from 1-1/2 hours to 75 minutes, and when air temperature is
above 90°F (32°C), reduce mixing and delivery time to 60 minutes.

CONSISTENCY

A.

Assure concrete is of such consistency that it will flow around reinforcing steel,
but individual particles of the coarse aggregate, when isolated, show a coating of
mortar containing its proportionate quantity of sand. The consistency of the
concrete will be gauged by the ability of the equipment to properly place the
concrete in its final position and not by the difficulty in mixing or transporting.
Use the minimum quantity of mixing water necessary to provide workability
within the ranges of slump specified.

MIXING

A.

Thoroughly mix concrete to assure a uniform distribution of the materials
throughout the mass. Mix concrete only in quantities required for immediate use
and place it within the time limits specified. Waste all concrete which initial set
has begun. Retempering of concrete is prohibited. Aggregates, or bags of cement
containing lumps or crusts of hardened material shall not be used. Mix concrete
in an approved truck mixer meeting the requirements of ASTM C94 herein.

The capacity of the plant and the transportation equipment must ensure delivery at
a rate that will permit proper handling, placement and finishing at the point of
delivery. Maintain the concrete delivery rate to provide for the continuous
operation of placing, handling and finishing concrete as is practical. Maintain the
interval between delivery of loads so that layers or lifts of concrete in place do not
harden before succeeding layers or lifts are placed. In general, no lift or layer of
concrete can remain exposed for more than 20 minutes before being covered by
fresh concrete.

The volume of mixed concrete in the mixing drum shall not exceed the
manufacturer's rating, on the capacity plate.

During freezing weather, other approved methods of measuring water will be
permitted.

A recording water metering device is always required at the primary point of the
batching operation.
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3.4

3.5

K.

Do not add water to concrete in transit. Water may be introduced into the mixer at
the job site under direction of the Engineer, if the specified water-cement ratio is
not exceeded. Water must be added in accordance with ASTM C94, Assure the
drum revolves continuously after the introduction of the cement and water until
the concrete is discharged.

Begin mixing immediately after introduction of the cement and water and
continue for at least 70 revolutions of the drum at mixing speed. This minimum
revolution count will be waived when the concrete is produced at a central mixing
plant. Not more than 100 drum revolutions can exceed 6 revolutions per minute.
All other revolutions must be at agitating speed of not less than 2 or more than 6
revolutions per minute.

Discharge the concrete at the job and place in its final position within 1- 1/2 hours
after the introduction of the mixing water and cement. When the air temperature is
90°F (30°C) or above, place the concrete in its final position within 1 hour after
the introduction of the mixing, water and cement. Concrete mixes with an
approved set retarding admixture may be held an additional }2 hour beyond limits
specified above.

No mixed or agitated concrete that has remained in the drum of the truck mixer
more than 10 minutes without agitation can be used. If the Engineer determines
the concrete has not suffered any detrimental effects. It may be used, after
remixing for a minimum of 20 revolutions of the drum at mixing speed, if it can
still be placed in the forms within the specified time limits.

Provide a revolution counter on each truck that registers the number of
revolutions of the drum.

Mount the counter so it can be easily read by both the operator and the Engineer.

PLACING CONCRETE

A.

Thoroughly compact concrete into its final position. Assure it is thoroughly
consolidated around fittings and embedded items. Assure all reinforcement and
embedded items are accurately placed as shown on the plans and are clean and
free from coatings of dried mortar, detrimental rust, scale, oil or foreign matter..

CURING CONCRETE

A.

Thoroughly cure concrete surfaces subject to premature drying by covering as
soon as possible with canvas, plastic sheets with sealed joints, burlap and sand or
other satisfactory materials and keep concrete moist. If the concrete surfaces are
not covered, keep them moist by flushing or sprinkling. Continue curing for at
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least 7 days after placing the concrete. Concrete surfaces placed against forms
may be cured by leaving the forms in place for at least 7 days, when approved.

Protect concrete against freezing or other conditions detrimental to strength
development meeting the applicable requirements of this specification.

To aid finishing, side forms on ornamental work, curbs and sidewalks, railing and
parapets may be removed after 12 hours, not to exceed 48 hours, depending on
weather conditions. Continue moist curing during the concrete finishing operation.

Untreated forms and existing concrete must be kept continuously wet for at least 1
hour before any concrete is placed. Keep wet until covered with concrete except
that adequately treated forms must be thoroughly washed with a water spray
immediately before placing the concrete.

The curing of concrete, by either water curing or membrane curing, must be as
follows unless otherwise approved by the Engineer.

1. Water Curing

a. Keep all concrete top surfaces continuously moist after finishing,
with a fine water spray, until the concrete has set. Cover the moist
concrete with water or an approved curing covering.

b. Cure concrete deck slabs and concrete floors for at least 7 days.
Cure by placing burlap, cotton mats or other absorptive material as
close behind the finishing operation as possible without marring
the finished surface. Keep the absorptive material continuously
moist for the full time it is used. The absorptive material may be
kept in place for the entire curing period or it may be removed as
soon as practical and the entire surface covered with approximately
1-1/2 inches (38.1 mm) of sand, kept continuously moist for the
entire curing period.

c. Remove forms and repair surface irregularities without interfering
with any of the curing requirements. As soon as the vertical forms
have been removed and the surface irregularities repaired, cover
the concrete with absorptive material, kept continuously wet for
the balance of the curing a period.

2. Impervious Membrane Curing

a. Assure membrane curing compounds are delivered to the job in the
manufacturer’s original container, clearly labeled to show the
name of the manufacturer and the contents. The clear curing
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compound must be sufficiently transparent and free from
permanent color that would change the color of the natural
concrete. Use clear compound containing a fugitive dye having
color sufficient to render the film visible on the concrete for at
least 4 hours after application. The concrete surface must maintain
its natural color after curing.

Use a compound ready for use as shipped by the manufacturer.
Dilute following the manufacturer's recommendations. Use curing
compound only with written approval. Sampling will not be
required if manufacturer's certification is available. Apply the
curing compound under pressure with a spray nozzle to cover the
entire exposed surface thoroughly and completely with a uniform
film not exceeding manufacturer's specifications. Maintain the
required pressure in the spray machine to force the material to
leave the nozzle in a fine mist. Keep all concrete surfaces moist
with a fine water spray or with wetted burlap until the sealing
compound is applied. Keep the curing compound application close
to the finishers of the top surface of concrete at all times. Seal the
concrete immediately after the finishing operations have been
completed, to the satisfaction of the Engineer.

If it is necessary to allow workers or equipment on the surface
before the 7 day curing period is completed, cover the top surface
of sealed concrete with a protective cushion for runways. Use a
cushion consisting of a moist, 1 —inch (25mm) minimum thick
layer of fine sand, or layers of moist burlap that will prevent
damage to the finished concrete. Cover the approved cushion with
four by eight foot sheets of 3/4 inch(19mm) plywood laid over the
cushion. Do not place the cushion material for at least 8 hours after
the final application of the curing compound. Obtain the Engineer's
written approval for any other proposed cushion material before
use. Layers of plastic, visqueen or canvas are not an acceptable
cushion material.

Keep concrete, which has not completed its curing period,
continuously moist during the stripping and surface repair
operations. Remove all surface irregularities, repair all depressions,
voids or holes, including those formed by trapped air, to the
satisfaction of the Engineer. Immediately apply the curing
compound before the surface has had an opportunity to dry out.
Keep concrete, from which forms have been stripped, continuously
moist until surface repair and finishing are completed and the
impervious membrane curing has been applied.
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3.6

WEATHER AND NIGHT LIMITATIONS

A.

General

L.

Stop concreting operations when darkness prevents obtaining the specified
placing, and finishing work. Night operations may be conducted with
written approval and when approved artificial lighting is provided.

Cold weather concreting is governed by ACI 306 unless otherwise
specified herein. Hot weather concreting methods is governed by ACI 305
unless otherwise specified herein. Except by specific written authorization,
stop concreting operations when a descending air temperature in the shade
and away from artificial heat falls below 40°F (4°C), or do not resume
until an ascending air temperature in the shade and away from artificial
heat reaches frozen foundation course or subgrade.

Assume all risk of placing concrete in cold weather. Placing concrete
during cold weather does not relieve the Contractor of the responsibility
for obtaining the specified results. Remove and replace all concrete
injured by frost at Contractor expense.

Before any concrete is placed, remove all ice, snow and frost completely
from the formwork receiving the concrete.

Heating and Placing Concrete

a. When concreting is authorized during cold weather, assure
concrete temperature meets ASTM C94.

Protection of Concrete

a. During the curing period, if the air temperature is anticipated to fall
below 32°F (0°C, provide an approved blanket type insulating
material along the work for covering all concrete that has been in
place for 7 days or less. If, at any time, the ambient temperature
drops to 32°F(O°C) or less, protect the concrete using a method
approved by the Engineer. The minimum method of protection
under such conditions is as follows: between two layers of plastic
sheeting, the insulating materials, with the exception of
commercial blankets, must be spread loosely to a minimum depth
of 6 inches (150mm), but in all cases, to the depth required to
prevent freezing of, or frost damage to, the concrete. Maintain the
blanketing material at least until the end of the regular specified
curing, period which is not less than 7 days. The Engineer may
direct leaving the blanketing material in place for an additional
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3.7

TESTING

A.

period if the recorded temperatures indicate that additional curing
may be necessary. If during the construction period the mean daily
temperature is expected to fall below 40°F(4°C) for 3 consecutive
days, furnish approved heating enclosures and devices capable of
maintaining the surface temperature of the concrete in place
between 55°F (13°C) and 80°F (26°C). The curing, period under
these conditions is 7 days when Type I-II cement is used and 5
days when a pre-approved "high early strength" mix is used. At the
close of the curing period, the heat may be reduced so that the
temperature inside the housing does not decrease faster than 15°
per hour until the temperature inside the housing is the same as
outside.

A Contractor may, at their own expense, field cure concrete
cylinders with their in-place concrete and discontinue protection
when those field cylinders reach 70 percent of design strength as
indicated by the 28 day requirement of these specifications.

Perform all concrete protection using methods consistent with
ACI-306-1-87 and approved by the Engineer.

All concrete must be tested by an ACI Grade I or equivalent certified testing
technician. Unless otherwise specified, the contractor shall be responsible for
all acceptance testing during the on-site placement of the concrete.

1.

Testing — Contractor shall be responsible for coordination with testing

company/laboratory.

Materials

a. The Testing Firm or their representative must have access to the
ready mix production facility for sampling constituent materials
during production to assure the materials meet these specifications
and represent those stated on the approved mix design.

Standard Slump Tests

a. The Testing Firm hired by the contractor shall , during each day's

placement, check the consistency of the concrete by slump test. A
slump test will also be made each time that strength specimens are
made . Slump tests are performed meeting ASTM C143"Method of
Test for the Slump of Portland Cement Concrete".
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3.

Compression Tests

a.

A minimum of three specimens, 6 inch (150 mm) in diameter or 4
inch(100 mm) , shall be made and tested for every concrete
placement. Mold and test one set of test cylinders for every 100
yards (76.5 cubic meters) of concrete or fraction thereof placed
each day. On a given project, if the total volume of concrete is
such that frequency of testing required above would generate less
than 5 strength tests for a given class of concrete, make tests from
at least 5 randomly selected batches or from each batch if fewer
than 5 batches are used. Cure these cylinders under laboratory
conditions except that additional test cylinders cured entirely under
field conditions may be required by the Engineer to check the
adequacy of curing and protection of the concrete.

Take samples for strength tests in accordance with ASTM C172,
entitled

Mold test cylinders and laboratory-cure in accordance with ASTM
C31. Test cylinders in accordance with ASTM C39, entitled "
"Method of Test for Compressive Strength of Cylindrical Concrete
Specimens", ASTM C39, using an independent testing laboratory,
as approved by the Engineer.

Of each of the 3 cylinders take for a pour, test 1 for information
strength at 7 days and test 2 for acceptance strength at 28 days. To
meet this specification, average strength of two cylinders from the
same sample, tested at 28 days or the specified earlier age, is
required for each strength test. Strength level of an individual class
of concrete is considered satisfactory if both of the following
requirements are met:

1) The average of all sets of 3 consecutive tests equal or
exceed the specified strength.

2) No individual strength test (average of two cylinders) falls
below specified strength by more than 500 psi (3400 kPa).

Cure field cured cylinders under field conditions meeting Section
7.4 of "Method of Making and Curing Concrete Test Specimens in
the Field" (ASTM C31).

Mold field cured test cylinders at the same time and from the same
samples as laboratory cured test cylinders. Improve procedures for
protecting and curing concrete when strength of field cured
cylinders at the test age designated for measuring specified
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strength is less than 85 percent of that of companion laboratory
cured cylinders. When laboratory cured cylinder strengths are
appreciably higher than the specified strength, field cured cylinder
strengths need not exceed the specified strength by more than 500
psi (3400 kPa) even though the 85 percent criterion is met.

g. The strengths of any specimens cured on the job are to indicate the
adequacy of protection and curing of the concrete and may be used
to determine when the forms may be stripped, shoring removed or
the structure placed in service. When the strengths of the job cured
specimens are below those specified above, the Contractor must
improve the procedures for protecting and curing the concrete.

h. When concrete fails to meet the requirements above or when tests
of field cured cylinders indicate deficiencies in protection and
curing, the Owner's representative may order tests on the hardened
concrete under Chapter 17.3 of ACI-301-84 or order load tests in
Chapter 20 of the ACI Building Code (ACI 318-83) for that
portion of the structure where the questionable concrete has been
placed. In the event the load or core tests indicate that the structure
is unsatisfactory, make all modifications as directed by the
Engineer to make the structure sound. If the load or core tests
indicate the concrete is satisfactory, all cost of testing shall be paid

by Owner.
Air Content Tests
a. The Testing Firm hired by the contractor shall during each strength

test, check the air content by either the "Method of Test for Air
Content of Freshly Mixed Concrete by the Pressure Method"
(ASTM C23 1), "Method of Test for Air Content of Freshly Mixed
Concrete by the Volumetric Method" (ASTM C173) or "Method of
Test for Unit Weight, Yield and Air Content (Gravimetric) of
Concrete" (ASTM C138)

Temperature

a. Test hourly when air temperature is 40°F (4°C) and below, and
when 80°F (27°C) and above; and each time a set of compression
test specimens is made.
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PART 4:

MEASUREMENT AND PAYMENT

4.1 GENERAL

A.

The method of measurement and basis of payment is as outlined in the
contract documents for the various items of concrete work found
within the project. If cubic yard measurement is required for payment
the contractor is responsible for verifying and submitting these
measurements for payment.

4.2  REQUIRED SUBMITTALS

A.

The following are submittals required to become an approved source of supply for
Portland Cement concrete placed:

1. Complete concrete mix design meeting all specification requirements.
Meet the Mix proportions specified in ACI 301, Chapter 3. Submittals will
include the following:

MIX PROPORTIONS

-cement in 1bs (kgs) ........ Type and source of supply
-coarse aggregate ........... Size and source of supply
-fine aggregate ............. Source of supply

-water, gallons(liters) ...... City or well
-admixtures,oz/yd3(g/M3) .... Brand and description*®

*description as retarder, accelerator, air entraining, etc.
MATERIALS INFORMATION

1. Specific gravity (bulk s.s.d. Basis) of coarse and fine aggregate and 1
percent absorption-coarse aggregate unit weight (dry-rodded)-ASTM C33
quality tests including the following:

a. Fine aggregate

1) gradation AASHTO, T27 and T11 deleterious substances
soundness (AASHTO T104) organic impurities (AASHTO
T21) mortar-making properties (AASHTO T71)

b. Coarse aggregate

1) deleterious substances gradation (AASHTO T27 and T11)
soundness (AASHTO T104) percentage of wear (AASHTO
T96)
c. Current chemical analysis of mixing water (if well)
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2.

3.

d. Current cement mill analysis

CONCRETE MIX DATA
a. slump
b. % air
c. unit weight
d. 7 and 28 day compressive strength
VARIATIONS
a. The following variations will be cause for submittal of a new mix
design.
1) Change of aggregate source
2) Change of cement content
3) Addition or exclusion of certain admixtures including, but
not limited to, pozzolans, accelerators, retarders and water
reducers
4) Change in aggregate size
5) Change in type of cement
6) Failure to attain strength requirements as outlined in ACI
214 or ASTM C94
b. A variation in any of the following will require 'Informing the City

Engineer and possibly data indicating acceptability for use in
existing mix designs.

1)
2)
3)

Change of cement supplier

Change of admixture brands or dosages (not types)

Minor adjustments of aggregate proportions accompanying
materials changes or to accommodate placement conditions
(same w/c ratio)

C. Certification of Ready Mixed Concrete Production Facilities

1.

Concrete producers are to allow access to their facilities by Engineer or
their representatives for inspecting their facilities and/or sampling
materials. All facilities should meet the requirements of the "National
Ready-Mix Concrete Association" check list for concrete production

facilities.
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2. Items directly affecting a facility's ability to properly proportion, transport
and deliver concrete may be reason for disqualifying that facility as a
source of supply until such deficiencies are corrected. Examples would
include cement and aggregate scales that will not accurately weight
materials or mixer units that will not thoroughly mix concrete materials.

D. The following chart indicates the submittal frequency for each item required for
approval as a source of supply.

TABLE 4.1
SUBMITTAL FREQUENCY
SUBMITTAL FREQUENCY
Monthly Twice Yearly Other
1- Complete mix design (See Item 1, No 4)
2. Aggregate gradations X With mix design
3. L.A. Abrasion With mix design
4. Soundness With mix design
5. Deleterious substances With mix design
6. Water quality (if well) X
6a. Cube strengths and time With mix design
of set
7. Cement mill certificates X
8. Organic Impurities With mix design
9. Inspection of facilities As indicated

Note: The above chart applies to the first year of this program. Frequency of submittals may
change as dictated by variations of test data.

END OF SECTION
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GENERAL

SUMMARY

SECTION 055213

PIPE AND TUBE RAILINGS

This Section includes the following:

1)

Steel, and steel pipe and tube handrails and railings.

PERFORMANCE REQUIREMENTS

General:

In engineering handrails and railings to withstand structural loads indicated,

determine allowable design working stresses of handrail and railing materials based on
the following:

2)

3)

Structural Steel: AISC S335, "Specification for Structural Steel Buildings
Allowable Stress Design and Plastic Design with Commentary."

Cold-Formed Structural Steel: AISI SG-673, Part I, "Specification for the Design
of Cold-Formed Steel Structural Members."

Structural Performance of Handrails and Railings: Provide handrails and railings complying
with requirements in ASTM E 985 for structural performance, based on testing
performed according to ASTM E 894 and ASTM E 935.

4)

5)

6)

7)

Top Rail of Guards: Capable of withstanding the following loads applied as

indicated:

i) Concentrated load of 200 Ibs applied at any point and in any direction.

i)  Uniform load of 20 lbs/ft applied horizontally and concurrently with
uniform load of 50 lbs/ft applied vertically downward.

iii)  Concentrated and uniform loads above need not be assumed to act
concurrently.

Handrails Not Serving as Top Rails: Capable of withstanding the following loads

applied as indicated:

i) Concentrated load of 200 Ibs applied at any point and in any direction.

i)  Uniform load of 20 Ibs/ft applied in any direction.

iii)  Concentrated and uniform loads above need not be assumed to act
concurrently.

Infill Area of Guards: Capable of withstanding a horizontal concentrated load of

200 lbs applied to 1 sq. ft at any point in system, including panels, intermediate

rails, balusters, or other elements composing infill area.

i) Load above need not be assumed to act concurrently with loads on top rails
in determining stress on guards.

In addition to the forgoing limitations and loadings, design and provide handrails
and railings which will not deflect horizontally more than L/120 at any time and
will recover from the deflection with a permanent deflection of no more than
L/360.
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Thermal Movements: Provide handrails and railings that allow for thermal movements
resulting from the following maximum change (range) in ambient and surface
temperatures by preventing buckling, opening of joints, overstressing of components,
failure of connections, and other detrimental effects. Base engineering calculation on
surface temperatures of materials due to both solar heat gain and nighttime-sky heat
loss.

8)  Temperature Change (Range): 120 deg F, ambient; 160 deg F, material surfaces.

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating
metals and other materials from direct contact with incompatible materials.

Available mechanical finishes.

SUBMITTALS
Product Data: For the following:
9)  Manufacturer's product lines of mechanically connected railings.
10)  Grout, anchoring cement, and paint products.
Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Samples for Initial Selection: For products involving selection of color, texture, or
design including mechanical finishes on stainless steel.

QUALITY ASSURANCE
Source Limitations: Obtain each type of handrail and railing through one source from a single
manufacturer.

PROJECT CONDITIONS
Field Measurements: Verify handrail and railing dimensions by field measurements before
fabrication and indicate measurements on Shop Drawings. Coordinate fabrication
schedule with construction progress to avoid delaying the work.

11) Established Dimensions: Where field measurements cannot be made without
delaying the Work, establish dimensions and proceed with fabricating handrails
and railings without field measurements. Coordinate construction to ensure that
actual dimensions correspond to established dimensions.

COORDINATION AND SCHEDULING

Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts,
and items with integral anchors, that are to be embedded in concrete or masonry.
Deliver such items to Project site in time for installation.

Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance
requirements.
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PRODUCTS

METALS, GENERAL
Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.
Brackets, Flanges, and Anchors: Cast or formed metal of same type of material
and fin ish as supported rails, unless otherwise indicated.
1. Nominal 1-1/2” diameter.
2. Rails: 1.900” outside diameter by 0.145” wall thickness. Schedule 40.
3. Posts: 1.900” outside diameter by 0.200” wall thickness. Schedule 80.

STEEL AND IRON

For general use and at Architectural grade Stairs: Tubing: ASTM A 500 (cold formed) .

For use where indicated and at Industrial grade Stairs: Pipe: ASTM A 53/A 53M, Type F or
Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are
required by structural loads.

12) Provide galvanized finish for exterior installations and where indicated.

Plates, Shapes, and Bars: ASTM A 36/A 36M.

Castings: Either gray or malleable iron, unless otherwise indicated.

13) Gray Iron: ASTM A 48/A 48M, Class 30, unless another class is indicated or
required by structural loads.
14) Malleable Iron: ASTM A 47/A 47M.

Woven-Wire Mesh: Intermediate-crimp, square pattern, (2-inch) woven-wire mesh, made
from (0.135-inch) nominal diameter wire complying with ASTM A 510
(ASTM A 510M).

FASTENERS

General: Provide the following:

15)  Stainless-Steel Railings: Type 304, except 316 stainless-steel fasteners in coastal
environments.

16) Steel Railings: Plated steel fasteners complying with ASTM B 633, Class Fe/Zn
25 for electrodeposited zinc coating.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring railings to other types of
construction indicated[ and capable of withstanding design loads].

Fasteners for Interconnecting Railing Components:

17) Provide concealed fasteners for interconnecting railing components and for
attaching them to other work, unless otherwise indicated.

18) Provide concealed fasteners for interconnecting railing components and for
attaching them to other work, unless exposed fasteners are unavoidable or are the
standard fastening method for railings indicated.

19) Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise
indicated.

Anchors:  Provide cast-in-place torque-controlled expansion anchors, fabricated from
corrosion-resistant materials with capability to sustain, without failure, a load equal to

Section 055213

PIPE AND TUBE RAILINGS
Page 3 of 7

218



six times the load imposed when installed in unit masonry and equal to four times the
load imposed when installed in concrete, as determined by testing per ASTM E 488
conducted by a qualified independent testing agency.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Shop Primers: Provide primers that comply with Division 9 painting Sections.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd
primer complying with MPI#79.

20) Use primer with a VOC content of 420 g/L (3.5 Ib/gal.) or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

21)  Use primer containing pigments that make it easily distinguishable from zinc-rich
primer.

Zinc-Rich Primer: Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible with
topcoat.

22) Use primer with a VOC content of 420 g/L (3.5 Ib/gal.) or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Shop Primer for Galvanized Steel: Zinc-dust, zinc-oxide primer formulated for priming zinc-
coated steel and for compatibility with finish paint systems indicated, and complying
with SSPC-Paint 5.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous
grout complying with ASTM C 1107. Provide grout specifically recommended by
manufacturer for interior and exterior applications.

Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled
expansion cement formulation for mixing with water at Project site to create pourable
anchoring, patching, and grouting compound.

23) Water-Resistant Product: At exterior locations provide formulation that is
resistant to erosion from water exposure without needing protection by a sealer or
waterproof coating and that is recommended by manufacturer for exterior use.

FABRICATION

General: Fabricate handrails and railings to comply with requirements indicated for design,
dimensions, member sizes and spacing, details, finish, and anchorage, but not less than
that required to support structural loads.

Assemble handrails and railings in the shop to greatest extent possible to minimize field
splicing and assembly. Disassemble units only as necessary for shipping and handling
limitations. Clearly mark units for reassembly and coordinated installation. Use
connections that maintain structural value of joined pieces.

Form changes in direction of railing members as follows:

24)  As detailed.
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Form simple and compound curves by bending members in jigs to produce uniform curvature
for each repetitive configuration required; maintain cylindrical cross section of member
throughout entire bend without buckling, twisting, cracking, or otherwise deforming
exposed surfaces of handrail and railing components.

Welded Connections: Fabricate handrails and railings for connecting members by welding.
Cope components at perpendicular and skew connections to provide close fit, or use
fittings designed for this purpose. Weld connections continuously to comply with the
following:

25) Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

26) Obtain fusion without undercut or overlap.

27) Remove flux immediately.

28) At exposed connections, finish exposed surfaces smooth and blended so no
roughness shows after finishing and welded surface matches contours of adjoining
surfaces.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous
fittings, and anchors to interconnect handrail and railing members to other work, unless
otherwise indicated.

Provide inserts and other anchorage devices for connecting handrails and railings to concrete
or masonry work. Fabricate anchorage devices capable of withstanding loads imposed
by handrails and railings. Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide preset sleeves of steel not less than 150 mm long
with inside dimensions not less than 12 mm greater than outside dimensions of post,
and steel plate forming bottom closure.

Shear and punch metals cleanly and accurately. Remove burrs from exposed cut edges.

Ease exposed edges to a radius of approximately 1 mm, unless otherwise indicated. Form
bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing the Work.

Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, screws, and
similar items.

Provide weep holes or another means to drain entrapped water in hollow sections of handrail
and railing members that are exposed to exterior or to moisture from condensation or
other sources.

Fabricate joints that will be exposed to weather in a watertight manner.

Close exposed ends of handrail and railing members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. Close
ends of returns, unless clearance between end of railing and wall is 6 mm or less.
Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where
needed to transfer wall bracket loads through wall finishes to structural supports. Size
fillers to suit wall finish thicknesses and to produce adequate bearing area to prevent

bracket rotation and overstressing of substrate.
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FINISHES. GENERAL
Comply with NAAMM's "Metal Finishes Manual for architectural and Metal Products" for
recommendations for applying and designating finishes.
Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.
Provide exposed fasteners with finish matching appearance, including color and texture, of
handrails and railings.

STEEL FINISHES

Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain as
weep holes, by plugging with zinc solder and filing off smooth.

For nongalvanized steel handrails and railings, provide nongalvanized ferrous-metal fittings,
brackets, fasteners, and sleeves, except galvanize anchors to be embedded in exterior
concrete or masonry.

Preparation for Shop Priming: After galvanizing, thoroughly clean handrails and railings of
grease, dirt, oil, flux, and other foreign matter, and treat with metallic-phosphate
process.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with
minimum requirements indicated below for SSPC surface-preparation specifications
and environmental exposure conditions of installed handrails and railings:

29) Exteriors (SSPC Zone 1B): SSPC-SP 6, "Commercial Blast Cleaning."
30) Interiors (SSPC Zone 1A): SSPC-SP 7, "Brush-off Blast Cleaning."

Apply shop primer to prepared surfaces of handrail and railing components, unless otherwise
indicated. Comply with requirements in SSPC-PA 1, "Paint Application Specification
No. 1," for shop painting. Primer need not be applied to surfaces to be embedded in
concrete or masonry.

EXECUTION

EXAMINATION
Examine gypsum board assemblies, where reinforced to receive anchors, to verify that
locations of concealed reinforcements have been clearly marked for Installer. Locate
reinforcements and mark locations if not already done.

INSTALLATION, GENERAL

Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required to install handrails and railings. Set handrails
and railings accurately in location, alignment, and elevation; measured from established
lines and levels and free from rack.

31) Do not weld, cut, or abrade surfaces of handrail and railing components that have
been coated or finished after fabrication and that are intended for field connection
by mechanical or other means without further cutting or fitting.

32) Set posts plumb within a tolerance of 2 mm in 1 m.
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33) Align rails so variations from level for horizontal members and from parallel with
rake of steps and ramps for sloping members do not exceed 5 mm in 3 m.
Adjust handrails and railings before anchoring to ensure matching alignment at abutting joints.
Space posts at interval indicated, but not less than that required by structural loads.
Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing handrails and railings and for properly transferring loads to in-place
construction.

RAILING CONNECTIONS
Welded Connections: Use fully welded joints for permanently connecting railing
components. Comply with requirements for welded connections in "Fabrication"
Article whether welding is performed in the shop or in the field.

CLEANING
Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material.
Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 9 Section "Painting."

PROTECTION
Protect finishes of handrails and railings from damage during construction period with
temporary protective coverings approved by railing manufacturer. Remove protective
coverings at the time of Substantial Completion.
Restore finishes damaged during installation and construction period so no evidence remains
of correction work. Return items that cannot be refinished in the field to the shop; make
required alterations and refinish entire unit, or provide new units.

END OF SECTION 055213
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APPENDIX

Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.

Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.
Standard Drawing No.

02213-1:
02213-2:
02221-1:
02221-2:
02222-1:
02528-1:
02528-2:
02529-1:
02529-2:
02529-3:
02529-4:

02529-5A:
02529-5B:

02529-6:

02529-7A:
02529-7B:

02529-8:
02529-9:
02529-10:
02660-1:
02660-2:
02660-3:
02660-4:
02660-5:
02660-6:
02660-7:
02720-1:
02720-2:
02720-3:
02720-4:
02720-5:

02720-6:
02720-7:
02720-8:
02720-9:
02720-10:
02730-1:
02730-2:
02730-3:

Standard Drawings (Applicable Drawings found in Plan Set)

Manhole Adjustment

Water Valve Adjustment

Typical Utility Trench

Pipe Bedding Alternate

Trench Plug Excavation

Standard Curb & Gutter

Drive Over Curb & Gutter

Double Gutter Detail for Street Intersections
Standard Fillet

Type 1 Street Monument

Type 11 Street Monument

Boulevard Drive Approach

Curb Walk Drive Approach

Retrofit Drive Approach

Boulevard Alley Approach

Curb Walk Alley Approach

Accessibility Ramp

Swale Crossing

Mail Box Mounting for Curbline Delivery
Thrust Blocking for Water Main Fittings
Water and Sewer Main Separation

Thrust Blocking for Water Main Valves
Fire Hydrant Setting

Hydrant Location Detail

Water Service Line

Blowoff Valve

30” (76 cm) Standard Storm Drain Inlet

24” (61 cm) Standard Riser Inlet

Sanitary Sewer and Storm Drain Manhole
Standard Straight Manhole

48" (122 cm) Standard Manhole Showing Two Types of
Cone Sections

Precast Manhole Bases

Typical Manhole Channel Details

Standard Cast Iron Cover

Standard 24" (61 cm) Cast Iron Ring Manhole Frame
Storm Drain Service Line

Nomograph for Air Testing Gravity Sewer Mains
Sanitary Sewer Service Line

Deep Sanitary Sewer Service Line
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