DIVISION 01
GENERAL REQUIREMENTS

SECTION 01000

GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1 SCOPE OF WORK. The objective of this project is to make emergency
repairs to deteriorated steel grating and associated supporting structural steel at

five (5) locations at the Springwells Water Treatment Plant located at 8300 West
Warren Avenue, Dearborn, M| 48126.

1.2 PROJECT OBJECTIVES. In general, the design and construction objectives of
this D/B project are to assure:

a. Effective coordination of design/build activities with minimal demands on
GLWA and its agents;

b. Minimization of costs and time for design and construction;

c. Excellence and quality in design and construction for long-term operational
reliability, low maintenance, improved operations, and safety;

d. Demolition and disposal of all abandoned systems and unsafe facilities at
each Work location;

e. Designated demolition to be completed with minimum impact on the existing
facilities;

f. Thorough quality control and testing to demonstrate that objectives have been
met;

g. Satisfactory system start-up of all systems;

h. Training of GLWA operation and maintenance staff and provision of plant
specific Operation and Maintenance Manuals; and

i. Minimization of adverse impacts on GLWA operations.
1.2 SUMMARY OF WORK. A summary of Work by location is provided below.

Where conflicts exist between this Section 01000 and other specified criteria, the
content of this Section 01000 shall govern.
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1.2.01 Location A — Low Lift Station Sump Area (Elevation 50’-0” and below)

a. Install a removable mechanical plug and protective bulkhead on the existing
24-inch suction line connecting the dewatering pumping units to the Raw
Water Supply System. Coordinate all requirements to complete this work
with GLWA operations. This work will require accessing the Low Lift Station
Suction Ring via surge flume(s) and shown on the Drawings, and is
anticipated to require underwater construction by qualified divers.
Coordination with GLWA operations will require shutdown of the Raw Water
Supply System, including raw water pumping at the Water Works Park,
Northeast and Springwells water treatment plants.

b. Install blind flanges on the dewatering pumping unit discharge connections to
the discharge flumes of low lift pumping units No. 3 and No. 7. Prior to
demolition of the dewatering pumping unit piping and installation of the blind
flanges, the D/B Contractor will need to dewater the discharge flumes.

c. Install a blind flange on the dewatering pumping unit 24-inch suction line
inside the Low Lift Station at Elevation 39’-0”. Prior to demolition of the
dewatering pumping unit piping, the suction sump in the Suction Ring will
need to be cleaned of debris, conditions need to be field-verified, and the
mechanical plug and bulkhead will need to be installed.

d. Remove and dispose of all dewatering pumping unit suction and discharge
piping, including valves, supports, valve actuator control piping, electrical,
etc.

e. Remove and dispose existing submersible trash pumps and associated
electrical and mechanical work.

f. Remove and dispose of dewatering pumping units No. 9 and No. 10,
including supporting foundations, all connected piping (including hydraulic
control panels at Elevation 100’-07), drive shafting, intermediate steady
bearings and supports, motors, power supply (cabling and conduit), starters,
control wiring and field devices, etc. Where holes in grating and/or floors
remain after demolition, cover holes with steel plate with the same load
bearing capacity of the existing floor around the opening.

g. Remove and replace all existing lighting, along with associated conduit and
wiring, beneath Elevation 50°’-0”.

h. Remove and dispose of structural steel beams, anchors, supporting
columns, etc., at Elevations 37°-0", 42’-0” and 50’-0”, including concrete
removal as required to exposed beam connections to existing columns to
remain.
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i. Remove and dispose of existing steel grating, supporting beams and angles
at Elevations 42’-0” and 50’-0”, including that over openings and trenches.

j- Clean the 10’-0” sump of all debris prior to installation of new sump pumps
S-1 and S-2.

k. Install two (2) completely redundant duplex pumping systems as follows:

i. Primary system in the 10’-0” diameter sump at Elevation 29’-0” to provide
day-to-day sump pump dewatering of process flow and leakage from
various locations in the Low Lift Station.

ii. Secondary system at Elevation 42’-0” to serve as a backup to the primary
in case the primary duplex system fails.

iii. The primary and secondary systems will be identical with the exception of
their physical locations and primary source of power. Each shall be
furnished with guide and rail systems accessible from Elevation 50’-07;
overhead lifting beam(s) with hoist(s); and dedicated local control panel,
level controllers, alarms, Ovation integration, etc., to provide a fully
automated redundant pumping system.

iv. Provide two (2) spare pumping units that can be used in either the
primary or secondary pumping systems.

I.  Provide a new discharge piping system inclusive of flanged CL54 (minimum)
flanged ductile iron pipe, flanged ductile iron body check valves, and flanged
ductile iron body plug valves.

m. Provide power supply to each system from different sources to be identified
by the D/B Contractor to minimize the potential losing both systems upon
loss of power.

n. Maintain sump pump discharge of all existing flow to the 10’-0" diameter
sump at all times such that low lift pumping and plant operations are not
interrupted. Provide access to all temporary facilities and train plant
operations on how to operate the facilities under emergency conditions. D/B
Contractor will be responsible for maintaining the system operations.

o. Provide monitoring capability (status, alarms, sump level, etc.) of the overall
pumping system through Ovation via ROS-2 located in the Head Water Plant
Operator’s Office located at in the Pump House at Elevation 131°-0”.

p. Provide access to Elevation 42’-0” from Elevation 50°-0” via new stairway.
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qg.

S.

Modify the existing stairway landing at Elevation 50’-0” from Elevation 62’-0”
to suit new structural steel and grating at Elevation 50°-0”.

Provide structural steel similar to that shown on the Drawings as included in
the 100% complete design completed under Contract CS-1474. Drawings
provided are for reference only to show the D/B Contractor a general
arrangement of the structural steel that was intended to accommodate
dewatering pumping unit replacement and future submersible sump pumps
under Contract SP-569. Contract SP-569 has been put on hold. D/B
Contractor responsible for sizing, detailing and installing structural steel to
accommodate new dewatering pumping units under a future contract.

Replace lighting beneath Elevation 50’-0”.

1.2.02 Location B — Low Lift Station Pipe/Access Shaft

a.

Remove and dispose existing steel ladders, platforms, landings, embedded
supporting steel, anchors, etc., and replace with FRP materials of
construction.

Provide new FRP access ladder and landings to meet all code requirements.
As a minimum, landings shall be provided where access to other
locations/areas require access from the Pipe/Access Shaft (e.g., access to
Venturi Meter Pit No. 3 housing Venturi Meter No. 5).

Remove and replace the top slab of the Pipe/Access Shaft as required to
accommodate a new access hatch to be provided under this Contract.
Remove and dispose of the existing ductwork hood currently sitting on top of
the Pipe/Access Shaft.

1.2.02 Location C — High Lift Station Cable Vault South

a.

Remove and dispose of existing steel grating, supporting structural steel,
embedded supporting steel, anchors, ladder, etc. at Elevation 98’-0".

Provide new FRP grating supported by hot-dip galvanized structural steel.

Remove and dispose of accumulated debris in the bottom of the sump at
Elevation 80°’-0”.

Existing sump pumps and piping to remain, and are to remain in service
throughout construction.

1.2.03 Location D — High Lift Station Cable Vault North
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a. Remove and dispose of existing steel grating, supporting structural steel,
embedded supporting steel, anchors, ladder, etc. at Elevation 98’-0".

b. Provide new FRP grating supported by hot-dip galvanized structural steel.

c. Remove and dispose of accumulated debris in the bottom of the sump at
Elevation 80°’-0”.

d. Clean the piping cross-connection between the High Lift Station Cable Vault
north and south sumps.

1.2.04 Location E — Garage Basement Condensate Return Sump

a. Remove and dispose of existing steel grating, supporting structural steel,
embedded supporting steel, anchors, ladder, etc. at Elevation 117°-0”.

b. Provide new FRP grating supported by hot-dip galvanized structural steel.

c. New grating system to provide opening with access to the sump similar to
existing.

1.3 EXISTING CONDITIONS. The structural integrity of the existing steel grating
and supporting structural steel is compromised. D/B Contractor shall be responsible
for securing the areas to protect the safety of the D/B Contractor employees, GLWA
employees, and others under contract with GLWA. D/B Contractor to assess the
existing conditions and provide temporary shoring and support necessary to
complete the Work and maintain plant operations.

1.3.01 D/B Contractor to document existing pre-construction conditions prior to
commencing construction.

1.4 AVAILABLE REFERENCE DOCUMENTS. Selected reference drawings from
related contracts are provided as Supplemental Reference Drawings. These
reference drawings represent the facilities at the time contracts were implemented
and do not include all the field modifications which might have occurred after these
projects were implemented. The D/B Contractor shall field verify the completeness
and accuracy of the information contained on these drawings.

1.5 USE OF EXISTING FACILITIES. The D/B Contractor shall have use of the
following existing facilities:

1.5.01 Pump House Bridge Crane (40 ton capacity) — The D/B Contractor shall
have beneficial use of the existing Pump House bridge crane provided the D/B
Contractor coordinates work with SP-WTP operating staff. The needs of SP-WTP
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will have precedence over those of the D/B Contractor. The D/B Contractor shall
document the condition of the bridge crane before and after construction, and the
D/B Contractor will be held responsible for all costs associated with repairs required
to return the bridge crane to its original condition at the start of Work. The condition
of the bridge crane shall be assessed by an inspection and certification company
selected by the D/B Contractor, approved by GLWA, and certified by the State of
Michigan. The D/B Contractor shall be held responsible for all repeat inspections
required to return the bridge crane to its original condition, including costs of
inspections provided by GLWA, if required.

1.5.02 Store House Monorail and Hoist — The D/B Contractor shall have beneficial
use of the existing Store House monorail and hoist. Conditions of use are subject to
the same as those for the Pump House bridge crane.

1.5.03 Low Lift Elevator — The D/B Contractor shall have beneficial use of the Low
Lift Station elevator, the condition of which GLWA makes no guarantee. The
elevator is for passenger use only, no freight.

1.6 SITE AND FACILITY ACCESS.

1.6.01 Confined Spaces. The D/B Contractor shall make provisions and be
responsible for all costs associated with confined space entry in accordance with
applicable laws.

1.6.02 The D/B Contractor shall use the main entrance for construction access to
the Springwells WTP site. The D/B Contractor shall obtain GLWA'’s permission to
access the Springwells WTP and shall comply with all the plant and GLWA security
requirements. At a minimum, the D/B Contractor shall issue contract-specific,
picture identification cards to all the personnel that need access to the plant. All
key personnel of the D/B Contractor shall have GLWA-issued identification cards.
The D/B Contractor’s activities shall not restrict other traffic from using the plant
access roads. The D/B Contractor shall be responsible for maintaining the plant
access roads and controlling fugitive dust and traffic debris throughout the duration
of the Contract. At the completion of the construction phase, the D/B Contractor
shall restore the site.

1.6.03 The D/B Contractor shall prepare a construction traffic ingress/egress traffic
plan that coordinates construction activity access with GLWA operations’ activity
and that of other on-going projects.

1.6.04 The D/B Contractor shall submit a staging area plan identifying temporary
trailer, office, and storage locations. The plan shall be coordinated with on-going
construction contracts and identify temporary utility hook-ups. The D/B Contractor’s
staging plan shall identify and protect all existing facilities, structures, tunnels,
pipelines, and utilities within the staging area limits.
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1.7_REFERENCE STANDARDS. Design, manufacturing and assembly of
elements of the equipment herein specified shall be in accordance with, but not
limited to, published standards of the following, as applicable:

a. Detroit Edison
b. City of Dearborn Building Code
c. American Concrete Institute (ACI)
d. Hydraulic Institute (HI)
e. Current issue of the National Electrical Code (NEC)
f. National Electrical Manufacturers Association (NEMA)
g. Institute of Electrical and Electronic Engineers (IEEE)
h. Insulated Cable Engineers Association (ICEA)
i. American Society of Testing Materials (ASTM)
j-  American National Standards Institute (ANSI)
k. Requirements of the Occupational Safety and Health Administration (OSHA)
[.  Underwriters Laboratories (UL)
m. Association of Edison llluminating Companies (AEIC)
i) All other applicable Federal, State and local laws and/or ordinances
1.8 QUALITY ASSURANCE. Manufacture, install and test equipment as specified

herein and in accordance with the requirements of accepted industry standard and
manufacturer requirements.

1.9 DELIVERY, STORAGE AND HANDLING. Deliver, store and handle equipment
specified herein in accordance with the requirements of Section 01180, Equipment,
Materials, Parts, and Tools.

1.10__CONDITIONS OF INSTALLATION. Space available for pumping unit
installation is limited, requiring plan and elevation dimensional constraints on the
pumping units. The D/B Contractor is responsible for field-verifying all dimensions
and including them in submittals prior to submitting them to Engineer for review.
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1.11_MAINTENANCE. Furnish all special tools and test equipment required for the
proper servicing of all equipment as specified in Section 01180, Equipment,
Materials, Parts and Tools. All such tools and test equipment shall be furnished in a
suitable steel tool chest complete with lock and duplicate keys.

1.12_WARRANTY. The equipment shall be warranted for a period of 1 year from
date of Final Completion as defined under the General Conditions of the Contract.
Equipment shall be free from defects in workmanship, design or material. If the
equipment should fail during the warranty period due to a defective part(s), it shall
be replaced and the unit(s) restored to service at no additional cost to the Owner.

PART 2 - REQUIREMENTS

2.1 GENERAL REQUIREMENTS.

2.1.01 The D/B Contractor shall perform a facility pre-construction survey inclusive
of all areas intended to be impacted.

2.1.02 The D/B Contractor is responsible for all temporary facilities required to
maintain system operations throughout construction. Where temporary shutdown
and or isolation of facilities is required to complete portions of the Work, the D/B
Contractor is responsible meeting all GLWA criteria for shutdown requests and
coordination.

2.1.03 The D/B Contractor shall apply for, pay all associated fees and obtain all
necessary permits for the design and construction of all the proposed
improvements. The D/B Contractor shall design, prepare, seal, stamp and sign all
design disciplines required to obtain permits for the Work. The documents shall be
sealed and signed by professional architects and engineers registered in the State
of Michigan.

2.1.04 The D/B Contractor shall comply with all requirements of current applicable
local, state, and federal authorities having jurisdiction over the Work.

2.1.05 The D/B Contractor shall comply with all current applicable codes and
acceptable industry standards. Where there is a conflict between the applicable
regulations, codes and standards, the D/B Contractor shall comply with the most
stringent requirement.

2.1.06 The D/B Contractor shall be responsible for acquiring all permits required to
complete the Work, including all associated costs.
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2.2

TECHNICAL REQUIREMENTS.

2.2.01 General

a.

g.

All surface treatments must be suitable for use in a moisture atmospheric
environment with airborne chlorine. Experience at the plant has
demonstrated that stainless steel pipe, electrical control panels and
enclosures, instruments, unistrut, fasteners, hardware, etc., has corroded
badly and in some cases failed. Galvanized materials of construction have
proven to be reliable over time. The D/B Contractor shall provide a matrix of
all materials to be provided that demonstrate that all proposed materials are
suitable for the environment in which they will be installed prior to ordering
the materials.

The D/B Contractor shall be responsible for all Work required to meet the
current rules, requirements and specifications. Should any of the current
rules, requirements and specifications conflict with one another, the more
stringent of the current rules, requirements and specifications shall govern.

The D/B Contractor shall also ensure the continuity of operation of the
Springwells Water Treatment Plant and request any shutdowns in writing at
least two weeks in advance of the shutdown and obtain GLWA’s approval
prior to the planned shutdown date.

Design systems such that they may be dissembled using conventional tools
as much as possible, and provide lifting hooks, hoists and cranes as required
to service the equipment.

Provide equipment and devices with proven record of reliability and familiar to
GLWA whenever practicable to minimize training and stocking burdens.

Provide amble supports, restraints and hangers such that systems can
remain operational when components are removed for maintenance.

Provide protection of all terrazzo and quarry tile flooring.

2.2.02 Demolition

a.

The D/B Contractor shall be responsible for all demolition required under this
contract. Demolition shall include the removal, handling, transport and
disposal of materials, and shall include all applicable regulatory
requirements. Demolition shall be coordinated with GLWA operations.
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b. A demolition plan, including necessary temporary shoring and support, shall
be submitted to GLWA for review prior to the start of demolition Work. As a
minimum, the demolition plan shall include the following:

vi.

Vii.

viii.

Xi.

Xii.

Proposed dust control measures.
Proposed noise control measures.

Identification of any hazardous materials and means and methods of
handling.

Proposed on-site storage means and methods, if any.
Safety precautions, including signage and barricades as required.

Detailed sequence of demolition work, with starting and ending
dates for each activity.

Inventory of materials to be removed.

Coordination study/plan identifying any shutoff, capping and any
proposed system interruption.

A cleaning plan that addresses how plant operations and existing
equipment will be protected from demolition and work activities.

Proposed methods and equipment.
Protection of existing facilities.

Offsite disposal facility and location.

c. Take measures to prevent damage to existing structures during demolition.
Damage shall be repaired to the satisfaction of GLWA at the D/B
Contractor’s expense.

d. Shore existing structures to unload members before removing structural
elements.

e. Remove only those reinforcing bars which cannot be bent into areas of new
concrete work when removing existing concrete.

f. Cut existing concrete with rotary coring equipment. Cut large holes by drilling
or coring a series of small holes around the periphery of the area to be
removed. Insure adjacent concrete will not be fractured when the concrete is
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broken out. Remove concrete anchors used to secure concrete coring
equipment and fill holes with non-shrink, non-metallic grout.

Patch and finish exposed surface to match adjacent areas. Use the same
materials as the existing surfaces.

Prior to commencing with demolition work, the D/B Contractor shall be
responsible for the sampling and proper disposal of all material from the
demolition, which may include, without limitation, lead paint, asbestos, alum,
oil, mercury, PAC slurry, and water treatment chemicals.

For any facility, system, or equipment item slated for demolition or removal,
GLWA shall have first right of refusal on any salvageable equipment.

2.2.03 Architectural

a. Access hatches shall be manufactured by The Bilco Company, Halliday

Products, or Owner approved equal. Access hatches shall be constructed of
aluminum with Type 316 stainless steel hardware, be lockable, be furnished
with drains, and be designed for H-20 loading.

FRP grating shall have a minimum thickness of 2” and be designed for 250
psf loading, minimum.

All selected materials shall be chosen for their durability, weather resistance,
and ease of maintenance. High quality materials and methods of
construction shall be employed complying with the requirements of
appropriate materials standards organizations.

The existing GLWA finished paint schedule and signage standards shall be
adopted. Finish paints shall be of the highest quality available. Adequate
safety signs shall be installed per GLWA, local, state, and federal
requirements.

2.2.04 Structural

a.

All structural steel shall be ASTM A992 Grade 50 and hot-dip galvanized
after fabrication.

All anchor bolts and hardware shall be hot-dip galvanized.

All galvanizing shall be by the hot-dip process. No electrogalvanizing,
plating, or thermal stray will be allowed.
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d. All bolted connections to be made using %" diameter (minimum) ASTM A325
bolts, one hardened washer (ASTM F436) shall be installed under the
element turned in tightening.

e. Beam connections shall be double angles with 5/16” minimum thickness and
capable of supporting a minimum of 75% of the uniform load found on the
“‘Allowable Loads on Beams” tables in the AISC manual.

f. All steel plate shall have minimum thickness of 5/16”.

g. Provide notarized compliance certificates, 1 original and 2 copies, from
coating applicator that hot-dip galvanized coating meets the requirements of
ASTM A123 and ASTM A153.

h. Use caution in storing and handling galvanized structural steel, anchor bolts
and hardware to minimize damage to hot-dip galvanized coating systems.
When necessary, clean, prepare and apply galvanizing repair in accordance
with ASTM A780.

i. Clean all field welds, all bolted connections and all abraded areas and apply
galvanizing repair paint in accordance with ASTM A780.

2.2.05 Process Mechanical

a. The D/B Contractor shall provide and install all pipe and valves necessary for
the operation of the new installations. Pipe and valve material shall be
compatible with the fluid transported.

b. New pipe equal to or larger than 4 inches in diameter stall be flanges and
CL54 ductile iron pipe, minimum.

c. Layout of process piping shall be designed with straight runs and 90-degree
turns. Diagonal pipe runs are not allowed. Piping layouts and schematic
drawings shall be provided in the design documents submitted to GLWA
approval. The installation of piping shall proceed only upon GLWA approval.

d. Piping and valves shall be painted in accordance with GLWA's pipe color
code. Pipe and valve coatings shall be epoxy-based systems. In addition to
pipe color codes, the D/B Contractor shall use pipe labels to identify the pipe
service.

2.2.06 Electrical

a. The D/B Contractor shall provide and install a reliable electrical system that is
adequate for the operation of new installations for the design and ultimate
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capacities specified herein. The D/B Contractor shall be responsible for
assessing the power needs of the new installations with consideration given
to the following:
i. Safety
ii. Reliability
iii. Simplicity of Operation
iv. Voltage Regulation
v. Maintenance
vi. Flexibility
vii. Potential for Expansion
viii. Energy Efficiency

b. Local control panels for equipment shall be located nearby and in line-of-sight
of the related equipment to facilitate manual operation, maintenance, and
testing. Enclosure ratings shall be suitable for the area where they are

installed.

c. The D/B Contractor shall be responsible for the design of electrical
distribution system with the following criteria:

i. Assess the power requirements for the equipment and all other equipment
to be installed. The power feed and distribution system shall be designed
for the expected loads plus 20% future capacity.

i. The main power supply for the new installations shall be from the Switch
House and determined by the D/B Contractor using reference drawings
provided as Supplemental Information.

d. The D/B Contractor shall provide and install all electrical materials required
for all new installations. This material shall include the following:

i. Raceways
ii. Cable and Wire

iii. Junction boxes and pull boxes
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iv. Control Stations

v. Switches and Receptacles
vi. Lighting

vii. Grounding

e. Layout of the raceways shall be designed with straight runs and 90-degree
turns. Diagonal runs are not allowed.

f.  Minimum footcandle levels as defined in Illuminating Engineering Society of
North America (IESNA) Lighting Handbook.

g. All conduit shall be 1° minimum diameter and shall be PVC coated rigid
galvanized steel type.

h. All power wiring shall be a minimum No. 12 AWG, control wiring No. 14 AWG
and signal wiring No. 14 AWG shielded cable.

i. Provide separate grounding wires in all conduits.
PART 3 - EXECUTION

3.1 INSTALLATION TESTING. Prior to beginning the start-up period, the D/B
Contractor shall have a manufacturer’s representative, for a minimum period of two
8-hour days, inspect all equipment, valves, mechanical systems, pumps, etc., for
proper installation, alignment, quiet operation, proper connection, and satisfactory
performance by means of a functional test. Functional tests shall include
demonstrated operation of all systems in manual and automatic modes, if any, of
operation. GLWA personnel shall witness all functional tests and the D/B Contractor
shall submit to GLWA a completed “Manufacturer’s Certificate of Proper Installation”

3.2 FIELD PERFORMANCE TESTING. Prior to Field Performance Testing, the D/B
Contractor shall submit, ten (10) days in advance, testing protocol to GLWA for
review and acceptance. The protocol shall include but not limited to the following:

a. Schedule of testing.
b. Detailed step-by-step testing procedures, including SAT.
c. Monitoring the test results and evaluation.

d. Assignments and responsibilities of D/B Contractor staff and GLWA staff.
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e. Notification and shutdown procedures.

3.2.01 The D/B Contractor shall conduct a field performance test for each new piece
of equipment. GLWA personnel shall witness all performance tests and the D/B
Contractor shall submit performance test reports to GLWA for each performance test
completed. The D/B Contractor shall submit a Corrective Action Plan to GLWA for
any piece of equipment or process unit that does not meet the design criteria or
performance criteria specifically stating what actions will be taken to meet the
required criteria.

3.3 START-UP AND DEMONSTRATION TESTING. The D/B Contractor shall be
responsible for the satisfactory start-up of all the new equipment. Successful
completion of the start-up requirements is a prerequisite for Substantial Completion.
With the exception of power, which will be supplied by GLWA, D/B Contractor shall
be responsible for paying all costs and supplying all labor and materials necessary
to operate the new systems during the startup period.

3.3.01 A demonstration test shall be conducted on all new equipment and systems.
During the demonstration test period, the systems shall be continuously operated
without failure for 30 consecutive days. During the 30-day demonstration test, the
new systems shall be continuously operated without failure to demonstrate
successful system and equipment operations. In the event that during the 30-day
demonstration test a system component fails, the demonstration test shall be
extended until the system continuously operate a minimum of 30 days. A failure
shall be defined as any occurrence where a system component does not function or
perform as designed.

3.4 TRAINING. Prior to Substantial Completion, the D/B Contractor shall instruct
and train plant personnel in the operation and maintenance of all equipment and
systems supplied and/or installed under this contract. The D/B Contractor shall
provide minimum of two 8-hour training sessions, including safety training. The D/B
Contractor shall also incorporate operation and maintenance data and training
services by the suppliers and ensure that the system suppliers provide qualified
training instructors. The necessary training equipment shall be provided along with
preparation of training manuals; conducting classroom instructions; performing field,
factory, and hands-on training; and coordinating and incorporating training service
provided by the suppliers and all other activities required to provide a
comprehensive training program.

3.5 OPERATION AND MAINTENANCE MANUALS. The D/B Contractor shall
submit manufacturer equipment operation and maintenance (O&M) manuals for
review. Upon GLWA approval, the D/B Contractor shall compile and assemble
manufacturer’'s equipment operation and maintenance manuals into hard cover
binders.
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3.5.01 Prior to Substantial Completion, the D/B Contractor shall prepare a stand-
alone system O&M manual covering all the improvements included under this
Contract. The scope of the System O&M is not to update the overall plant System
O&M. Rather, the intent is to capture a written narrative and overview of the
improvements, to identify standard operating procedures for start-up, normal,
abnormal, emergency, and shutdown conditions, and to identify emergency and
compromised safety conditions. The System O&M is to be supplemented by photos,
as-built drawings and equipment O&Ms to provide a complete picture of how to
operate and maintain all aspects of the improvements.

3.6 SUPPLEMENTAL REFERENCE DRAWINGS. The following is a list of
Supplemental Reference Drawings made available to the Proposers during the
proposal stage:

a. Select Contract GC-1 reference drawings.
b. Select Contract PC-41 reference drawings.
c. Select Contract PC-50 reference drawings.
d. Select Contract PC-80 reference drawings.
e. Select Contract SP-554 reference drawings.
3.6.01 The D/B Contractor shall verify the completeness and accuracy of all

Supplemental Reference Drawings.

End of Section
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SECTION 01010

ADMINISTRATIVE PROVISIONS

PART 1 - GENERAL

1.1 SCOPE. This section details general Contract Administrative Provisions applicable
to all Work to be performed. Where conflicts develop in specification sections, the more
stringent requirement shall govern.
This section includes the following Articles:

Contract Drawings.

Alternatives.

Allowances.

Coordination.

Regulatory Requirements.

Safety Precautions.

Licenses, Permits, and Inspections.

Additional Engineering Services.

Cooperation.

Fire Protection.

Chemicals.

Existing Facilities.

Claims by One Contractor Arising from Alleged Damage by Another
Contractor.

References.
1.2 CONTRACT DRAWINGS. Resource drawings are available for the D/B Contractor

to use. Arrange with GLWA to receive copies of existing drawings within the limit of the
Work. GLWA does not accept responsibility for the accuracy of the drawings.
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1.3 ALTERNATIVES. Contract Drawings indicate the extent and general arrangement
of the Work. If any departures from the Contract Drawings are deemed necessary by
the D/B Contractor to accommodate the material and equipment the D/B Contractor
proposes to furnish, details of such departures and reasons thereof shall be submitted
as soon as is practicable to the Engineer for approval. No such departures shall be
made without the prior written approval of the Engineer. Approved changes shall be
made without additional cost to the Owner for this Work or related Work under other
Contracts of the project. If a credit is involved, it shall be negotiated with the Owner.

The specific equipment proposed for use by each Contractor on the project may require
changes in structures, auxiliary equipment, piping, electrical, mechanical, controls,
materials, or other Work to provide a complete and satisfactory operating installation.
The D/B Contractor, with proposed changes, shall submit to the Engineer for approval,
all necessary drawings and details showing such changes to verify conformance with
the overall project, both structural and architectural requirements, and overall operating
performance.

1.4 ALLOWANCES.

1.4.01 Scope. Refer to the Summary of Work section and the detailed specification for
the list of equipment, type of work included, and other pertinent data.

1.4.02 Cash Allowance. Itis understood that the D/B Contractor has included in the
Contract Price all allowances, if any, so named in the Contract Documents.

1.4.03 Measurement and Payment. Measurement and payment for any cash
allowance shall be on an actual cost basis.

Payment for the cost of any cash allowance shall be in accordance with the Schedule
of Values and, if appropriate, in accordance with the change order.

Any cash allowance monies remaining after completion of the Work will be credited to
GLWA.

1.5 COORDINATION.

1.5.01 Contract Documents. The Work to be performed under a particular specification
section is not necessarily restricted to that of any one particular trade. Any item
mentioned under any heading must be supplied, even though it is not called for again
under the heading for the respective Work.

1.5.02 Existing Facilities. The D/B Contractor shall not disrupt existing facility
operations unless otherwise allowed in the Contract Documents. The D/B Contractor
shall prepare a construction traffic ingress/egress plan that separates construction
activity access from GLWA operations activity.
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All proposed interruptions or tie-ins to existing facilities or utilities or other activities
affecting GLWA operations shall be scheduled. If shutdown or partial shutdown of an
existing utility is required, requests must be submitted for shutdown in writing to the
Engineer at least 15 days in advance, unless otherwise specified.

The D/B Contractor must cooperate with the Owner in scheduling construction activities
to minimize any conflicts with the construction activities of other Contractors on the site,
and to enable the Owner to maximize the utilization and the occupancy of the site for
his normal, as well as special, maintenance and operation activities.

1.6 REGULATORY REQUIREMENTS. The requirements of this Article shall be made
a part of any sub-contracts entered into.

All rules, regulations, orders, and permits, of any governmental agency applicable to
the Work under this Contract shall be met. Itis the D/B Contractor's responsibility to be
informed of all applicable governmental rules, regulations, orders, and permits. The D/B
Contractor shall cooperate with the Engineer to promptly furnish any information
required by such agencies.

Final payment will not be made under the terms of this Contract until written approval of
the final conditions of the Work is obtained by the D/B Contractor from all public
authorities or agencies having jurisdiction over any portion of the Work included in the
Contract.

1.7 SAFETY PRECAUTIONS. In addition to the D/B Contractor’s responsibilities
outlined in the General Conditions, the D/B Contractor shall be responsible for the
following actions:

The D/B Contractor shall comply with such safety regulations as may be prescribed by
the Engineer, Owner, or local authorities having jurisdiction and shall, when so directed,
properly correct any unsafe conditions created by, or unsafe practices on the part of,
employees or subcontractors. In the event of the D/B Contractor's failure to comply, the
Engineer or Owner may take the necessary measures to correct the conditions or
practices, and all costs thereof will be charged to the D/B Contractor, and will be
deducted from any monies due the D/B Contractor. Failure of the Engineer to direct the
correction of unsafe conditions or practices shall not relieve the D/B Contractor of his
responsibility hereunder.

The D/B Contractor shall erect barriers, guard rails, screens, sheathing, bracing,
covers, nets, shields, and false-work of non-combustible materials as determined by
Engineer to keep a separation between the D/B Contractor's Work and the Owner’s
operations, as needed for the safety of the Work and the Owner’s employees.

The D/B Contractor shall provide adequate shielding to prevent high temperature
particles and sparks (resulting from, but not limited to, welding, metal cutting, and
grinding), other building debris, or other materials (resulting form construction,
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operation, or maintenance activities) from falling upon or reaching workers, the Owner’s
workers, or others within the area.

Where project involves confined spaces, D/B Contractor shall take measures as
necessary to fully protect employees working in confined spaces to include provision of
any necessary protective equipment, forced ventilation, and testing in full compliance
with Master Specification Section 01040, Control of Work.

Adequate ventilation shall be provided to keep any noxious fumes, smoke or dust away
from the D/B Contractor’'s or Owner’s workers or others within the area.

1.8 LICENSES, PERMITS, AND INSPECTIONS. All necessary licenses and permits
including the building permit required for the Work, shall be secured at no cost to the
Owner. Permits issued by GLWA will be furnished without charge.

The D/B Contractor shall obtain, keep current and pay all necessary fees for any
necessary construction permits from those authorities, agencies or municipalities
having jurisdiction over land areas, water areas, utilities, or structures which are located
within the contract limits and which will be occupied, encountered, used, or temporarily
interrupted by the D/B Contractor's operations unless otherwise stated. When
construction permits are accompanied by regulations or requirements issued by a
particular authority, agency or municipality, it shall be the D/B Contractor's responsibility
to familiarize himself and comply with such regulations or requirements as they apply to
operations on this project.

The D/B Contractor shall apply for inspection of the Work to any and all local, state, or
national authorities having jurisdiction, and shall deliver to the Engineer all required
certificates of approval of such authorities.

All costs, including fees, inspection charges, temporary improvements and the
restoration of existing improvements (e.g. sidewalks, pavements, soil erosion and
sedimentation control, landscaping, etc.) shall be paid and provided to the satisfaction
of the authority having jurisdiction and shall be included in the contract price.

1.9 ADDITIONAL ENGINEERING SERVICES. In the event that the Engineer is
required to provide additional engineering services as a result of the D/B Contractor's
errors, omissions or failure to conform to the requirements of the Contract Documents,
or if the Engineer is required to examine and evaluate any changes proposed by the
D/B Contractor solely for the convenience of the D/B Contractor, then the Engineer's
charges in connection with such additional services shall be charged to the D/B
Contractor by the Owner and paid by D/B Contractor.

1.10 COOPERATION. The D/B Contractor shall allow the Owner (or agents), and
other project Contractors (or agents), to enter the work area for the purpose of
constructing, operating, maintaining, removing, repairing, altering or replacing such
pipes, sewers, conduits, manholes, wires, poles, or other structures and appliances as
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may be required. The D/B Contractor shall cooperate with all the aforesaid parties and
shall allow reasonable provisions for the prosecution of any other work by the Owner, or
others, to be done in connection with Work, or in connection with the normal use of the
facilities.

Each Contractor shall cooperate fully with the Owner, the Engineer, and all other
Contractors employed in the Work, to effect proper coordination and progress to
complete the project on schedule and in proper sequence. Insofar as possible,
decisions of all kinds required from the Engineer shall be anticipated by the D/B
Contractor to provide ample time for inspection, or the preparation of instructions.

Each Contractor shall assume full responsibility for the coordination and integration of
all parts of his Work with that of other Contractors. Each Contractor's Superintendent
shall coordinate all Work with other Contractors. Each Contractor shall layout his own
Work in accordance with the Contract Drawings, specifications and instructions of the
latest issue, and with due regard to the Work of other Contractors.

1.11 FIRE PROTECTION. All Contractors shall take all necessary precautions to
prevent fires, and shall provide adequate equipment for extinguishing fires. No burning
of trash or debris will be permitted.

1.12 CHEMICALS. All chemicals used during the construction or furnished for the
project operation, whether herbicide, pesticide, disinfectant, polymer, or reactant of
other classification, must show approval of the EPA, USDA or both. Use of all such
chemicals and disposal of residues shall be in strict conformance with all applicable
law, rules, and regulations.

1.13 EXISTING FACILITIES. The term existing facilities shall be deemed to refer to
facilities such as buildings and structures, electric power, reservoirs, conduits, and
lighting, telephone, water, gas, drains, storm drains, process lines, sanitary sewers,
raceway, and all appurtenant structures, etc.

Where existing facilities and structures are indicated on the Contract Drawings, it shall
be understood that all of the existing facilities and structures affecting the work may not
be shown, and that the locations of those shown are approximate only. It shall be the
responsibility of the D/B Contractor to ascertain the actual extent and exact location of
existing facilities and structures.

The Work shall be carried out in a manner to prevent disruption of existing services and
to avoid damage to the existing facilities. Temporary connections shall be provided, as
required, to insure there is no interruption of existing services. Any damage resulting
from the Work of this Contract shall be promptly repaired by the D/B Contractor at his
own expense in a manner approved by the Engineer and to the requirements of any
authority having jurisdiction. Where it is required by the authority having jurisdiction that
they perform their own repairs or have them done by others, the D/B Contractor shall
be responsible for all costs thereof.
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1.14 CLAIMS BY ONE CONTRACTOR FROM DAMAGE BY ANOTHER
CONTRACTOR. Each Contractor, in signing his Contract, agrees that if another
Contractor working on this project makes a claim against the Owner for money
damages due to loss of time, non-payment, or other reasons caused or occasioned by
the method of operation or lack of progress of the D/B Contractor, and the allegations
are substantiated in the opinion of the Owner, the Owner may assess in turn such
money damages and withhold from progress payment against the offending Contractor.

1.15 REFERENCES.

1.15.01 Specifications by Reference. Where reference is made to specifications or
standards of any technical society, professional association, or governmental agency, it
is understood and agreed that such specifications or standards are as much a part of
the Specifications Section as though fully repeated therein.

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION

Not used.

End of Section

Great Lakes Water Authority GLWA-SCP-DB-112
01010-6 December 2016



DIVISION 01
CONTROL OF WORK

SECTION 01040
CONTROL OF WORK
PART 1 - GENERAL

1.1 SCOPE. This section describes the requirement for Control of Work in addition to
the requirements for Control of Work described in the General Conditions.

1.2 GENERAL.

1.2.01 Coordination. The D/B Contractor shall furnish personnel, equipment and
construction aids that will be efficient, appropriate, and sufficient to secure a
satisfactory quality of work and a rate of progress that will ensure the completion of the
Work within the time stipulated in the Contract Documents.

If at any time, D/B Contractor’s resources appear to the Engineer to be inefficient,
inappropriate, or insufficient to achieve the required quality or rate of progress of the
Work, the Engineer may direct the D/B Contractor to increase the efficiency, change
the character, or increase the number of personnel and equipment, and the D/B
Contractor shall comply. Failure of the Engineer to give such a direction shall in no way
relieve the D/B Contractor of its obligations to secure the required quality or rate of
progress of Work.

1.2.02 Hours of Work. The D/B Contractor may normally prosecute the Work during
the daylight hours of any weekday, providing that the operations are conducted as to
not create a public nuisance or disturb the peace. However, should the D/B Contractor
be stopped, by order of a public authority, from working at times that are contrary to or
in violation of any law, ordinance, permit, or license, the D/B Contractor shall not be
entitled to an extension of time due to such stoppages.

At the beginning of Work on this Contract, the D/B Contractor shall notify the Engineer
in writing, of the days and hours that will constitute a normal workweek. Whenever the
D/B Contractor intends to depart from the specified workweek, the D/B Contractor shall
notify the Engineer at least 24 hours in advance in writing of the change so that the
Engineer may make the necessary arrangements to have required inspectors assigned
to the Work. Failure of the D/B Contractor to give such advance notice may cause the
Engineer to require removal or uncovering of the work performed during such time
without the Engineer’s knowledge.

If an emergency arises that would require work to be performed outside of the normal
working hours of the specified workweek to save or protect life or property, the
requirements of the 24-hour notification would be waived. The D/B Contractor shall
notify the Engineer as soon as the D/B Contractor determines that an emergency exists
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that necessitates a change in or extension of the normal hours of work. However, the
D/B Contractor’s determination of the existence of an emergency is subject to review
and revision by the Engineer.

The normal workweek schedule and/or daily hours of work shall be altered at the
Engineer’s direction, when, in his judgment, such alteration is necessary to maintain the
required progress of the Work.

1.2.03 General Requirements. The D/B Contractor shall:

Develop a program, in cooperation with the Engineer which shall provide for the
construction and putting into service of the new work in the most orderly manner
possible and in coordination with other construction projects;

Adhere to such program except as deviations there from are expressly permitted by the
Engineer;

D/B Contractor shall arrange its Work so that at no time shall it cause unnecessary
interruption to the operation of existing facilities. In order to meet the overall objective of
this Project, certain elements of the Work must be completed in a particular sequence.
It may also be necessary to do certain parts of the Work outside normal working hours
D/B Contractor shall do this Work at such times and at no additional cost to Owner;

Work that may interrupt the normal plant operations shall be accomplished at such
times that will be convenient to the Owner. D/B Contractor shall plan to work overtime if
needed to complete construction of the various Project improvements and D/B
Contractor shall make no claims for extra compensation for overtime Work required to
conform to these requirements;

Make minor modifications in such work relating to existing structures as may be
necessary, without additional compensation;

Before starting any work which will interfere with the operation of the existing facilities,
do all possible preparatory work and shall see that all tools, materials, and equipment to
be installed are made ready and at hand;

Conduct his operations so as to (a) interfere as little as possible with the existing
treatment plant and processes and other construction contracts, and (b) not damage
existing equipment, structures, etc., or cause disruption of plant operations;

Make no claim for additional compensation by reason of delay or inconvenience in
adapting his operations to the need for continuous water treatment at the existing plant;

Begin no work related to interference with, or connections to existing facilities
necessary for continued plant operations until such schedule is accepted and
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approved by the Engineer.
1.2.04 Particular Requirements. The D/B Contractor shall:

Submit a written notice to the Engineer upon substantial completion of the required
Work for each such respective unit, including but not limited to:

The completion of all required particular construction Work;

The completion of all required performance testing and final adjusting of the new
equipment, etc., and

The completion of all required particular work and corresponding temporary work
site area restorations and cleanings;

Such notice shall also request the Engineer’s permission to proceed with similar
Work on the next designated or assigned unit;

Upon the Engineer’s acceptance in writing of such notice, immediately
proceed with the required Work on next unit as indicated.

Upon completion of every unit, D/B Contractor shall submit final As-Built drawings to
GLWA, in print and electronic version, AutoCad compatible with GLWA'’s.

1.3 PLANNED CONSTRUCTION LOCATIONS. The work shall be installed
substantially as indicated on the Drawings, but the Engineer reserves the right to make
such modifications in locations as may be found desirable to avoid interference with
planned or existing structures or for other reasons.

Where pipe fittings or other items are noted on the Drawings, such notation is for the
D/B Contractor's convenience and does not relieve him from installing different or
additional items where required.

1.4 COOPERATION WITHIN THIS CONTRACT. All firms or persons authorized to
perform any Work under this Contract shall cooperate with the D/B Contractor and its
subcontractors or trades, and shall assist in incorporating the work of other trades
where necessary or required.

Cutting, patching, drilling, and fitting shall be carried out where required by the trade or
subcontractors having jurisdiction, unless otherwise indicated herein or directed by the
Engineer.

The D/B Contractor shall phase the Work so that all chases or openings for the
installation of its own or any other Contractor's or subcontractor’s work are available to
prevent delays. The D/B Contractor shall see that all sleeves or forms are delivered to
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the work area and properly set in ample time to prevent delays. The D/B Contractor
shall see that all such chases, openings, and sleeves are located accurately and are of
proper size and shape. The D/B Contractor shall consult with the Engineer and any
Contractors and subcontractors related to this Work.

In case of failure to leave or cut all such openings or have all such sleeves provided
and set in the proper time, the D/B Contractor shall cut them or set them afterwards at
the D/B Contractor’s expense. In so doing, the D/B Contractor shall confine the cutting
to the smallest extent possible consistent with the Work to be done. In no case shall
piers or structural members be cut without the written consent of the Engineer.

The D/B Contractor shall carefully fit around, close up, repair, patch, and point around
the Work specified herein to the satisfaction of the Engineer.

All of the Work shall be done by careful workers competent to do such work and with
the proper small hand tools. Power tools shall not be used except where, in the opinion
of the Engineer, the type of tool proposed can be used without damage to any Work or
structures and without inconvenience or interference to the operation of any facilities.
The Engineer's concurrence with the type of tools shall not in any way relieve or
diminish the responsibility of the D/B Contractor for such damage, inconvenience, or
interference resulting from the use of such tools.

The D/B Contractor shall not alter or permit any of its subcontractors to alter the Work
of any other Contractor or subcontractors working on said job, except with written
consent of the Contractor or subcontractors whose Work is to be altered or with the
written consent of the Engineer. All cutting, patching, or repairing made necessary by
the negligence, carelessness, or incompetence of the D/B Contractor or any of its
subcontractors, shall be the responsibility of the D/B Contractor and shall be done by or
at the expense of the D/B Contractor.

1.5 OPENINGS, CHASES, SLEEVES AND INSERTS. Where pipes or conduits are to
pass through slabs or walls, or where equipment frames or supports are to be installed
as an integral part of an opening, the sleeves, opening forms or frames shall be
furnished by the installer of the pipes, conduits, or equipment, and shall be placed by
the D/B Contractor. Where hanger inserts and similar items are to be installed as an
integral part of a slab or wall, they shall be furnished by the installer of the pipe or other
equipment requiring the hanger, and shall be placed by the D/B Contractor.

When requested by the D/B Contractor, Contractors installing pipes, conduits, ducts, or
equipment in openings or chases in slabs and walls, shall furnish all necessary
information, instructions, and materials for accurate installation of the required
openings, chases, sleeves, frames, and inserts in concrete. When the required
openings, chases, sleeves, frames, and inserts are secured in position, just prior to
construction of the surrounding slab or wall, the D/B Contractor for whom the items are
installed shall field verify that the numbers, locations, and settings are correct. The D/B
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Contractor shall schedule the operations to provide a reasonable opportunity and time
interval for such inspection.

Any cost resulting from the correction of defective, ill-timed, or incorrectly located Work,
or for subsequent Work which becomes necessary because of omitted openings,
chases, sleeves, frames, and inserts, shall be borne by the responsible Contractor. To
this end, no Contractor shall arbitrarily cut, drill, alter, damage, or otherwise endanger
the work or another Contractor. The nature and extent of any corrective or additional
Work shall be subject to the approval of the Engineer following consultation with the
Contractors involved.

1.6 PROTECTION OF CONSTRUCTION AND EQUIPMENT. All newly constructed
Work shall be carefully protected from damage in accordance with Contract
Documents. No wheeling or walking or placing of heavy loads is allowed and the D/B
Contractor, at its own expense, shall reconstruct any portions damaged.

All structures shall be protected in a manner approved by the Engineer. If, in the final
inspection of the Work, any defects, faults, or omissions are found, the D/B Contractor
shall cause the same to be repaired or removed and replaced by proper materials and
workmanship without extra compensation for the materials and labor required. The D/B
Contractor shall be fully responsible for the satisfactory maintenance and repair of the
construction and other Work undertaken herein, for the warranty period described in the
Contract Document, or until the end of the maintenance period, whichever is longer.

The D/B Contractor shall take all necessary precautions to prevent damage to any part
of the Work due to water pressure during and after construction until such Work is
accepted by the Engineer.

1.7 CONFINED SPACE ENTRY. Applicable confined space entry procedures shall be
followed.

The D/B Contractor shall submit to the Engineer a copy of their safety program for
confined space entry in accordance with current OSHA and MIOSHA requirements.

D/B Contractor shall perform all work in accordance with the latest edition of
Construction Safety Standards as adopted by the Michigan Department of Labor
Construction Safety Standards for Occupational Health.

D/B Contractor shall perform all work in accordance with the latest edition of Michigan
Department of Environmental Quality, Occupational Health Standard for Construction.

D/B Contractor shall comply with the latest edition of the requirements, specifications
and standards as provided for under the Michigan Occupational Safety and Health Act.,
as amended, and in force at the date thereof and all other applicable Owner, Federal,
State and Local requirements, ordinances, statutes and laws.
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PART 2 - PRODUCTS

2.1 MATERIALS. D/B Contractor shall provide materials for construction aids. They
may be new or used, provided that they are suitable for the intended purpose and do
not violate requirements of applicable codes and standards. Maintain facilities and
equipment in first-class condition.

2.2 CONSTRUCTION AIDS. D/B Contractor shall provide construction aids and
equipment necessary to facilitate the execution of the Work, such as scaffolds, staging,
ladders, stairs, ramps, runways, platforms, railings, hoists, cranes, chutes, and other
such facilities and equipment. Refer to respective sections for particular requirements
for each trade.

When permanent stair framing is in place, provide temporary treads, platforms, and
railings for use by construction personnel.

PART 3 - EXECUTION

3.1 PREPARATION. D/B Contractor shall consult with the Engineer, review site
conditions and factors that will affect construction procedures, and identify necessary
construction aids. Determine if adjacent properties and public facilities will be affected
by execution of the Work and develop strategies to address impacts.

3.2 INSTALLATION. D/B Contractor shall install construction aids, where required,
and use in accordance with OSHA/MIOSHA requirements and regulations. Relocate
construction aids, as construction progresses, if storage or Work requirements change,
or to accommodate legitimate requirements of the Engineer, Owner, or other
Contractors employed at the site.

3.3 REMOVAL. Completely remove temporary materials, equipment, and services
when construction needs can be met by the use of permanent construction and at the
completion of the Work. Remove foundations and underground construction aids.
Grade areas of the site affected by temporary installations to required elevations and
slopes, and clear fire area.

Clean and repair any damage caused by installation or use of temporary facilities.

Restore permanent facilities used for temporary purposes to original condition unless
otherwise specified.

End of Section

Great Lakes Water Authority GLWA-SCP-DB-112
01040 - 6 December 2016



DIVISION 01
PROJECT COORDINATION AND MEETINGS

SECTION 01070
PROJECT COORDINATION AND MEETINGS
PART 1 - GENERAL

1.1  SCOPE. This section specifies the requirements of the Contractor to
coordinate Work with other construction projects at other GLWA facilities, and with
all other jurisdictional authorities involved in the Work as applicable. The Contractor
shall also coordinate work with GLWA operation and maintenance activities at the
site.

Certain meetings are also defined in this section that need to be held on a recurring
basis to track progress, resolve problems, and coordinate work.

1.2 GENERAL.

1.2.01 Coordination. The Contractor shall cooperate with GLWA and Engineer in
allocation of mobilization areas onsite for field offices and sheds, access, traffic,
storage areas and parking facilities.

Comply with the Engineer's procedures for inter and intra-project communications to
include submittals, reports, records, schedules, coordination drawings,
recommendations, and resolution of ambiguities/conflicts.

Coordinate field engineering and layout work under instructions of Engineer.

Coordinate scheduling, submittals and work of the various sections of Contract
Documents to insure orderly sequence of development, design, and installation of
construction activities.

Coordinate sequence of Work to accommodate GLWA or Owner occupancy as
specified in General Conditions.

In addition to Progress Meetings, hold pre-construction conferences and
Coordination Meetings with personnel and sub-contractors to assure coordination of
Work. The Engineer shall be informed of such and shall be allowed to attend.

Coordinate the work of various sections having interdependent responsibilities for
installing equipment, connecting equipment, and placing such equipment in service.

Coordinate use of project space and sequence of civil, architectural, mechanical,
structural, instrumentation, systems and electrical installation work. Follow available
physical space during routings for pipes, ducts, and conduits. Runs shall be parallel
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with lines of building. Utilize space efficiently to maximize accessibility for other
installations, maintenance, and repairs.

Coordinate substantial work completions, including corresponding field performance
certification testings, cleanings and other elements of such work in preparation for
acceptance.

Coordinate work in existing facilities to minimize disruption of GLWA’s operations.
Coordinate access to site for correction of defective work.

1.3 PROJECT MEETINGS. The D/B Contractor shall hold workshops, coordination
meetings and progress meetings as required to solicit GLWA input into design
and/or construction decisions required to meet the D/B Contractor’'s schedule and
the overall intent of the Work.

The D/B Contractor will schedule and administer coordination meetings as needed
whenever the workload or progress of the work requires additional coordination
effort. The D/B Contractor will prepare the agenda, preside at the meeting, record
minutes and distribute copies after the meeting to participants.

Attendees shall include the Contractor, project superintendent, consultants,
subcontractors, suppliers; Engineer, Engineer’s representatives and consultants as
appropriate.

1.4 SUBMITTALS. Submit requests for interpretation of Contract Documents in a
timely fashion to ensure no disruptions with the Work as scheduled. Obtain
instructions through the Engineer to resolve all queries.

1.5 COORDINATION DRAWINGS. Provide information required by the Engineer
for preparation of coordination drawings.

Comply with GLWA's instructions for completion of items of Work found incomplete
in the Engineer's final inspection.

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION

Not used.

End of Section
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SECTION 01080
PROJECT SUBMITTALS
PART 1 - GENERAL

1.1 SCOPE. The D/B Contractor shall prepare and manage submittals in accordance
with this section.

1.2 GENERAL.

1.2.01 Overview. Submittals are required documents or products that must be
submitted to the Engineer for review by the D/B Contractor before construction or a
facet of construction, equipment installation, or related activity can proceed.

Submittals fall into two main categories. The first category consists of administrative
plans that show how the D/B Contractor will manage various aspects of the
construction process. These submittals are submitted early in the process before
construction has progressed very far. The second category consists of technical
submittals that include shop drawings, product data, certifications, samples, test
reports, and mock-ups. Technical submittals provide detailed information on the actual
construction of the project or installation of specific equipment.

The D/B Contractor shall not proceed with the fabrication, procurement of equipment,
procurement of materials, or facility modifications, until submittals have been reviewed
and approved by Engineer. The D/B Contractor shall be responsible for and bear all
cost of damages which may result from ordering any materials or proceeding with any
part of work prior to the completion of the review of necessary submittals by the
Engineer.

The Engineer's approval will be for the purpose of minimizing changes and project
delays in the field, and shall in no way relieve the D/B Contractor of full responsibility for
providing a complete, safe, reliable, operating and fully coordinated project (system/
equipment/facilities) which is in compliance with these contractual documents.

1.3 SUBMITTALS.

1.3.01 Administrative Submittals. The D/B Contractor shall submit to the Engineer the
applicable administrative documents listed below:

Certifications

Project Management Plan
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Project Control Reports

Progress Schedule

Schedule of Values and Detailed Cost Breakdown

Training Plan

Demolition Plan

Safety Plan

Confined Space Entry Plan

Progress Payment Requests

Bonds

Insurance Policies

Test and Inspection Reports

Construction Photographs

Affidavits of compliance.
1.3.02 Product Information and Performance Data. The D/B Contractor shall submit
product documentation to Engineer. The information shall cover all items including wire
and cable, terminal strips, connectors, cable tags, conduit, cable trays and other
installation accessories. The submittal information shall show the standard and
optional product features, as well as all performance data and specifications. Drawing
and schedule submittals shall be checked and coordinated with the work of all trades
involved before they are submitted for review by the Engineer. All submittals shall bear
the D/B Contractor's stamp and approval as evidence of such checking and

coordination. Submittals without this stamp of approval shall be returned to the D/B
Contractor for resubmission.

1.3.04 Preliminary Submittal List. Within thirty (30) calendar days after Notice to Start
Work, the D/B Contractor shall submit to the Engineer a complete list of preliminary
submittal data for this contract. Included in this list shall be the names of all proposed
manufacturers furnishing specified items. Review of this list by the Engineer shall in no
way, express or implied, relieve the D/B Contractor from submitting complete Shop
Drawings in accordance with the Specifications. This procedure is only required to
expedite review of Shop Drawings.
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1.4 REQUIREMENTS AND FORMAT OF SUBMITTALS.

1.4.01 Shop Drawings. Shop drawings shall convey, or be accompanied by,
calculations or other sufficient information to completely explain the structure, machine,
or system. Prior to commencing such work, shop drawings must have been reviewed
without specific exception by the Engineer. Review will be for general conformance and
will not relieve the D/B Contractor in any way from his responsibility with regard to the
fulfillment of the terms of the Contract. All risks of error are assumed by the D/B
Contractor.

Submit a minimum of two (4) copies for GLWA use, plus the number of copies required
by the D/B Contractor, to GLWA of each shop drawing for review and approval.

1.4.02 Working Drawings. When used in the Contract Documents, the term “Working
Drawings” shall be considered to mean the D/B Contractor’'s plans for construction
activities. Construction activities include but are not limited to temporary structures,
support of open cut excavation, support of utilities, ground water control systems,
forming underpinning and for such other work as may be required for construction but
does not become an integral part of the Project.

Working drawings shall be signed and sealed by a Registered Professional Engineer,
currently licensed to practice in the State of Michigan. The drawings shall convey, or be
accompanied by, calculations or other sufficient information to completely explain the
structure, machine, or system described and its intended manner of use. Prior to
commencing such work, working drawings must have been reviewed without specific
exception by the Engineer. Review will be for general conformance and will not relieve
the D/B Contractor in any way from his responsibility with regard to the fulfillment of the
terms of the Contract. All risks of error are assumed by the D/B Contractor.

Submit a minimum of four (4) copies for GLWA use, plus the number of copies required
by the D/B Contractor, to GLWA of each shop drawing for review and approval.

1.4.03 Product Data. Product data shall include all catalog cuts, performance curves,
test reports, equipment lists, material lists, diagrams, pictures, and descriptive material.
All product data shall be submitted on either 8.5 x 11 inch (216 mm x 279 mm) or
folded 11 x 17 inch (279 mm x 432 mm) size paper. The product information shall
cover but is not limited to all items including mechanical devices, mounting
components, wiring, terminal strips, connectors, accessories, and spare parts. The
submittal information shall show standard and optional product features, as well as
performance data and specifications. The product information specified in this section
shall be marked on all product data sheets. Do not submit general catalogs; only items
to be installed or delivered.

Submit a minimum of four (4) copies for GLWA use, plus the number of copies required
by the D/B Contractor, to GLWA of each product information data sheet for review and
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approval.

1.4.04 Samples. The D/B Contractor shall furnish, for approval of the Engineer, any
samples required by the Contract Documents or requested by the Engineer. Samples
shall be delivered to the Engineer as specified or directed.

All samples shall be of sufficient size and quantity to clearly illustrate the functional
characteristics of the product, with integrally related parts and attached devices. The
samples shall show the full range of colors, textures and patterns.

Submit a minimum of two (2) samples to GLWA for review and approval. All samples
shall be marked with required submittal information, as specified above. The materials
or equipment of which samples are required shall not be used in the work until
approved by the Engineer.

1.4.05 Color, Texture and Pattern Charts. The D/B Contractor shall submit color
texture, or pattern charts of all required finishes. Submit a minimum of two (2) charts to
GLWA for review and approval.

1.4.06 Final Record (As-Built) Drawings. The D/B Contractor shall submit the Final
As-Built Drawing Package to the Engineer for review and approval.

1.4.07 Operation & Maintenance Manual. The D/B Contractor shall submit to Engineer,
for approval, manufacturer's installation, operation, lubrication, maintenance & training
manuals for all equipment installed or delivered under contract.

1.4.08 Manufacturer Instructions. Submit the manufacturer's instructions for storage,
installation, adjustment, etc. as required elsewhere in the Specifications for the
individual items.

1.4.09 Equipment Listing. Submit an equipment listing including each specified item,
the manufacturer's name and model No., and any additional information regarding
options, ratings, sizes, etc. Organize the list in order of specification section.

1.4.10 Certified Tests. Submit certified results of the tests, specified elsewhere, on the
individual items/systems.

1.4.11 Submittal Information Requirements. When used in the Contract Documents,
the term "Submittal Information” shall be considered to mean the following information:

Contract Name.
Contract Number.

Plant, Station or Location Name.
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Location within facility.
Date Submitted.
Specification Section Number.

The D/B Contractor shall mark submittal information on all drawings in the area
provided in the left half of the 6 inch x 3 inch (15.2 cm x 7.6 cm) block.

The D/B Contractor shall mark all product data and manufacturer's literature with the
submittal information, and note what item is being furnished. The D/B Contractor shall
mark what option and supplies are being furnished with each item. Atleast one original
manufacturer’s product data sheet must be submitted, the balance can be copies. Do
not submit manufacturer's general catalogs, submit only items being installed or
delivered. When manuals are being submitted, the D/B Contractor shall mark submittal
information on both the cover and title page. If the manual being submitted contains
more than just one item, each item must be marked, and only the contract name and
number shall be marked on the cover title page.

1.4.12 Submittal Quality: All submittals shall be submitted in a readable and legible
quality. Any submittal which the Engineer considers not of acceptable quality will be
returned to the D/B Contractor for replacement without review.

Facsimile (fax) transmittals or copies of fax transmittals are not acceptable as
submittals.

Xerographic copies must be of good quality (3™ generation copy shall be clear and
legible) and at least one copy of manufacturer’s original product data sheets must be
included with each submittal. All copies shall be on 20 Ib (9.1 kg) white bond paper.

1.5 SCHEDULES. The D/B Contractor shall prepare and maintain all schedules
required by the Contract Documents and submit schedules for review and approval in
appropriate format.

1.5.01 Construction Progress Schedules. The D/B Contractor shall submit a
construction progress schedule with separate items for each operation, identifying the
first day of work.

A complete sequence of construction, identifying work of separate stages and other
logical groups together shall be shown on the schedule.

The D/B Contractor shall submit a projected percentage of completion for each item of
work at the time each progress payment is submitted.
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The D/B Contractor submittal dates shall be marked on all shop drawings, product data,
samples, schedules, and shall include projected product delivery dates.

1.6 D/B CONTRACTOR’S REVIEW. Coordinate the timely submittal of all necessary
information to keep the project on or ahead of schedule. All drawings, product data,
lists, samples, test reports, manuals, and other required information shall be submitted
in sufficient time to allow the Engineer ten (10) to fifteen (15) days of review time. The
submittal review process includes any necessary correlation and checking of related
and interdependent parts of the work. Scheduling of submittals shall allow time for
review, correction, resubmittal, and final review prior to the ordering of equipment,
fabrication of materials, or actual construction, assembly, or erection. No claim for
extra cost, damage, or extension of time shall be made because of a failure to submit
said information sufficiently in advance.

Submit information on all portions of the work irrespective of their being specifically
mentioned.

Review submittal prior to transmitting to the Engineer. Check the completeness of the
information submitted. Verify field measurements, coordination of all component parts
of work, conformance of all materials, methods, and equipment to Contract Documents.
Stamp, sign, and date acceptable submittals before transmitting to the Engineer.

Do not perform any work covered by submittal(s) prior to approval of all related
submittals by the Engineer.

No claim shall be made for costs incurred, damages or extension of time required to
modify or replace any equipment, materials, or structures in order to conform to
submittals as approved by the Engineer.

No alterations shall be made to drawings previously approved by the Engineer without
his written consent.

1.7 RESUBMITTALS. Make resubmittals under the same procedure specified for
initial submittals.

Verify that all corrections, equipment/system coordination, and field verifications
required by Engineer during the initial review have been made, all additional information
requested has been supplied, and any other comments made by the Engineer have
been addressed in the resubmittal.

Identify all changes made on the submittal since the previous review. Designate
drawings with a revision number; letter and the date revised.

1.8 SCHEDULE OF SUBMITTALS. Prepare a Schedule of Submittals as shown on
the following page unless another format is pre-approved by Owner.
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Submit all of the indicated shop drawings, product data, manufacturer's instructions,
equipment part lists, samples, certified test reports, O&M manuals and other items as
required on the schedule or in each detailed Specification Section. The sample
Schedule of Submittals on the following page shows a few limited examples of entries
in a typical schedule of submittals. The D/B Contractor must review each section of the
Contract Documents for all required submittals and identifying them by CSI division in
the project Schedule of Submittals. The D/B Contractor shall maintain a schedule of
submittals on Owner approved software application. The schedule shall include the
Name of Iltems or Subsections, Size and Type, Manufacturer Name, Part No., Drawing
Number, Date Submitted, GLWA Approval Date, Approval Status, etc.

A copy of the schedule of submittals, both on paper and disk, shall be submitted to the
Engineer at each monthly progress meeting.

Submittal Schedule for Project (List No and Title)
as of (Date)

Date Due
Submittal Item Submit to Date to |Date from| Action
Section Type Description No Engineer | Engineer | Engineer | Taken |Comments

02539 Sanitarvy Sewaqe Systems

Subcontractor: (List Company,
Contact, and Phone)

Product Data |Pipe

Product Data |Manholes

Certification Manufacturer's Certification, Pipe

Shop Drawings|Sheeting and Bracing Plan for
Jacking Pits

03300 Concrete

Subcontractor: (List Company,
Contact, and Phone)

Product Data |Concrete Design Mix

Product Data |Concrete Admixtures

Product Data__|Grout

Product Data _|Chemical Hardner

Test Report Adagregate gquality and gradation

Test Report All Laboratory Tests

Certification Type and amount of fly ash used

Shop Drawings|Concrete slabs or beams exceeding
20 feet span with vertical supports
exceeding 6 feet

General: The Schedule of Submittals is a management tool to make sure that
all the issues requiring review of materials, shop drawings, etc. are tracked
and managed to ensure the finished product is safe, meets specifications, and
fulfills the intent of the project. Subcontractors may want to expand this
Schedule to allow tracking to and from subcontractors, etc. This is the
minimum information that needs to be submitted to the Engineer initially and
at on-going progress meetings.

Submittals Types: Shop Drawings, Product Data, Certifications, Samples, Test
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Reports, Mock-ups, and Record Drawings.

ltem Description: Within each Specification Section, there will be many
different materials requiring some sort of submittal. Each material should be
listed. Within each submittal type, there may be many subcategories.

Use this area to provide more detail if needed. For example, under product
data, for a line item, you may want to list Manufacturer’s Installation
Instructions.

Submittal Number: Submittal numbers are assigned sequentially beginning
with 1 and running as necessary to cover all submittals. If a submittal requires
revision and resubmittal, the submittal will use the original submittal number
followed by a letter (A,B,C,...). For example, if Submittal No. 347 requires
resubmittal, the first revised submittal would be Submittal No. 347A and
should be inserted into Submittal Schedule in row directly under Submittal No.
347.

Date Required to Engineer: The Engineer needs 20 to 45 days to review
submittals depending on complexity. Different materials have different lead
times for ordering. Based on the construction schedule, the specific date a
submittal needs to be in to the Engineer to keep on schedule should be
identified in this column.

Action Taken: A = Approved, AAN = Approved as Noted, RR = Revise and
Resubmit, REJ = Rejected

1.9 SPECIAL TOOLS AND SPARE PARTS. The D/B Contractor shall deliver all
special tools and spare parts as required by this contract to the Engineer or as the
Engineer directs.

1.10 IDENTIFICATION. Each unit of equipment shall be identified with an equipment
item number. A corrosion resistant tag or nameplate, securely affixed in a conspicuous
place on each unit shall give the equipment item number, manufacturer's name, size,
model or any other information as the manufacturer may consider necessary, or as
specified for complete identification. All tag numbers shall be assigned by GLWA.

PART 2 - PRODUCTS

Not Used
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PART 3 - EXECUTION

3.1 SUBMITTALS PROCEDURES. All documentation submitted by the D/B
Contractor to the Engineer shall be accomplished by a letter of transmittal. The
submittal shall be submitted in a sequence that allows the Engineer to have all of the
information necessary for checking and approving a particular document at the time of
submittal. Each document shall be identified by a document number, submittal number,
contract number, contract name, location, Spectext section and subsection numbers
and submittal date. Where a manual or drawing is revised to reflect a change for any
other reason, each such revision shall be shown by a revision number, date and subject
placed in a revision block. Indication of official approval by the D/B Contractor's Project
Manager shall also be included. To permit rapid location of the revision, additional
notation shall be made in the manual opposite the line or area where the change was
made, and identified by the corresponding revision number.

3.2 SUBMITTAL APPROVAL. Submittals are reviewed to verify conformance with the
contractual requirements and check the accuracy of documentation to prevent costly
mistakes and delays to construction. Approval of D/B Contractor's documents by
Engineer shall not relieve the D/B Contractor of the responsibility to meet all of the
requirements of the D/B Contractor. The D/B Contractor shall have no claim for
additional costs or extension of time on account of delays due to revisions of the
documents which are necessary for ensuring compliance with the contract.

Approval of documentation shall be the functional level. Any detailed design done prior
to approval at the functional level shall be at the D/B Contractor's risk.

Engineer will return documents to D/B Contractor stamped "approved", "approved as
noted", "revise and resubmit; or "rejected".

Approved. The document may proceed with the work covered by the drawings
or document.

Approved As Noted. The D/B Contractor may proceed with work after making
change marked on returned drawing or documents.

Revise and Resubmit. The D/B Contractor may not proceed with work until
drawing or document is resubmitted to the Engineer and returned to the D/B
Contractor with approved stamp. Any drawing marked "revise and resubmit"
must be resubmitted or letter written explaining why document was not
resubmitted.

Rejected. The D/B Contractor must not proceed with any construction relating
to any "rejected" document. Any drawing marked "rejected" must have new
document resubmitted or letter written explaining why document was not
resubmitted.
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Returned Unreviewed. When the submittal is incomplete or is not applicable
or necessary to the project, the submittal may be returned unreviewed.

Information. The documents have been accepted for the record and have not
been reviewed as defined above.

Record Print. When documents are submitted after construction has been
completed to comply with section Contract Closeout.

Only the Engineer shall utilize the color "red” in marking Shop Drawings and Submittal
Documents.

The Engineer will review a submittal or resubmittal a maximum of 3 times, after which
the cost of review will be borne by the D/B Contractor. The cost of engineering shall be
equal to the Engineer's full cost.

No partial submittals will be reviewed. An incomplete submittal or resubmittal will be
returned to the D/B Contractor for resubmittal.

When the shop drawings or document have been completed to the satisfaction of the
Engineer, the D/B Contractor shall carry out the construction in accordance with such
drawings and shall make no further changes except upon written instruction from the
Engineer.

3.2.01 Testing of Samples. The Engineer may require laboratory tests on samples
submitted or may approve materials on the basis of data submitted with the samples.
The Engineer shall determine the testing methods and number of tests.

If tested samples indicate a material does not conform to the Contract requirements,
the D/B Contractor will be notified of the rejection and given the basic reasons for such
rejection. The Engineer will not furnish copies of all the test data or results.

3.2.02 Approval of Tested Materials. The Engineer's approval will only be general and
does not constitute a waiver of the City's right to full compliance with the Contract
requirements.

Approved materials shall not be changed in brand, make, or formulation without
obtaining a new approval from the Engineer.

The Engineer shall check actual materials delivered to the site as necessary to insure
compliance with the Contract requirements. Materials previously given general
approval may be rejected for cause.

The Engineer shall have authority to require removal and replacement with proper
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materials which have been incorporated into the work if the material fails field check
tests.

3.3 SUBMITTALS TRACKING. A control procedure shall be established by the D/B
Contractor to track submittal approval and revision for all documents and drawings.
The Schedule of Submittals should be the foundation for tracking submittals approvals
and revisions. The D/B Contractor shall maintain his procedure from Contract award
through completion of the final project acceptance, and shall provide the Engineer with
six copies of the initial Configuration Control Document updated monthly as
appropriate, for document drawing submittals or approval procedures.

3.4 RECORD PRINTS. The D/B Contractor shall submit to the Engineer 3 set of all
record prints within3 days after submitting the "Certificate of Substantial Completion”.
The record prints or project records shall include catalog cuts, drawings, calculations,
test reports, manufacturer's data maintenance manuals, installation instructions and
operating manual. All "record prints" shall be delivered to the Engineer and shall have
the submittal number marked on them.

End of Section
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SECTION 03100

CONCRETE FORMWORK

PART 1 - GENERAL

1.1 SCOPE. Section includes formwork for cast-in-place concrete, with shoring,
bracing and anchorage; openings for other work; complete with furnishing,
preparation, installation, coating, protection, adjustment, removal and accessories.
Design, engineer and construct formwork, shoring and bracing to meet design and
code requirements, so that resultant concrete conforms to the required shapes, lines

and dimensions of the work.

Prompt cleanup, removal, safe and proper disposal of all waste material resulting
from the work herein.

Prompt and proper removal, salvage, protection, storage and turnover to the Owner
of all surplus useable material resulting from the work herein.

1.2 GENERAL.

1.2.01 Governing Standards.

ACI 301, “Specification for Structural Concrete for Buildings.”
ACI 306, “Recommended Practice for Cold Weather Concreting.”
ACI 307, “Curing Concrete.”

ACI 318, “Building Code Requirements for Structural Concrete and
Commentary.”

ACI 347, “Recommended Practice for Concrete Formwork.”
ACI 605, “Recommended Practice for Hot \Weather Concrete.”

ACl 614, “Recommended Practice for Measuring, Mixing and Placing
Concrete.”

ASTM C94, “Ready-Mix Concrete.”

1.3 QUALITY ASSURANCE. The formwork shall be designed for the loads, lateral
pressure, and allowable stresses outlined in “Recommended Practice for Concrete
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Formwork™ ACI 347 and for design considerations, wind loads, allowable stresses
and other applicable requirements of the local building code. The design and
construction of the formwork shall be the responsibility of the D/B Contractor.

The formwork shall be true in every respect to produce hardened concrete to the
required shape, size, grade and alignment as indicated on the Plan, and of sufficient
strength, bracing and rigidity to maintain their position and shape under the loads
and operations incidental to placing and curing the concrete, as well as all other
forces resulting from the movement of the forms. The forms shall be mortar-tight at
the time concrete is placed in them and shall be so constructed that the surfaces of
the finished concrete will be reasonably free from ridges, fins, offsets or similar
defects. Adequate and suitable means for removing the forms without injury to the
surfaces or edges of the finished concrete shall be provided.

1.3.01 Tolerances. Formwork shall be constructed such that the hardened surfaces
shall conform to the tolerance limits of ACI 347, except as modified below.

Variation from plumb in lines and surfaces of piers, walls or columns in any ten (10)
feet (3.05 m) of length shall not exceed " inch (6.4 mm) with a maximum for entire
length of 1 inch (2.54 cm).

Variation from the level or from the grades in any ten (10) feet (3.05 m) of length
shall not exceed % inch (6.4 mm) with a maximum for entire length of % inch (1.9
cm).

Variation of distance between walls, columns and beams in any ten (10) feet (3.05
cm) of distance shall not exceed % inch (6.4 mm) with a maximum for entire
distance of 1 inch (2.54 cm).

Variation of the linear lines from the established position as indicated on the Plan in
any 20 feet (6.1 m) of length shall not exceed %z inch (1.27 cm) with a maximum for
entire length of 1 inch (2.54 cm).

Variation in sizes and locations of sleeves, floor openings, and wall openings shall
not exceed minus %4 inch (6.4 mm) or plus %z inch (1.27 cm).

Variation in cross-sectional dimensions of columns and beams and thickness of
slabs and walls shall not exceed minus Yz inch (6.4 mm) or plus 7z inch (1.27 cm).

Variation of footing dimensions in Plan shall not exceed minus %2 inch (1.27 cm) or
plus 2 inches (5.08 cm).

Thickness shall not exceed minus 5%.
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1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit all formwork and shoring shop drawings. Indicate
the pertinent dimensions, openings, methods of construction, types of connections,
materials, joint arrangement and details, ties and shores, location of framing,
studding and bracing, and temporary supports. Also show means of leakage
prevention for concrete exposed to view in the finished construction. Indicate
sequence and timing of erection and stripping, assumed compressive strength at
time of stripping, height of lift and height of drop during placement. Vertical,
horizontal and special loads shall be in accordance with ACI 347, Section 2.2 and
camber diagrams, if applicable.

Notes to formwork erector showing size and location of conduits and piping
embedded in concrete in accordance with ACI 318, Section 6.3.

Submit data on void form materials (and installation requirements).
1.5 DELIVERY, STORAGE AND HANDLING. Deliver forms and installation

instructions in manufacturer’'s packaging. Store off ground in a ventilated and
protected manner to prevent deterioration from moisture.

Store and handle form coating to prevent contamination of coating in accordance
with manufacturer’'s recommendations.

PART 2 - PRODUCTS

2.1 PERFORMANCE AND BASIS OF DESIGN REQUIREMENTS. Forms shall be
substantial and sufficiently tight to prevent leakage of mortar. Forms shall be braced
or tied to maintain the desired position, shape, and alignment during and after
concrete placement. Walers, studs, internal ties, and other form supports shall be
sized and spaced so that permissible working stresses are not exceeded.

Beams and slabs supported by concrete columns shall be formed so that the column
forms may be removed without disturbing the supports for the beams or slabs.

Wherever the top of a wall will be exposed to weathering, the forms on at least one
side shall not extend above the top of the wall and shall be brought to true line and
grade. At other locations, forms shall be brought to a true line and grade, or a
wooden guide strip shall be placed at the proper locations on the forms so that the
concrete surface can be finished with a screed or template to the specified elevation,
slope or contour. At horizontal construction joints in walls, the forms on one side
shall not extend more than 2 feet (60.96 cm) above the joint.

Provide openings in concrete formwork to accommodate work of other trades, sized
and located accurately. Securely support items built into forms; provide additional
bracing at openings and discontinuities in formwork.
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Temporary openings shall be provided at the bottom of the column and wall forms
and at other points where necessary to facilitate cleaning and inspection. Close with
tight-fitting panels designed to minimize appearance of joints in finished concrete
work.

2.2 ACCEPTABLE MANUFACTURERS. Provided they comply with the contract
documents, these manufacturers are acceptable.

Fitzgerald Formliners, 7730 Strathmore Road, Dublin, OH 43016
(614) 798-0354

Alabama Metal Industries Corp., 3245 Fayette Avenue, Birmingham, AL
35208 (205) 787-2611

Molded Fiberglass Construction Products, 1018 W. Sycamore Street,
Independence, KS 67301 (316) 331-7366

2.3 MATERIALS

2.3.01 Forms. Forms shall be designed to produce hardened concrete having the
shape, lines, and dimensions indicated on the drawings. Forms shall conform to ACI
347 and the following additional requirements.

Prefabricated forms shall be Simplex “Industrial Steel Frame Forms”, Symons “Steel
Ply” or Universal “Uni-form”.

Plywood shall be Product Standard PS-1, waterproof, resin-bonded, exterior type
Douglas Fir, face adjacent to concrete Grade B or better.

Fiberboard shall be ANSI/AHA A135.4, Class 1, tempered, water-resistant, concrete
form hardboard.

Lumber shall be straight of uniform width and thickness, and free from knots, offsets,
holes, dents and other surface defects.

Chamfer Strips shall be Clear white pine, surface against concrete planed.

2.3.02 Forms for Smooth Form Finish Concrete. Forms for surfaces which will be
exposed to view, when construction is completed, shall be constructed of
prefabricated plywood panels, metal panels, fiber-reinforced plastic panels, job-built
of plywood or lined with plywood or fiberboard. Forms for exposed surfaces shall be
laid out in a regular and uniform pattern with the long dimensions of panels vertical
and all joints aligned. The forms shall produce finished surfaces that are free from
offsets, ridges, waves, and concave or convex areas, within the tolerances specified
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herein. Furnish largest practicable sizes to minimize joints and to conform to joint
system shown on drawings.

2.3.03 Forms for Rough Form Finish Concrete. Plywood or lined forms will not be
required for surfaces which are normally submerged or not ordinarily exposed to
view, such as the interior of manholes, basins, and reservoirs. Other types of
forming materials, such as steel or unlined wood, may be used where plywood or
lined forms are not required and may be used as backing for form linings. Concrete
forms are required above all extended footings. Use lumber dressed on two edges
and one side for tight fit.

2.3.04 Forms for Cylindrical Columns and Supports: Metal, fiberglass-reinforced
plastic or paper or fiber tubes. Construct paper or fiber tubes of laminated plies using
water-resistant adhesive with wax-impregnated exterior for weather and moisture
protection. Provide units with sufficient wall thickness to resist loads imposed by wet
concrete without deformation. Flat segmented forms not more than 24 inches
(60.96) wide may be used for forming curved surfaces 25 feet (7.62 m) in diameter
or larger.

2.3.05 Forms for Textured Finish Concrete. Use units with face design, size,
arrangement and configuration to match Engineer’'s control sample. Provide solid
backing and form supports to stabilize textured form liners.

2.3.06 Earth Forms. Hand trim bottoms and sides of earth forms to profiles required.
Remove loose dirt before placing concrete.

2.4 FORM SURFACES.

2.4.01 Lumber. Use straight, uniform width and thickness, free from knots, offsets,
holes, dents, warpage and other surface defects.

2.4.02 Plywood. Use product standard psi, waterproof, resin-bonded, exterior-type
Douglas Fir, face adjacent to concrete Grade B or better.

2.4.03 Metal. Use smooth metal plate free of surface irregularities.

2.4.04 Chamfer Strips. Use clear white pine, surface against concrete planed, 1 inch
(2.54 cm) bevel width or cant strip.

Forms shall be coated in accordance with manufacturer's recommendations before
the form or reinforcement is placed in final position. Surplus coating on form
surfaces, or any coating on reinforcing steel and construction joints shall be removed
before placing concrete.
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Commercial formulation form-coating compounds with no more than 350 mg/Itr
volatile organic compounds (VOCs) that do not bond with, stain, or adversely affect
concrete surfaces, or prevent good bonding with later concrete surface treatments.

Non-staining and non-toxic after 30 days: Burke “Spectrum Release Agent’, L&M
Chemical “Debond”, Master Builders “Pro-Cote”, Nox-Crete “Chembetron 103”, or
Symons “Thrift Kote”.

2.5 FORM TIES. Form ties shall be of the removable end, permanently embedded
body type, and shall have sufficient strength and rigidity to support and maintain the
form in proper position and alignment without the use of auxiliary spreaders. Cones
shall be provided on the outer ends of each tie, and the permanently embedded
portion shall be at least 1 inch (2.54 cm) back from the concrete face and leave not
more than 1 inch (2.54 cm) diameter hole in concrete surface. Form ties for liquid-
bearing walls shall be provided with water stop washers located on the permanently
embedded portions of the ties at the approximate center of the wall. Permanently
embedded portions of form ties without threaded ends shall be constructed so that
the removable ends are readily broken off without damage to he concrete. Tie wire
shall be mild steel or annealed iron, minimum 16 gage, Dayton “Sure Grip” or
Richmond "Snap-Tys” Form Ties, or approved equal.

At locations approved by the D/B Contractor, a through-wall removable tie system
approved by the D/B Contractor may be used.

Form ties in exposed surfaces shall be uniformly spaced and aligned in horizontal
and vertical rows.

Form ties shall be factory-fabricated, adjustable-length, removable or snapoff metal
form ties, designed to prevent form deflection and to prevent spilling concrete upon
removal. Provide units which shall leave no metal closer than 1 'z inches (3.81 cm)
to surface.

Provide ties which, when removed, leave holes no larger than 7/8 inch (2.22 cm) or
less than Yz inch (1.27 cm) in diameter in concrete surface.

Form ties encased in concrete shall be designed so that after removal of the
projecting part, no metal shall be within 1 inch (2.54 cm) of the face of the concrete.
That part of the tie to be removed shall be at least 2 inch (1.27 cm) diameter and 1
inch (2.54 cm) long. Form ties in concrete exposed to view shall be the cone-washer
type equal to the Richmond “Tyscru”. Through-bolts or common wire shall not be
used for form ties.
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2.6 FABRICATION.

2.6.01 Forms. Use forms that conform to ACI 347. Fabricate with facing materials
that produce the specified tolerance requirements of Article 1.02.B of this Section;
produce true surfaces, sharp corners and true lines; and are free of offsets, ridges,
bulging, waves and concave or convex areas.

2.6.02 Layout. Use regular and uniform pattern; long dimension of panels vertical;
joints horizontal, vertical and aligned; form ties uniformly spaced and aligned in
horizontal and vertical rows.

PART 3 — EXECUTION

3.1 INSTALLATION.

3.1.01 Erection. Erect, support, brace, and maintain formwork to support vertical,
lateral, static, and dynamic loads that might be applied until concrete structure can
support such loads. Construct formwork so that concrete members and structures
are of correct size, shape, alignment, elevation and position. Maintain formwork
construction tolerances and surface irregularities complying with the following ACI
347 limits:

Provide Class A tolerances for concrete surfaces exposed to view.
Provide Class C tolerances for other concrete surfaces.

Construct forms to sizes, shapes, lines, and dimensions shown, and to obtain
accurate alignment, location, grades, level and plumb work in finished structures.
Provide for openings, offsets, sinkages, keyways, recesses, moldings, rustications,
reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts and other
features required in the work. Use selected materials to obtain required finishes.
Solidly butt joints and provide backup at joints to prevent cement paste from leaking.

Fabricate forms for easy removal without hammering or prying against concrete
surfaces. Provide crush plates or wrecking plates where stripping may damage cast
concrete surfaces. Provide top forms for inclined surfaces where slope is too steep
to place concrete with bottom forms only. provide kerfs in wood inserts for forming
keyways, reglets, recesses and the like for easy removal.

Provide temporary openings for clean-outs and inspections where interior area of
formwork is inaccessible before and during concrete placement. Securely brace
temporary openings and set tightly to forms to prevent losing concrete mortar.
Locate temporary openings in forms at inconspicuous locations.
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Chamfer exposed corners and edges as indicated, using wood, metal, PVC or
rubber chamfer strips fabricated to produce uniform smooth lines and tight edge
joints.

Edges of all form panels in contact with concrete shall be flush within 1/32 inch (0.8
mm) and forms for plane surfaces shall be such that the concrete will be placed
within 1/16 inch (1.6 mm) in 4 feet (1.22 m). Forms shall be tight to prevent the
passage of mortar water and grout.

Forms for walls shall have removable panels at the bottom for cleaning, inspection,
and scrubbing-in of bonding paste.

Molding or bevels shall be placed to produce ' inch (1.27 cm) chamfer on all
exposed projecting corners, unless otherwise shown on the Drawings. Similar
chamfer strips shall be provided at horizontal and vertical extremities of all wall
placements to produce “clean” separation between successive placements.

Forms shall be sufficiently rigid to withstand vibration and to prevent displacement of
sagging between supports and constructed so the concrete will not be damaged by
their removal. The D/B Contractor shall be entirely responsible for their adequacy.

Forms, including new pre-oiled forms, shall be oiled before reinforcement is placed
with an approved non-staining oil or liquid form coating not having a paraffin base.

3.1.02 Placement. Forms shall be sufficiently tight to prevent loss of mortar from
the concrete, set true to the lines and elevations indicated on the Plans, tied and
braced to remain true during and after concrete placement within tolerances of this
Section. The Engineer may at any time condemn any section or sections of forms
found deficient in any respect, and such form shall be promptly removed and
replaced.

No wooden spreaders shall be allowed to remain in the concrete. No metal shall be
within 1 inch of any surface.

Place chamfer strips in forms to bevel all corners, edges, joints and other structural
elements exposed to view, including use of dummy chamfer and false joints to
provide neat and uniform appearance. Exposed corners and edges shall have 1”7 x
17 (2.54 cm x 2.54 cm) — 45 degrees chamfer, unless otherwise indicated on the
Plan.

Provide temporary openings at the base of wall forms and at the other points where
necessary to facilitate cleaning and inspection immediately before depositing
concrete.

Secure wedges and embedded items into position for final alignment.
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Forms for keyways shall be prepared in advance of pouring concrete. Keyway forms
in slab edges and vertical wall joints shall be rigidly secured in place before the
concrete is poured. Forms for keyways for horizontal joints in walls may be placed at
the conclusion of the pour, but proper provision shall be made for obtaining and
holding the full depth and form of the keyway.

Provide openings in concrete formwork to accommodate work of other trades.
Determine size and location of openings, recesses and chases from trades providing
such items. Accurately place and securely support items built into forms.

Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips,
wood, sawdust, dirt, or other debris just before placing concrete. Retighten forms
and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

3.1.03 Adjustment of Forms. Positive means of adjustment should be provided to
permit realignment or readjustment of shores if excessive settlement occurs.

A pair of wedges may be used at the top or bottom of shores, but not at both ends,
to facilitate vertical adjustment, to correct uneven settlements, or to facilitate
dismantling of the formwork.

Screw jacks for pipe shores or scaffold-type shoring may be used at both top and
bottom so long as they are secured by the shore or scaffold leg against loosening or
falling out, to avoid lateral deflections.

During and after concrete placement, but before initial set of the concrete, the
elevations, camber and plumbness of formwork systems shall be checked, using
telltale devices. Appropriate adjustments shall be promptly made where necessary.
If, during construction, any weakness develops and the formwork shows any undue
settlement or distortion, the work shall be stopped, the affected construction
removed if permanently damaged and the formwork strengthened.

3.1.04 Removal of Forms. Provide commercial formulation form release agent with
a maximum of 0.047 oz./gal. (350 mg/ltr) volatile organic compounds (VOCs) that
will not bond with, stain or adversely affect concrete surfaces and will not impair
subsequent treatments of concrete surfaces.

Forms, wedges or shoring shall not be removed or disturbed until the concrete has
attained sufficient strength to safely support all superimposed dead, temporary
construction and live loads. When forms or shoring are removed, there shall be no
excessive deflection or distortion of the concrete. Forms shall be removed in an
orderly fashion; with care to avoid surface gorging, corner or edge breakage, or
other damage or injury to concrete surface or physical property; and without impact

Great Lakes Water Authority GLWA-SCP-DB-112
03100 -9 December 2016



DIVISION 03
CONCRETE FORMWORK

or shock, to permit the concrete to carry its share of the loads gradually and
uniformly. Form removal shall not impair the safety and serviceability of the structure
or concrete members.

Formwork not supporting weight of concrete, such as sides of beams, walls,
columns, and similar parts of the work, may be removed after cumulatively curing at
not less than 50 degrees F (10 degrees C) for 24 hours after placing concrete,
provided concrete is sufficiently hard to not be damaged by form-removal
operations, and provided curing and protection operations are maintained.

Formwork supporting weight of concrete, such as beam soffits, joists, slabs and
other structural elements, may not be removed in less than 14 days or until concrete
has attained at least 75 percent of design minimum compressive strength at 28
days. Determine potential compressive strength of in-place concrete by testing field-
cured specimens representative of concrete location or members.

Form-facing material may be removed 4 days after placement only if shores and
other vertical supports have been arranged to permit removal of form-facing material
without loosening or disturbing shores and supports.

Forms and shoring in the formwork shall not be removed without the approval of the
Engineer. The minimum in-place times are for ordinary conditions and represent
cumulative number of days, not necessarily consecutive, after the concrete was
placed, during which the temperature of the air surrounding the concrete is above 50
degrees F (10 degrees C). The times may be increased or decreased as directed by
the Engineer, dependent on air temperatures, cement type, concrete additives or
other conditions of the work in accordance with ACI 347.

3.1.05 Reshoring. When removing forms before structural members are strong
enough to carry dead load and/or construction loads, reshores shall be installed to
assure safe distribution of loading. Reshoring operations shall be planned in
advance and shall be subject to the Engineer’s review. During reshoring, no
construction loads shall be permitted on the new construction. Reshores shall be
placed as soon as practicable after form removal, but in no case later than the end
of the working day on which form removal occurs, and shall remain in place until the
concrete has acquired the required strength.

3.1.06 Reusing Forms. Clean and repair surfaces of forms to be reused in the work.
Split, frayed, delaminated or otherwise damaged form-facing material will not be
acceptable for exposed surfaces. Apply new form-coating compound as specified for
new formwork.

Forms shall not be reused if there is any evidence of surface wear and tear or
defects which would impair the quality of the surface. All surfaces of forms and
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embedded materials shall be cleaned of any mortar from previous concreting and of
all other foreign material or water before coating is placed in them.

When forms are extended for successive concrete placement, thoroughly clean
surfaces, remove fins and laitance and tighten forms to close joints. Align and
secure joint to avoid offsets. Do not use patched forms for exposed concrete
surfaces except as acceptable to Engineer.

End of Section
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SECTION 03200
CONCRETE REINFORCEMENT
PART 1 - GENERAL

1.1 SCOPE. This section includes reinforcing steel bars, welded wire fabric and
accessories for cast-in-place concrete.

1.2 GENERAL

1.2.01 Governing Standards. Comply with the requirements and recommendations
set forth in the current publications and addenda thereto of the following standards:

ACI| SP-66, “ACI Detailing Manual”

ACI 318, “Building Code Requirements for Reinforced Concrete, and
Commentary”

ASTM (American Society for Testing Materials) A82, “ Steel Wire, Plain, for
Concrete Reinforcement.”

ASTM A185, “Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement.”

ASTM A496, “Steel Wire, Deformed, for Concrete Reinforcement.”

ASTM A497, “Steel Welded Wire Fabric, Deformed, for Concrete
Reinforcement.”

ASTM A615/A615M, - “Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement.”

ASTM A706/A706M, “Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement.”

ASTM A775/A775M, “Epoxy-Coated Reinforcing Steel Bars.”

AWS D1.4, “American Welding Society, Structural Welding Code,
Reinforcing Steel.”

ASTM D3963/D3963M, “Fabrication and Jobsite Handling of Epoxy-Coated
Reinforcing Steel Bars.”
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1.3 QUALITY ASSURANCE

1.3.01 Codes and Standards: Comply with the CRSI Manual of Standard Practice,
except where requirements of the contract documents or of governing codes and
governing authorities are more stringent.

1.3.02 Testing Agency Services. Employ, at D/B Contractor's expense, an
independent testing agency acceptable to the Engineer to perform specified tests
and other services required for quality assurance. Testing agency shall meet ASTM
E329 requirements.

1.3.03 Fabrication. Materials for which shop drawings are required are not to be
fabricated before approval of the drawings by the Engineer. Tolerances shall
conform to ACI| SP-66.

All reinforcing steel shall be free from defects and bends not shown on the
drawings.

1.3.04 Welding. When welding is indicated, specified, or authorized by Engineer,
then reinforcement, procedures, and welding shall conform with requirements of
AWS D1.4.

All welding shall be performed by qualified operators, certified within the past 12
months and shall conform with requirements of AWS D1.4.

All bars shall be of the shape, size, class and grade of steel specified and as shown
on the Drawings, and each bar shall have at all points a net section not less than
that of plain round or square bars of corresponding size.

All reinforcing bars to be bent in the field or in the shop shall be bent cold to the
shapes and dimensions shown on the Drawings or as specified herein. Bends shall
be made in accordance with the requirements of the current “Manual of Standard
Practice for Reinforced Concrete Construction” published by the Concrete
Reinforcing Steel Institute.

Steel shall not be bent or straightened in a manner injurious to the material. Bending
of reinforcing steel by heating will not be permitted. Bent up bars in beams and
slabs shall be bent at an angle of 45 degrees unless otherwise shown on the
Drawings.

Steel appreciably reduced in section shall be rejected.
1.3.05 Fabricating and Placing Tolerances. Bars used for concrete reinforcement

shall be fabricated in accordance with the fabricating tolerances given in ACI 315.
Bars shall be placed to the following tolerances:
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Clear distance to formed surfaces + “ainch (6.4 mm)
Minimum spacing between bars + Yainch (6.4 mm)
Top bars in slabs and beams:

Members 8 inches (20.32 cm) + %ainch (6.4 mm)
deep or less

Members more than 8 inches + 'zinch (1.27 cm)
(20.32 cm) but not over 2 feet
(60.96 cm) deep

Members more than 2 feet (60.96 + 1 inch (2.54 cm)

cm) deep
Crosswise of members spaced evenly within 2 inches (5.08 cm)
Lengthwise of members + 2 inches (5.08 cm)

Bars may be moved as necessary to avoid interference with other reinforcing steel,
conduits, or embedded items. If bars are moved more than one bar diameter, or
enough to exceed the above tolerances, the resulting arrangement of bars shall be
subject to acceptance.

1.4 SUBMITTALS

1.4.01 Drawings and Data. Reinforcing bar schedules and detail shop drawings
showing complete details as to size, length, weights, arrangement and bending shall
be submitted by the D/B Contractor, a complete schedule of reinforcement chains,
supports, saddles, spacers, and other accessories shall be included as provided in
Section 01080, Project Submittals. No reinforcement shall be cut, bent or fabricated
before these schedules and/or drawings are approved by the Engineer.

General placement drawings showing the location of pieces detailed shall be
submitted with the detail drawings and schedules. Show construction and
expansion joints. Show details of bar supports and spacers including types, sizes,
spacing, sequence and support bars. Show marking for each reinforcement item.

1.4.02 Certificates. Submit certified mill test reports for each shipment of
reinforcement showing that steel complies with applicable specification. Reports
shall identify specific lots in shipment and submitted prior to use of reinforcement in
work.
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Submit chemical composition of reinforcement steel, including ladle analysis to
stating percentage of carbon, phosphorous, manganese and sulfur present in steel.

Submit Welder’s certification in accordance with AWS D1.4 prior to welding when
welding is indicated, specified or approved by Engineer.

1.5 DELIVERY, STORAGE AND HANDLING. Ship reinforcement and accessories
to work site with items of same size and shape fastened in bundles tagged and
marked in accordance with the code of standard practice in the current "Manual of
Standard Practice for Reinforced Concrete Construction" published by the Concrete
Reinforcing Steel Institute. Identify each bundle using wired-on metal identification
tags indicating size and mark.

Store reinforcement and accessories above ground on platforms, skids or other
supports and protect from weather at all times with suitable coverage. It shall be
stored in an orderly manner plainly marked to facilitate inspection and checking.
Labor and other assistance shall be furnished to the Engineer as may be required to
check the steel as it is being stored or after storage on the site.

Protect reinforcement from rusting, deforming, bending, kinking and other damage.
PART 2 - PRODUCTS

2.1 MATERIALS.

2.1.01 Steel Reinforcing Bars. Newly rolled deformed billet-steel bars for concrete

reinforcement shall conform to ASTM A615, Grade 60, unless otherwise indicated.
Bar sizes No. 3 (3/8 inch (9.5 mm)) and larger shall be deformed.

When welding of reinforcement is indicated, specified, or approved by the Engineer,
reinforcement must be ASTM A706. Welding of epoxy-coated reinforcement is not
permitted.

When any portion of a bar requires epoxy coating, the entire bar shall be coated in
accordance with ASTM D3963.

Reinforcing shall be mill and cold bent. Conform to dimensions indicated and meet
the requirements of ACI SP-66.

Reinforcing steel, post tensioning strands and pre-stressing strands shall be in
accordance with MDOT Standard Specification for Construction.

2.1.02 Tie Wire. Tie wire shall be of mild steel or annealed iron, 16 gage (1.6 mm)
or heavier.
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For epoxy coated reinforcement, use plastic coated wire, and epoxy coated wire or
molded plastic clips.

2.1.03 Supports for Reinforcement. Use bolsters, chairs, spacers and other
devices for spacing, supporting, and fastening reinforcing bars and welded wire
fabric in place. Use wire bar-type supports complying with CRSI specifications.

For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.

For exposed to view concrete surfaces where legs of supports are in contact with
forms, provide supports with legs that are protected by plastic (CRSI, Class 1) or
stainless steel (CRSI, Class 2).

For epoxy coated steel reinforcement, bar chairs shall be plastic coated wire, epoxy
coated wire or plastic.

Bar spacers in contact with exposed surfaces shall be plastic protected in
conformance with ACI SP-66 (Class 1 - Maximum Protection).

2.1.04 Welded Wire Fabric. Conform to ASTM A185. Gage and spacing shall be
as indicated.

2.1.05 Stainless Steel. Conform to Type 316.

PART 3 - EXECUTION

3.1 PREPARATION. Before placing in form, thoroughly clean reinforcement and
accessories free of mortar, oil, dirt, loose mill scale, loose or thick rust, and coatings
of any character that would destroy or reduce the bond with the concrete.

3.2 INSTALLATION.

3.2.01 Placement. Accurately place reinforcing bars and secure in position using
tie wire with ends pointed away from forms.

Reposition bars as necessary to avoid interference with other reinforcing steel,
conduits, or embedded items. If bars are moved more than one bar diameter, the
resulting arrangement of bars is subject to acceptance by Engineer. Place required
number of bars.

Use precast concrete or metal chairs, bolsters, spacers anchors, saddles, ties, light
structural frames of approved shape and dimensions and other approved devices of
sufficient strength to resist crushing under load in accordance with AClI SP-66. Do
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not use metal chairs which extend to such surfaces as concrete, stones, and brick
chips. Do not use wood block supports.

Use precast concrete bar support blocks for foundation mats, base slabs, and slabs
on grade.

Placing bars on layers of fresh concrete as the work progresses, and adjusting bars
during the placement of concrete is not permitted.

Place bar laps in contact and tie securely, or space transversely apart to permit
embedment of entire surface of each bar in concrete. Length of laps for bars shall
conform to requirements of ACI 318, except as otherwise indicated.

Reinforcement or other fixed metal items shall not be continuous through expansion
joints. Provide reinforcement clearance of two inches from each face of expansion
joint.

Do not field bend bars including bars partially embedded in concrete unless
indicated or authorized by Engineer. Do not straighten or bend in manner injurious
to steel, epoxy-coating or concrete.

Do not place bars that have kinks and bends other than shown on approved shop
drawings. Reject and remove such damaged bars and replace at no additional
compensation.

Do not use heat to bend or straighten reinforcing steel.

Welding of reinforcing bars shall be permitted where indicated or as otherwise
directed by Engineer. Such welding shall be in accordance with AWS D1.4.

Welding reinforcing steel shall be done only by operators certified in accordance
with AWS D1.4.

Tack welding to, or of, reinforcement is prohibited.

Paint reinforcement which is to be exposed for more than 90 days with coat of neat
cement grout to prevent rust formation.

In case there is a delay in placing concrete after the steel has been placed, the steel
shall be reinspected and, when necessary, recleaned prior to placement of the
concrete.

The minimum center-to-center distance between parallel bars shall be two and one-
half (2 %) times the diameter of the bars. End-hooked bars shall have a minimum
center to center spacing of two (2) times the diameter of the bars. In no case shall
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the clear spacing between bars be less than one (1) inch (2.54 cm), nor less than
one and one-third (1/3) times the maximum size of the coarse aggregate.

Relative to the face of the concrete, unless otherwise shown on the Drawings,
reinforcement shall be placed as follows:

For concrete surfaces exposed to sewage or sewage atmosphere, and for concrete
poured on earth subgrade, the clear distance from the main steel to surface shall be
3 inches (7.62 cm). The clear distance from the main steel to other surfaces shall be
2 inches (5.08 cm).

Temperature or shrinkage steel, relative to the main or flexure steel, shall be placed
away from the concrete surfaces.

The clear distance between reinforcing steel and the face of the concrete shall be
maintained at all points in order that the designed strength of the structure shall not
be reduced.

All reinforcement shall be supported and fastened together to prevent displacement
by construction loads or the placing of concrete beyond the tolerances of Paragraph
1.4.05. Unless otherwise indicated in the project specification, reinforcement
supported from the ground shall rest on precast concrete blocks not less than 4
inches square, and having a compressive strength equal to the specified
compressive strength of the concrete being placed. Other means of support may be
used if acceptable to the Engineer.

Reinforcement supported from formwork shall rest on bar supports and spacers
made of concrete, metal, plastic or other acceptable materials. Where the concrete
surface will be exposed to the weather in the finished structure, the portions of all
accessories within %z inch (1.27 cm) of the concrete surface shall be non-corrosive
or protected against corrosion.

Welded wire fabric designated as load-carrying reinforcement shall be overlapped
wherever successive mats or rolls are continuous in such a way that the overlap
measured between outermost cross wires of each fabric sheet is not less than the
spacing of the cross wires plus 2 inches (5.08 cm). It shall be supported as required
for reinforcing bars.

Welded wire fabric not specifically designated as load-carrying reinforcement shall
be overlapped wherever successive mats or rolls are continuous in such a way that
the overlap measured between outermost cross wires of each fabric sheet is not
less than 2 inches (5.08 cm). The fabric shall extend across supporting beams and
walls and to within 4 inches (10.16 cm) of concrete edges. It may extend through
contraction joints. It shall be adequately supported during placing of concrete to
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insure its proper position in the slab either by laying the fabric on a layer of the fresh
concrete of the correct depth before placing the upper layer of the slab.

Vertical bars in columns shall be offset at least one bar diameter at lapped splices.
To insure proper placement, templates shall be furnished for all column dowels.

All splices not indicated on the contract documents shall be subject to acceptance.
Mechanical connections for reinforcing bars may be used subject to acceptance.

Unless permitted by the Engineer, reinforcement shall not be bent after being
embedded in hardened concrete.

3.2.02 Splicing. Reinforcement shall not be spliced at points other than shown on
the Drawings except with the approval of the Engineer. The main or flexural steel
shall not be tied together but shall be staggered so that the distance between
adjacent bars in one-half the minimum nominal spacing shown on the Drawings or
as specified herein.

Provide reinforcement continuous through construction joints except as otherwise
indicated. Do not splice reinforcement steel in mats, slabs, beams, girders and
walls at points of maximum stress unless otherwise indicated. Lap splice wire-mesh
reinforcement at least two full meshes; stagger to avoid continuous laps in either
direction and wire securely.

3.2.03 Dowels. Dowels and exposed reinforcing bars intended for bonding with
future construction shall be protected from corrosion in a manner approved by the
Engineer. All dowels shall be placed before the concrete is placed. The insertion of
dowels after the concrete has been placed will not be permitted.

End of Section
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SCOPE. This section covers all cast-in-place concrete, including concrete for
building frame members, floors, shear walls, elevator shaft walls, foundation walls
and supported slabs.

This section also includes concrete work for equipment pads, light pole base,
flagpole base, thrust blocks, manholes, underground chambers and sanitary
structures.

1.2 GENERAL. All cast-in-place concrete shall be accurately formed and properly
placed, finished, and cured as indicated on the drawings and as specified in the

project specifications.

1.2.01 Governing Standards.

ACI 301 (American Concrete Institute), “Standard Specification for
Structural Concrete for Buildings.”

ACI 302,“Guide for Concrete Floor and Slab Construction.”

ACI 304R,“Guide for Measuring, Mixing, Transporting and Placing
Concrete.”

ACI 305R, “Hot Weather Concreting.”
ACI 306.1,“Standard Specification for Cold Weather Concreting.”
ACI 308,“Standard Practice for Curing Concrete.

ACI 318,“Building Code Requirements for
Structural Concrete and Commentary.”

ACI 347, “Recommended Practice for Concrete Formwork.”

ASTM B221 (American Society for Testing and Materials), “Aluminum and
Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.”

ASTM C31/C31M, “Practice for Making and Curing Concrete Test
Specimens in the Field.”
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ASTM C33, “Concrete Aggregates.”

ASTM C39/C39M, “Test Method for Compressive Strength of Cylindrical
Concrete Specimens.”

ASTM C42/C42M, “Test Method for Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete.”

ASTM C94/C94M, “Ready-Mixed Concrete.”

ASTM C143/C143M, “Test Method for Slump of Hydrualic Cement
Concrete.”

ASTM C150, “Portland Cement.”
ASTM C172, “Practice for Sampling Freshly Mixed Concrete.”

ASTM C173, “Test Method for Air Content of Freshly Mixed Concrete by
the Volumetric Method.”

ASTM C231, “Test Method for Air Content of Freshly Mixed Concrete by
the Pressure Method.”

ASTM C260, “Air Entraining Admixtures for Concrete.”

ASTM C330, “Light Weight Aggregates for Structural Concrete.”
ASTM C494/C494M, “Chemical Admixtures for Concrete.”
ASTM C595, “Blended Hydraulic Cements.”

ASTM C618, “Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use
as a Mineral Admixture in Concrete.”

ASTM C1017/C1017M, “Chemical Admixtures for Use in Producing Flowing
Concrete.”

ASTM C1107, “Packaged Dry, Hydraulic-Cement Grout (Non-shrink).”

ASTM D994, “Preformed Expansion Joint Filler for Concrete (Bituminous
Type).”

ASTM D1190, “Concrete Joint Sealer, Hot-Applied Elastic Type.”
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ASTM D1751, “Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and Resilient Bituminous Types).”

ASTM D1752, “Preformed Sponge Rubber and Cork Expansion Joint
Fillers for
Concrete Paving and Structural Construction.”

ASTM E1155, “Test Method for Determining FF.”
1.3 QUALITY ASSURANCE. Perform work in accordance with ACI 301. Conform to

ACI 305R when concreting during hot weather. Conform to ACI 306.1 when
concreting during cold weather.

Acquire cement and aggregate from same source for all work.

Structural tests and special inspections shall be performed in accordance with the
Michigan Building Code, Section 1701.

1.4 SUBMITTALS. All submittals required in this section shall be provided in
accordance with Section 01080, Project Submittals, unless otherwise indicated.

1.4.01 Drawings and Data. Submit drawings, recommendations, reports, catalog
data sheets and other data on proposed concrete mixes, accessories and
admixtures.

Reports and certifications on proposed materials and mix proportions for each
concrete mix design shall be submitted for review within 30 days after the
preconstruction conference and prior to conducting the laboratory trial batches for
each mix design.

Submit installation procedures and interface required with adjacent Work.

1.4.02 Certifications. A manufacturer’s certificate of compliance, which includes the
name of the project and, when requested copies of independent test results
confirming compliance with specified requirements, shall be submitted to the
Engineer for cement, aggregates, admixtures, water/cement ratio, fly ash, slump,
and measured air content.

Compressive strength results on at least 340 consecutive strength tests or two
groups of tests totaling at least 30 within the past 12 months. Supply standard
deviation and average strength in accordance with Article 3.9 of ACI 301.

Do not begin concrete production until mixes have been approved by Engineer.
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Material certificates in lieu of material laboratory test reports when permitted by
Engineer. Material certificates shall be signed by manufacturer and D/B Contractor,
certifying that each material item complies with or exceeds specified requirements.
Provide certification from admixture manufacturers that chloride content complies
with specification requirements.

1.4.03 Samples. Submit two samples of each expansion/contraction joint and
control joint materials.

1.4.04 Test Reports. Engage a testing agency acceptable to Architect to perform
material evaluation tests and to design concrete mixes.

Materials and installed work may require testing at any time during progress of work.
Tests, including retesting of rejected materials for installed work, shall be done at
D/B Contractor’'s expense.

1.4.05 Mock-Up. Construct and erect a field sample for architectural concrete
surfaces receiving special treatment special treatment or finish as result of
formwork.

1.4.06 Sample Panel. Sufficient size to indicate special treatment or finish required.

1.5 DELIVERY, STORAGE AND HANDLING. Cement and fly ash shall be stored in
suitable moisture proof enclosures. Cement and fly ash which have become caked
or lumpy shall not be used.

Aggregates shall be stored so that segregation and the inclusion of foreign materials
are prevented. The bottom 6 inches of aggregate piles in contact with the ground
shall not be used.

PART 2 - PRODUCTS

2.1 MATERIALS.

2.1.01 Forms. Forms shall be used, wherever necessary, to confine the concrete
and shape it to the required dimensions. Forms shall have sufficient strength to

withstand the pressure resulting from placement and vibration of the concrete, and
shall have sufficient rigidity to maintain specified tolerances.

Additional formwork requirements for concrete are specified in Section 03100,
Concrete Formwork.

Earth cuts shall not be used as forms for vertical surfaces unless required or
permitted.
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2.1.02 Reinforcement materials. All reinforcement shall be of the grades required by
the contract documents and shall conform to the appropriate requirements of
Section 03200, Concrete Reinforcement.

2.2 CONCRETE MATERIALS.

2.2.01 Cement. Shall be ASTM C150, Type | or Type where specified or indicated.

2.2.02 Fly Ash. Shall be ASTM C618, Class F or Class C when acceptable to
Engineer. Loss on ignition shall not exceed 3 percent.

2.2.03 Aggregates. Shall be ASTM C33 and as specified herein.

2.2.04 Fine Aggregate. Shall be clean natural sand. Artificial or manufactured sand
will not be acceptable. Fine aggregate shall conform to MDOT 2NS.

2.2.05 Coarse Aggregate. Shall be crushed rock, washed gravel, or other inert
granular material, except that clay and shale particles shall not exceed 1 percent.
Final gradation shall conform to maximum nominal size grading requirements of
ASTM C33, when one size of aggregate or a combination of two or more sizes is
used. As an alternative to ASTM C33, coarse aggregate shall conform to MDOT 6A
or 6AA.

2.2.06 Water. Shall be potable, clean and free from deleterious substances.

2.2.07 Admixtures. Provide concrete admixtures that contain no more than 0.1
percent chloride ions. Retarding/Water Reducing admixture shall comply with ASTM
C494, Type D, except as otherwise specified herein. Water Reducing admixtures
shall comply with ASTM C494, Type A, except as otherwise specified herein.

Air-entraining admixtures shall comply with ASTM C260, certified by manufacturer to
be compatible with other required admixtures. Available Products include W. R.
Grace & Co., "Daravair", Cormix Construction Chemicals "Air-Tite", Master Builders,
Inc. "MB-VR" or "AE-90", or Sika Chemical "AER", or approved equal.

Superplasticizing admixtures shall comply with ASTM C494, Type F, extended
slump life type, except as otherwise specified herein, Available Products include W.
R. Grace & Co. "WRDA-19", Master Builders, Inc. "Reobuild 1000", "Glanium 3030-
NS", "Prokrete PSP-L", or approved equal.

Superplasticizing/retarding admixtures shall comply with ASTM C494, Type G,
extended slump life type, except as otherwise specified herein available products
include W. R. Grace & Co. "Daracem 100" or Master Builders "Reobuild 716".

Water-reducing, accelerating admixtures shall comply with ASTM C494, Type E.
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Acceptable products include: “Q-Set”, Conspec Marketing & Manufacturing Co.,
“Accelguard 80”, Euclid Chemical Co., “Daraset”’, W.R. Grace & Co., “Pozzutec 207,
Master Builders, Inc. or approved equal.

Water-reducing, retarding admixture shall comply with ASTM C494, Type D. Subject
to compliance with requirements, acceptable products include “PSI-R Plus”, Cormix
Construction Chemicals, “Eucon Retarder 75”, Euclid Chemical Co., “Daratard-17”,
W.R. Grace & Co., “Pozzolith 100XR”, Master Builders, Inc., “Plastiment”, Sika
Corporation or approved equal.

2.2.08 Reglets. Where sheet flashing or bituminous membranes are terminated in
reglets, provide reglets of not less than 0.0217-inch-thick (26 gage) (0.6
mm)galvanized sheet steel. Fill reglet or cover face opening to prevent intrusion of
concrete or debris.

2.2.09 Wedge Inserts. Malleable iron, with galvanized askew-head bolts, nuts, and
washers; Hohmann and Barnard “HW”, Richmond “Peerless”, Weston “WC50”, or
approved equal.

2.2.10 Water Stops. Metal: Water stops should be carbon steel, uncoated 12 gage
(2.7 mm) steel or stainless steel, 12 gage (2.7 mm) ASTM A240, type 316 with size
as indicated on the drawings.

Rubber water stops shall be “dumbbell” type, 3/8 inch (9.5 mm) thick, with a % inch
(1.9 cm) bead along each edge; Grace, U.S. Rubber, Williams, or approved equal.

Plastic water stops shall be polyvinyl chloride (PVC), ribbed or serrated type, 3/8
inch (9.5 mm) thick, with an “O” bulb closed center section. For concrete sections 8
inches (20.32 cm) or less in thickness, use six inch wide Greenstreak “705” or
Vinylex “RB6-38". For concrete sections more than 8 inches (20.32) thick use nine
inch wide Greenstreak “709” or Vinylex “RB9-38”.

Thermoplastic elastomeric rubber (TPER) water stops shall be Westec “620” or
equal.

They shall be synthetic rubber with high resistance to a wide range of oils, solvents
and chemical and not readily soluble in common solvents and meet the following
specs.

Property Test Method Limit
Tensile Strength ASTM D412 1,750 psi min (12065.9 kPa)
Ultimate Elongation ASTM D412 400% min
100% Modulus ASTM D412 1,000 psi (6894.8 kPa)
Tear Strength ASTM D624 250 Ib/in at 77 degrees F
(44.65 kg/cm? F 25 degrees C)
Brittle Point ASTM D746 -58 degrees F (-50 degrees C)
Great Lakes Water Authority GLWA-SCP-DB-112
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Ozone Resistance ASTM D1171 450 pphm
Shore Hardness ASTM D2240 85+ 5

Hydrophilic Rubber water stops shall be Adeka “Ultra Sea. MC-2010M”, Greenstreak
“Hydrotite CJ”, or equal with adhesive and sealant as recommended by the
manufacturer.

2.2.11 Expansion Joint Materials. Filler; preformed sponge rubber, ASTM D1752,
Type I. Filler Adhesive; use product recommended by manufacturer.

2.2.12 Vapor Barrier. Polyethylene coated reinforced paper; Fortifiber “Moistop”.

2.2.13 Bearing Pads. Preformed fiber-reinforced synthetic rubber elastomer, at
least 1/4 inch thick; JVI "Capralon" or Voss Engineering "Sorbtex".

2.2.14 Polyethylene Film. Product Standard PS17, 6 mils (0.2. mm) or thicker.

2.2.15 Pre-cure Finishing Aid. Burke "Finishing Aid Concentrate", Euclid "Eucbar”,
L&M Chemical "E-Con", Master Builders "Confilm", or Sika "Sikafilm".

2.2.16 Nonslip Aggregate. Aluminum oxide aggregate; L&M Chemical "Grip It" or
Sonneborn "Frictex H".

2.2.17 Epoxy Bonding Agent. ASTM C881, Types | and V, moisture insensitive,
100 percent solids; Master Builders "Concresive Liquid LPL" or Sika "Sikadur Hi-
Mod Adhesive".

2.2.18 Absorptive Cover. Burlap cloth made from jute or kenaf, weighing
approximately 9 ounces per square yard (305 grams per square meter), complying
with AASHTO M 182, Class 2.

2.2.19 Bond Breaker. Non-extruding bituminous type: ASTM D1751.

2.2.20 Membrane Curing Compound and Floor Sealer. Fed Spec TT-C-800, Type
, Class 1, minimum 18 percent solids, non-yellowing, unit moisture loss 0.082 Ib/ft*
(0.40 kg/m?) maximum; Cormix "Sealco 800", L&M Chemical "Dress & Seal",
ProSoCo "Kure and Seal", Sonneborn "Kure-N-Seal 0800", Symons "Cure & Seal
18%", or Euclid "Super Diamond Clear" or equal.

As an alternative materials, can comply with ASTM C1315, Type |, Class A,
minimum 25 percent solids, acrylic, non-yellowing, unit moisture loss 0.082 Ib/ft?
(0.40 kg/m?) maximum in 72 hours; L&M Chemical "Dress & Seal 30", Sonneborn
"Kure-N-Seal 30 ", Symons "Cure & Seal 30%", “Masterkure-N-Seal HS” or equal.

Great Lakes Water Authority GLWA-SCP-DB-112
03300 -7 December 2016



DIVISION 03
CAST-IN-PLACE CONCRETE

2.2.21 Membrane Curing Compound-Dissipating Type. ASTM C309, Type 1, Class
A & B. Cured film must start to chemically break down in four to six weeks after
application; unit moisture loss 0.22 Ib/ft? (1.07 kg/m?) maximum; Conspec "RX Cure
WB".

2.2.22 Concrete Sealer. Apply approved sealer for interior exposed concrete slabs.
Prior to application of sealer, cure concrete according to manufacturer’s
recommendations.

Products subject to compliance with requirements, provide one of the following:
Dayton Superior “Day-Chem Sure Hard (J17)”, Conspec Marketing and Mfg. Co.
“Intraseal” or equal.

2.2.23 Evaporation Control. Monomolecular film-forming compound applied to
exposed concrete slab surfaces for temporary protection from rapid moisture loss.
Subject to compliance with requirements, products that may be incorporated in the
work include, but are not limited to, the following: Conspec Marketing and Mfg. Co.,
“‘Aquafilm”, Euclid Chemical Co. “Eucobar’, L&M Construction Chemicals, Inc. “E-
Con”, Master Builders, Inc. “Confilm”, Metalcrete Industries “Waterhold” or equal.

2.2.24 Underlayment Compound. Free-flowing, self-leveling, pumpable cement
based compound for applications from 1 inch (2.54 cm) thick to feathered edges.

Subject to compliance with requirements, acceptable products include, but are not
limited to Ardex, Inc. “K-15", W. R. Bonsal Co. “Self-Leveling Wear Topping”,
Conspec Marketing and Mfg. Co. “Conflow”, Cormix Construction Chemicals
“Corlevel”, Dayton Superior Corp. “LevelLayer II”, Euclid Chemical Co. “Flo-Top”,
Gyp-Crete Corp. “Gyp-Crete”, L&M Construction Chemicals, Inc. “Levellex”, Master
Builders, Inc. “Underlayment 110", Stonhard, Inc. “Stoncrete UL1”, Symons Corp.
“Concrete Top”, Sonneborn “Sonoflow and Thoro System Products “Thoro
Underlayment Self-Leveling” or equal.

2.2.25 Bonding Agent. Polyvinyl acetate or acrylic base: Subject to compliance with
requirements acceptable polyvinyl acetate (interior only) products include, but are
not limited to the following: “Superior Concrete Bonder” Dayton Superior Corp.
“Euco Weld” Euclid Chemical Co., “Weld-Crete” Larsen Products Corp., “Everweld”
L&M Construction Chemicals, Inc., “Herculox” Metalcrete Industries, or “Ready
Bond” Symons Corp.

Subject to compliance with requirements acceptable acrylic or styrene butadiene
products include, but are not limited to the following: “Acrylic Bondcrete” The Burke
Co., “Strongbond” Conspec Marketing and Mfg. Co., “Day-Chem Ad Bond” Dayton
Superior Corp., “SBR Latex” Euclid Chemical Co., "Hornweld” A.C. Horn, Inc.,
“‘Everbond” L&M Construction Chemicals, Inc., “Acryl-Set” Master Builders, Inc.,
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‘Intralok” W.R. Meadows, Inc., “Acrylpave” Metalcrete Industries “Sonocrete”
Sonneborn-Chemrex, “Stonlock LB2” Stonhard,Inc., or “Strong Bond” Symons Corp.
2.2.26 Epoxy Adhesives. ASTM C881, two-component material suitable for use on
dry or damp surfaces. Provide material type, grade, and class to suit project
requirements. Subject to compliance with requirements, acceptable products
include, but are not limited to “Burke Epoxy M.V.” The Burke Co., “Spec-Bond 100”
Conspec Marketing and Mfg. Co., “Resi-Bond (J-58)” Dayton Superior, “Euco Epoxy
System #452 or #620”, Euclid Chemical Co., “Epoxtite Binder 2390” A.C. Horn, Inc.,
“Epabond” L&M Construction Chemicals, Inc., “Concresive 1090” Master Builders,
Inc., “Resi-Weld 1000” W.R. Meadows, Inc., “Metco Hi-Mod Epoxy” Metalcrete
Industries, “EpoGrip” Sonneborn, “Sikadur 32 Hi-Mod” Sika Corp., “Stonset LV5”
Stonhard, Inc., or “R-600 Series” Symons Corp.,

2.3 PROPORTIONING.

2.3.01 Mix Design. Prepare design mixes for each type and strength of concrete by
either laboratory trial batch or field experience methods as specified in ACI 301. For
the trial batch method, use an independent testing agency acceptable to Engineer
for preparing and reporting proposed mix designs.

Do not use the same testing agency for field quality control testing. At the option of
the D/B Contractor, fly ash may be substituted for up to 15% of the Portland cement,
on the basis of 1.5 pounds (0.68 kg) of fly ash added for each pound (0.45 kg) of
cement reduction.

Submit written reports to Engineer of each proposed mix for each class of concrete
at least 15 days prior to start of work. Do not begin concrete production until
proposed mix designs have been approved by the Engineer.

Design mixes to provide normal weight concrete with the following properties as
indicated on drawings and schedules:

28-day compressive strength shall be 4000 psi (281.23 kg/cm?)

Water-cement ratio shall be 0.44 maximum (non-air-entrained) or 0.35
maximum (air-entrained)

Required average compressive strength fNcr, of the trial mix shall exceed
the specified minimum acceptable compressive strength, fNe, by 1,200 psi
(84.37 kglcm?) (i.e. fNer = fNe + 1,200 psi).

2.3.02 Water-Cement Ratio. Provide concrete for following conditions with maximum
water-cement (W/C) ratios as follows:

Subject to freezing and thawing limited to W/C 0.45
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Subjected to deicers/watertight limited to W/C 0.40.

2.3.03 Slump Limits. Proportion and design mixes to result in concrete slump at
point of placement as follows:

Ramps, slabs and sloping surfaces Not more than 3 inches (7.62 cm)

Reinforced foundation systems Not less than 1 inch and not more
than 3 inches (7.62 cm)

Concrete containing high-range water- Not more than 8 inches (20.32 cm)

reducing admixture (superplasticizer)  after adding admixture to site-
verified 2 to 3 inch (5.08 to 7.62
cm) slump concrete

Other concrete Not more than 4 inches (7.62 cm)

2.3.04 Lightweight Structural Concrete. Lightweight aggregate and concrete shall
conform to ASTM C330. Proportion mix to produce concrete with a minimum
compressive strength of 4000 psi (281.23 kg/cm?) at 28 days and a calculated
equilibrium unit weight of 110 pcf (1762.05 kg/m?®) plus or minus 3 pcf (48.06 kg/m®)
as determined by ASTM C567. Concrete slump at the point of placement shall be
the minimum necessary for efficient mixing, placing and finishing. Maximum slump
shall be 6 inches (15.24 cm) for pumped concrete and 5 inches (12.7 cm)
elsewhere. Air entrain concrete exposed to weather according to ACI 301
requirements.

2.3.05 Adjustment to Concrete Mixes. Mix design adjustments may be requested by
D/B Contractor when characteristics of materials, job conditions, weather, test
results, or other circumstances warrant, as accepted by Engineer. Laboratory test
data for revised mix design and strength results must be submitted to and accepted
by Engineer before using in work.

2.3.06 Fiber Reinforcement. Add to mix at rate of 1.5 pounds per cubic yard (0.89
kg/cm?®) unless otherwise recommended by manufacturer.

2.3.07 Admixtures. Use water-reducing admixture or high-range water-reducing
admixture (superplasticizer) in concrete, as required for placement and workability.

Use accelerating admixture in concrete slabs placed at ambient temperatures below
50 degrees F (10 degrees C).

Use high-range water-reducing admixture where indicated in pumped concrete,
concrete for heavy-use industrial slabs, architectural concrete, parking structure
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slabs, concrete required to be watertight, and concrete with water-cement ratios
below 0.50.

Use air-entraining admixture in exterior exposed concrete unless otherwise
indicated. Add air-entraining admixture at manufacturer’s prescribed rate to result in
concrete at point of placement having total air content with a tolerance of plus or
minus 1-1/2 percent within the following limits:

Table - Air Entraining Percentages for Concrete
Structures and Slabs Exposed to Freezing,
Thawing, Deicing Chemicals, or Hydraulic Pressure

Percent  Air-Entraining

Admixture (Moderate to | Maximum

Severe Exposure) Aggregate Size
45-55 1-1/2 inch (3.81 cm)
45-6.0 1 inch (2.54 cm)
5.0-6.0 % inch (1.9 cm)
55-7.0 Y2 inch (1.27 cm)

Other concrete that is not exposed to freezing, thawing, or hydraulic pressure, or
that will receive a surface hardener is limited to 2 to 4 percent air.

Use admixtures for water reduction and set accelerating or retarding in strict
compliance with manufacturer’s directions.

2.3.08 Concrete Mixing. For ready-mixed concrete, comply with requirements of
ASTM C94, and as specified. When air temperature is between 85 deg F (30
degrees C) and 90 degrees F (32 degrees C), reduce mixing and delivery time from
1-1/2 hours to 75 minutes, and when air temperature is above 90 degrees F (32
degrees C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1 PREPARATION. Coordinate the installation of joint materials, vapor
retarder/barrier, and other related materials with placement of forms and reinforcing
steel.

3.1.01 Forms. Design, erect, support, brace and maintain formwork to support
vertical, lateral, static, and dynamic loads that might be applied until concrete
structure can support such loads. Construct formwork so concrete members and
structures are of correct size, shape, alignment, elevation, and position. Maintain
formwork construction tolerances and surface irregularities that comply with ACI 347
limits. Provide Class A tolerances for concrete surfaces exposed to view. Provide
Class C tolerances for other concrete surfaces.
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Additional formwork requirements for concrete are specified in Section 03100,
Concrete Formwork.

3.1.02 Preparing Form Surfaces. Coat contact surfaces of forms with an approved,
non-residual, low-VOC, form-coating compound before placing reinforcement.

Do not allow excess form-coating material to accumulate in forms or come into
contact with in-place concrete surfaces against which fresh concrete will be placed.
Apply according to manufacturer’s instructions.

Coat steel forms with a non-staining, rust-preventative material. Rust-stained steel
formwork is not acceptable.

3.2 INSTALLATION.

3.2.01 Vapor Retarder Barrier Installation. Place vapor retarder/barrier sheeting in
position with longest dimension parallel with direction of pour.

Lap joints 6 inches (15. 24 cm) and seal with manufacturer's recommended mastic
or pressure-sensitive tape.

Cover vapor retarder/barrier with sand cushion and compact to depth indicated.
3.2.02 Reinforcement. Comply with Concrete Reinforcing Steel Institute’s

recommended practice for “Placing Reinforcing Bars,” for details and methods of
reinforcement placement and supports and as specified.

Avoid cutting or puncturing vapor retarder/barrier during reinforcement placement
and concreting operations. Repair damage before placing concrete.

Additional requirements for reinforcement are specified in Section 03200, Concrete
Reinforcement.

3.2.03 Joints. Construction Joints: Locate and install construction joints so they do
not impair strength or appearance of the structure, as acceptable to Engineer.

Provide keyways at least 1-1/2 inches (3.81 cm) deep in construction joints in walls
and slabs and between walls and footings. Bulkheads designed and accepted for
this purpose may be used for slabs.

Place construction joints perpendicular to main reinforcement. Continue
reinforcement across construction joints except as indicated otherwise. Do not
continue reinforcement through sides of strip placements.
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Use bonding agent on existing concrete surfaces that will be joined with fresh
concrete.

Provide waterstops in construction joints as indicated. Install waterstops to form
continuous diaphragm in each joint. Support and protect exposed waterstops during
progress of work. Field-fabricate joints in waterstops according to manufacturer’s
printed instruction.

Isolation Joints In Slabs-on-Grade: Construct isolation joints in slabs-on-grade at
points of contact between slabs-on-grade and vertical surfaces, such as column
pedestals, foundation walls, grade beams, and other locations, as indicated.

Contraction (Control) Joints in Slabs-on-Grade: Construct contraction joints in
slabs-on-grade to form panels of patterns as shown. Use saw cuts 1/8 inch (3.2 mm)
wide by one-fourth of slab depth or inserts 1/4 inch (6.4 mm) wide by one-fourth of
slab depth, unless otherwise indicated.

Form contraction joints by inserting premolded plastic, hardboard, or fiberboard strip
into fresh concrete until top surface of strip is flush with slab surface. Tool slab
edges round on each side of insert. After concrete has cured, remove inserts and
clean groove of loose debris.

Contraction joints in unexposed floor slabs may be formed by saw cuts as soon as
possible after slab finishing as may be safely done without dislodging aggregate.

If joint pattern is not shown, provide joints not exceeding 15 feet (4.57 m) in either
direction and located to conform to bay spacing wherever possible (at column
centerlines, half bays, third bays).

3.2.04 Embedded Items. Set and build into formwork anchorage devices and other
embedded items required for other work that is attached to or supported by cast-in-
place concrete. Use setting drawings, diagrams, instructions, and directions
provided by suppliers of items to be attached.

Install reglets to receive top edge of foundation sheet waterproofing and to receive
through-wall flashings in outer face of concrete frame at exterior walls, where
flashing is shown at lintels, relieving angles and other conditions.

Install dovetail anchor slots in concrete structures as indicated on drawings.
Forms for Slabs: Set edge forms, bulkheads and intermediate screed strips for slabs

to achieve required elevations and contours in finished surfaces. Provide and secure
units to support screed strips using strike-off templates or compacting-type screeds.
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3.2.05 Concrete Placement. Before placing concrete, inspect and complete
formwork installation, reinforcing steel, and items to be embedded or cast in. Notify
other trades to permit installation of their work.

Comply with ACI 304, “Guide for Measuring, Mixing, Transporting, and Placing
Concrete,” and as specified.

Deposit concrete continuously or in layers of such thickness that no new concrete
will be placed on concrete that has hardened sufficiently to cause seams or planes
of weakness. If a section cannot be placed continuously, provide construction joints
as specified. Deposit concrete to avoid segregation at its final location.

Placing concrete in forms: Deposit concrete in forms in horizontal layers no deeper
than 24 inches (60.96 cm) and in a manner to avoid inclined construction joints.
Where placement consists of several layers, place each layer while preceding layer
is still plastic to avoid cold joints.

Consolidate placed concrete by mechanical vibrating equipment supplemented by
hand-spading, rodding, or tamping. Use equipment and procedures for consolidation
of concrete complying with ACI 309.

Do not use vibrators to transport concrete inside forms. Insert and withdraw
vibrators vertically at uniformly spaced locations no farther than the visible
effectiveness of the machine. Place vibrators to rapidly penetrate placed layer and
at least 6 inches (15.24 cm) into preceding layer. Do not insert vibrators into lower
layers of concrete that have begun to set. At each insertion, limit duration of
vibration to time necessary to consolidate concrete and complete embedment of
reinforcement and other embedded items without causing mix to segregate.

Placing concrete slabs: Deposit and consolidate concrete slabs in a continuous
operation, within limits of construction joints, until completing placement of a panel
or section.

Consolidate concrete during placement operations so that concrete is thoroughly
worked around reinforcement, other embedded items and into corners.

Bring slab surfaces to correct level with a straightedge and strike off. Use bull floats
or derbies to smooth surface free of humps or hollows. Do not disturb slab surfaces
prior to beginning finishing operations.

Maintain reinforcing in proper position on chairs during concrete placement.
Cold-weather placement: Comply with provisions of ACI 306 and as follows: Protect

concrete work from physical damage or reduced strength that could be caused by
frost, freezing actions or low temperatures.
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When air temperature has fallen to or is expected to fall below 40 degrees F (4
degrees C), uniformly heat water and aggregates before mixing to obtain a concrete
mixture temperature of not less than 50 degrees F (10 degrees C) and not more
than 80 degrees F (27 degrees C) at point of placement.

Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

Do not use calcium chloride, salt or other materials containing antifreeze agents or
chemical accelerators unless otherwise accepted in mix designs.

Hot-weather placement: When hot weather conditions exist that would impair quality
and strength of concrete, place concrete complying with ACI 305 and as specified.

Cool ingredients before mixing to maintain concrete temperature at time of
placement to below 90 degrees F (32 degrees C). Mixing water may be chilled or
chopped ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is
D/B Contractor’s option.

Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient air temperature immediately before
embedding in concrete.

Fog spray forms, reinforcing steel and subgrade just before placing concrete. Keep
subgrade moisture uniform without puddles or dry areas.

Use water-reducing retarding admixture when required by high temperatures, low
humidity, or other adverse placing conditions, as acceptable to Engineer.

3.2.06 Concrete Finishes.

Rough-Formed Finish: Provide a rough formed finish on formed concrete surfaces
not exposed to view in the finished work by other construction. This is the concrete
surface having texture imparted by form-facing material used, with tie holes and
defective areas repaired and patched, and fins and other projections exceeding 74
inch (6.4 mm) in height rubbed down or chipped off.

Smooth-Formed Finish: Provide a smooth-formed finish on formed concrete
surfaces exposed to view or to be covered with a coating material applied directly to
concrete, or a covering material applied directly to concrete, such as waterproofing,
dampproofing, veneer plaster, painting, or another similar system. This is an as-cast
concrete surface obtained with selected form-facing material, arranged in an orderly
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and symmetrical manner with a minimum of seams. Repair and patch defective
areas with fins and other projections completely removed and smoothed.

Smooth-Rubbed Finish: Provide smooth-rubbed finish on scheduled concrete
surfaces that have received smooth-formed finish treatment not later than 1 day
after form removal.

Moisten concrete surfaces and rub with carborundum brick or another abrasive until
producing a uniform color and texture. Do not apply cement grout other than that
created by the rubbing process.

Related Unformed Surfaces: At tops of walls, horizontal offsets and similar
unformed surfaces adjacent to formed surfaces, strike-off smooth and finish with a
texture matching adjacent formed surfaces. Continue final surface treatment of
formed surfaces uniformly across adjacent unformed surfaces unless otherwise
indicated.

Scratch Finish: Apply scratch finish to monolithic slab surfaces to receive concrete
floor topping or mortar setting beds for tile, Portland cement terrazzo, and other
bonded applied cementitious finish flooring material and where indicated.

After placing slabs, finish surface to tolerances of F(F) 15 (floor flatness) and F(L)
13 (floor levelness) measured according to ASTM E1155. Slope surfaces uniformly
to drains where required. After leveling, roughen surface before final set with stiff
brushes, brooms or rakes.

Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and
other finishes as specified; slab surfaces to be covered with membrane or elastic
waterproofing, membrane or elastic roofing or sand-bed terrazzo; and where
indicated.

After screening, consolidating and leveling concrete slabs, do not work surface until
ready for floating. Begin floating, using float blades or float shoes only, when surface
water has disappeared, or when concrete has stiffened sufficiently to permit
operation of power-driven floats or both. Consolidate surface with power-driven
floats or by hand-floating if area is small or inaccessible to power units. Finish
surfaces to tolerances of F(F) 18 (floor flatness) and F(L) 15 (floor levelness)
measured according to ASTM E1155. Cut down high spots and fill low spots.
Uniformly slope surfaces to drains. Immediately after leveling, refloat surface to a
uniform, smooth, granular texture.

Trowel Finish: Apply a trowel finish to monolithic slab surfaces exposed to view and
slab surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile,
paint or another thin film-finish coating system.
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After floating, begin first trowel-finish operation using a power-driven trowel. Begin
final troweling when surface produces a ringing sound as trowel is moved over
surface. Consolidate concrete surface by final hand-troweling operation, free of
trowel marks, uniform in texture and appearance, and finish surfaces to tolerances
of F(F) 20 (floor flatness) and F(L) 17 (floor levelness) measured according to ASTM
E1155. Grind smooth any surface defects that would telegraph through applied floor
covering system.

Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with
thin-set mortar, apply a trowel finish as specified, then immediately follow by slightly
scarifying the surface with a fine broom.

Nonslip Broom Finish: Apply a nonslip broom finish to exterior concrete platforms,
steps and ramps and elsewhere as indicated.

Immediately after float finishing, slightly roughen concrete surface by brooming with
fiber bristle broom perpendicular to main traffic route. Coordinate required final finish
with Engineer before application.

3.2.07 Miscellaneous Concrete Items.

Filling In: Fill in holes and openings left in concrete structures for passage of work by
other trades, unless otherwise shown or directed, after work of other trades is in
place. Mix, place and cure concrete as specified to blend with in-place construction.
Provide other miscellaneous concrete filling shown or required to complete work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is
still green and by steel-troweling surfaces to a hard, dense finish with corners,
intersections and terminations slightly rounded.

Equipment bases and foundations: Provide machine and equipment bases and
foundations as shown on drawings. Set anchor bolts for machines and equipment to
template at correct elevations, complying with diagrams or templates of
manufacturer furnishing machines and equipment.

3.2.08 Concrete Curing and Protection. Protect freshly placed concrete from
premature drying and excessive cold or hot temperatures. In hot, dry and windy
weather, protect concrete from rapid moisture loss before and during finishing
operations with an evaporation-control material. Apply according to manufacturer's
instructions after screeding and bull floating, but before power floating and troweling.

3.2.09 Repairs. Patching defective areas: Repair and patch defective areas with
cement mortar immediately after removing forms, when acceptable to Engineer.
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Mix dry-pack mortar, consisting of one part Portland cement to 2-1/2 parts fine
aggregate passing a No. 16 mesh sieve, using only enough water as required for
handling and placing.

Cut out honeycombs, rock pockets, voids over 74 inch (6.4 mm) in any dimension,
and holes left by tie rods and bolts down to solid concrete but in no case to a depth
less than 1 inch (2.54 cm). Make edges of cuts perpendicular to the concrete
surface. Thoroughly clean, dampen with water and brush-coat the area to be
patched with bonding agent. Place patching mortar before bonding agent has dried.

For surfaces exposed to view, blend white Portland cement and standard Portland
cement so that when dry, patching mortar will match surrounding color. Provide test
areas at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike-off slightly higher than
surrounding surface.

Repairing Formed Surfaces: Remove and replace concrete having defective
surfaces if defects cannot be repaired to satisfaction of Engineer. Surface defects
include color and texture irregularities, cracks, spalls, air bubbles, honeycomb, rock
pockets, fins and other projections on the surface, and stains and other
discolorations that cannot be removed by cleaning. Flush out form tie holes and fill
with dry-pack mortar or precast cement cone plugs secured in place with bonding
agent.

Repair concealed formed surfaces, where possible, containing defects that affect
the concrete’s durability. If defects cannot be repaired, remove and replace the
concrete.

Repairing unformed surfaces: Test unformed surfaces, such as monolithic slabs, for
smoothness and verify surface tolerances specified for each surface and finish.
Correct low and high areas as specified. Test unformed surfaces sloped to drain for
trueness of slope and smoothness by using a template having the required slope.

Repair finished unformed surfaces containing defects that affect the concrete’s
durability. Surface defects include crazing and cracks in excess of 0.01 inch (0.3
mm) wide or that penetrate to the reinforcement or completely through non-
reinforced sections regardless of width, spalling, popouts, honeycombs, rock
pockets and other objectionable conditions.

Correct high areas in unformed surfaces by grinding after concrete has cured at
least 14 days.

Correct low areas in unformed surfaces during or immediately after completing
surface finishing operations by cutting out low areas and replacing with patching
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mortar. Finish repaired areas to blend into adjacent concrete. Proprietary
underlayment compounds may be used when acceptable to Engineer.

Repair defective areas, except random cracks and single holes not exceeding 1 inch
(2.54 cm) in diameter, by cutting out and replacing with fresh concrete. Remove
defective areas with clean, square cuts and expose reinforcing steel with at least %
inch (1.9 cm) clearance all around. Dampen concrete surfaces in contact with
patching concrete and apply bonding agent. Mix patching concrete of same
materials to provide concrete of same type or class as original concrete. Place,
compact and finish to blend with adjacent finished concrete. Cure in same manner
as adjacent concrete.

Structural repairs: Perform structural repairs with prior approval of Engineer for
method and procedure, using specified epoxy adhesive and mortar.

Other repairs: Repair methods not specified above may be used, subject to
acceptance of Engineer.

3.3. FIELD QUALITY CONTROL.

3.3.01 Field Testing. The Owner will employ a testing agency to perform tests and to
submit test result.

Sampling and testing for quality control during concrete placement may include the
following, as directed by Engineer.

Sampling of fresh concrete shall comply with ASTM C172, except modified for
slump to comply with ASTM C94.

Slump testing shall comply with ASTM C143 with one test for the first batch of
concrete at point of discharge for each day’s pour of each type of concrete for each
150 cubic yards (114.68 cm) and additional tests when concrete consistency seems
to have changed. Whenever strength-test cylinders are made perform slump testing
as well.

Measuring air content shall be ASTM C173 for the volumetric method for lightweight
or normal weight concrete and ASTM C231 for the pressure method for normal
weight concrete; one for each day’s pour of each type of air-entrained concrete as a
minimum. Perform air content test whoever strength-test cylinders are made.

Concrete temperature shall be checked following ASTM C1064; one test hourly
when air temperature is 40 degrees F (4 degrees C) and below, when 80 degrees F
(27 degrees C) and above, and one test for each set of compressive-strength
specimens.
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Compression test specimen shall follow ASTM C31 with one set of four standard
cylinders for each compressive-strength test, unless otherwise directed. Mold and
store cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

Compressive-strength tests shall follow ASTM C39 with one set for each day’s pour
exceeding 5 cubic yards (3.82 cm) plus additional sets for each 50 cubic yards
(38.23 cm) more than the first 25 cubic yards (19.11 cm) of each concrete class
placed in any one day; one specimen tested at 7 days, two specimens tested at 28
days, and one specimen retained in reserve for later testing if required.

When frequency of testing will provide fewer than five strength tests for a given
class of concrete, conduct testing from at least five randomly selected batches or
from each batch if fewer than five are used.

When strength of field-cured cylinders is less than 85 percent of companion
laboratory-cured cylinders, evaluate current operations and provide corrective
procedures for protecting and curing the in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength
and no individual strength test result falls below specified compressive strength by
more than 500 psi 35.15 kg/cm?).

Test results will be reported in writing to Engineer, ready-mix producer, and D/B
Contractor within 24 hours after tests. Reports of compressive strength tests shall
contain the Project identification name and number, date of concrete placement,
name of concrete testing service, concrete type and class, location of concrete
batch in structure, design compressive strength at 28 days, concrete mix proportions
and materials, compressive breaking strength, and type of break for both 7-day tests
and 28-day tests.

For nondestructive testing an impact hammer, sonoscope, or other nondestructive
device may be permitted but shall not be used as the sole basis for acceptance or
rejection.

The testing agency will make additional tests of in-place concrete when test results
indicate specified concrete strengths and other characteristics have not been
attained in the structure, as directed by Engineer. Testing agency may conduct tests
to determine adequacy of concrete by coed cylinders complying with ASTM C42, or
by other methods as directed.

End of Section
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SECTION 03600
GROUT
PART 1 - GENERAL

1.1 SCOPE. This section covers grouting of pump, motor, and equipment
baseplates or bedplates; column baseplates and miscellaneous baseplates; and
other uses of grout as indicated on the drawings. Unless otherwise specified, all
grouting shall be done with non-shrinking grout.

This section also covers epoxy grouting of anchor bolts, threaded rod anchors, and
reinforcing bars to be installed in hardened concrete. Anchor bolts, adhesive
anchors, and threaded rod anchors are covered in the anchor bolts and expansion
anchors section.

1.2 GENERAL.

1.2.01 Governing Standards

ASTM C882, “Bond Strength of Epoxy-Resin Systems Used with Concrete
by Slant Shear.”

ASTM D638, “Test Method for Tensile Properties of Plastics.”
ASTM D695, “Compressive Properties of Rigid Plastics.”

ASTM D790, “Flexural Properties of Unreinforced and Reinforced Plastics
and Electrical Insulating Materials.”

1.3 QUALITY ASSURANCE. Perform Work per ACI 301 and ACI 304R.

1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit product data describing the grout, including
recommended mixing and placing instructions.

1.4.02 Certifications. Provide copies of material certificates signed by material
producer and D/B Contractor, certifying that each material item complies with or
exceeds specified requirements.
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1.5 DELIVERY, STORAGE AND HANDLING. It should be stored under cover and
on pallets. In cold weather, store in a warm place for a least 24 hours; 70 degrees F
(21 degrees C) is preferred. In hot weather, store in a relatively cool shaded area.

PART 2 - PRODUCTS
2.1 MATERIALS.
2.1.01 Nonshrinking Grout. Use for grouting equipment base plates, column base

plates, pumps, compressors, miscellaneous structural equipment supports, skid
mounted equipment, vertical and horizontal vessels, exchangers, blowers, etc.

Non-shrink cement-based grout shall be Grade A (Prehardening Volume
Controlled), Grade B (Post Hardening Volume Controlled) or Grade C (Combination
Volume Controlled). Must meet all performance criteria of most current version of
ASTM C 1107 at a flowable, plastic, and stiff consistency. Compressive strengths at
flowable consistency must have at least 7000 psi (492.16 kg/cm?) at 28 days.
Premium Non-Shrink Grout Manufacturers include: Master Builder Technologies,
“‘Set Grout”, L&M Chemicals Inc., “Crystex”, U.S. Grout Corporation, “Five Star
Grout”, Saureisen Cements, “F-100”, Sonneborn, “14K”, or equal.

2.1.02 Precision Fluid Non-Shrink Grout with Extended Working Time. Use when
base plates are larger than 36 inches 991.44 cm), clearances are less than 1-1/2
inches (3.81 cm), temperatures are greater than 75 degrees F (23.89 degrees C),
extended working time is needed, pumping long distances, or anticipated shear
loads will be present.

Fluid non-shrink cement-based grout with extended working time shall be Grade B
(Post Hardening Volume Controlled) or Grade C (Combination Volume Controlled).
Grout shall conform to the most current version of ASTM C 1107 when tested at a
fluid consistency of 20-30 seconds per CRD 611/ASTM C 939 at temperature
extremes of 45 and 90 degrees F (7.2 and 32.2 degrees C) with an extended
working time of 30 minutes at 45 and 90 degrees F (7.2 and 32.2 degrees C). Grout
shall have strength of 7500 psi (527.31 kg/cm?) at 28 days when mixed at fluid
consistency. Fluid Grout with Extended Working Time Manufacturers include: U.S.
Grout Corporation, “Five Star 110", Master Builders Technologies, “Masterflow 928",
or equal.

2.1.03 Metallic Fluid Grout with Extended Working Time. Use when application
temperatures are between 55 and 75 degrees F (12.78 and 23.89 degrees C), base
plates are larger than 36 inches (91.44 cm) clearance between foundation and plate
is less than 1-1/2 inches (3.81 cm), under dynamic load applications, or where shear
loads will be anticipated.
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Fluid non-shrink metallic grout with extend working time shall be Grade B (Post
Hardening Volume Controlled). Grout shall conform to the most current version of
ASTM C 1107 wen tested at a fluid consistency of 20 30 seconds per CRD
611/ASTM C 939 at recommended temperatures. Grout shall have strength of 7500
psi (527.31 kg/cm?) at 28 days when mixed at fluid consistency. Fluid Metallic Grout
with Extended Work Time Manufacturers include Master Builder Technologies,
“‘Embeco 885 Grout”, or equal.

2.1.04 Epoxy Grout for Reinforcing Bars and Threaded Rod Anchors. Adhesive For
Floors and Horizontal Surfaces for low viscosity shall be moisture-insensitive;
Master Builders Compressive LVI or Sika "Sikadur 35, Hi-Mod LV". For medium
viscosity use moisture-insensitive; Master Builders "Concresive Liquid LPL" or Sika
"Sikadur 32, Hi-Mod" or equal..

Adhesive for vertical surfaces and overhead applications shall be Nonsag
consistency Moisture-insensitive; Master Builders "Concresive 1490" or Sika "
Sikadur 31, Hi-Mod Gel".

2.1.05 Epoxy Grout for Headed Anchor Bolts. Adhesive shall be moisture-
insensitive; Master Builders Masterflow 648 CP+.

Aggregate shall be as recommended by the epoxy grout manufacturer. Aggregate
must be completely dry.

2.1.06 Water. Shall be potable quality.

2.1.07 Reinforcing Bars. Shall be ASTM A615, Grade 60, deformed.

PART 3 - EXECUTION

3.1 PREPARATION.

3.1.01 Nonshrinking Grout. Shall be furnished factory premixed so that only water is
added at the jobsite. Grout shall be mixed in a mechanical mixer. (No more water
shall be used than is necessary to apply product.

Surface Preparation: Steel and concrete surfaces shall be free of dirt, oil, grease or
other contaminants.

All surfaces should be roughened to remove laitance and expose sound concrete.
When dynamic, shear or tensile forces are anticipated, concrete surfaces should be
chipped with a “chisel point” hammer to a roughness of (plus or minus) 3/8 inch (9.5
mm).
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Concrete surfaces should be rough and saturated (ponded) with clean water for 24
hours just prior to grouting.

Bolt holes must be grouted before the major portion of grout is placed. Shade the
foundation from summer sunlight 24 hours before and 24 hours after grouting. All
free-standing water must be removed from the foundation and bolt holes prior to
grouting.

Forms should be liquidtight and nonabsorbent. Seal forms with grout, putty or
caulking compound. Side and end forms should be a minimum 1 inch (2.5 cm)
horizontally away from the object being grouted to permit expulsion of air and any
remaining saturation water as the grout is placed. Provide sufficient bracing to
prevent the grout from leaking. Large non-supporting grout areas should be
eliminated wherever possible. Forms should extend a minimum of 1 inch (2.5 cm)
higher than the bottom of the equipment being grouted.

Temperatures for the foundation and plates, mixing water and grout should be 45°F
(7° C) minimum, 50 to 80° F (10 to 27 ° C) preferred, and 90° F (32° C) maximum.

Mixing shall be performed with potable water only. Place estimated water into a
mortar mixer, then slowly add the dry grout. Adjust the water to achieve the desired
flow. Recommended flow for Master Builders fluid grouts is 25 to 30 seconds using
the CRD-611 Flow Cone method.

Mix grout a minimum of 5 minutes after all material and water is in the mixer. Do not
mix more grout than that can be placed within the working time of the grout.
Transport by wheelbarrow, buckets or pump to the equipment to be grouted.
Minimize the transporting distance as much as possible. Do not retemper grout by
adding water and remixing after it stiffens.

3.1.02 Epoxy Grout. Epoxy grout shall consist of a two-component liquid epoxy
adhesive of viscosity appropriate to the location and application, and an inert
aggregate filler component, if recommended by the adhesive manufacturer.
Components shall be packaged separately at the factory and shall be mixed
immediately before use. Proportioning and mixing of the components shall be done
in accordance with the manufacturer's recommendations.

Epoxy grout should be placed only on properly cured foundations. The concrete
surface must be chipped to expose sound aggregate and to ensure that all laitance
and weak float is removed. The concrete base shall be clean, dry and free of oil,
wax and other contaminants.

If an anchor bolt sleeve is to be filled, be sure all water is removed. If the anchor bolt
sleeve is to be left ungrouted, seal the bolt hole with felt, foam rubber or other
means.
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Cover all shims, anchor bolts and leveling screws with putty or clay to keep the grout
from adhering. Use model clay, glazing putty or anything of a putty consistency
which will stick but not harden. Shade the foundation from summer sunlight for at
least 24 hours before and 48 hours after grouting.

Where indicated on the drawings, anchor bolts, threaded rod anchors, and
reinforcing bars shall be epoxy grouted in holes drilled into hardened concrete.
Diameters of holes shall be as follows:

For Reinforcing Bars and Diameter shall be 1/8 inch (3.2 mm) larger

Threaded Rod Anchors than the outside diameter of the bar or the
rod
For Headed Anchor Bolts Diameter shall be bolt diameter plus 2

inches (5.08 cm)

The embedment depth for epoxy grouted anchor bolts, threaded rod anchors, and
reinforcing bars shall be at least 15 bolt, rod, or bar diameters, unless otherwise
indicated on the drawings.

Holes shall be prepared for grouting as recommended by the grout manufacturer.

The bonding surfaces of the base or plate to be grouted should be sandblasted to
“‘white metal” and be free of coatings, wax, grease or scale.

Since the grout will come up at least 1/2 inch (1.27 cm) to 3/4 inch (1.9 cm) onto the
equipment, protect above this area with masking tape.

To permit easy clean up, wax or cover all surfaces where the grout may splash.

Forms should extend a minimum of 3/4 inch (1.9 cm) higher than the bottom of the
equipment being grouted. Large non-supporting grout areas should be eliminated
wherever possible. Protect the foundation and equipment from rain or moisture.
Areas not to be grouted must be sealed off.

Forms must be liquid tight. They may be sealed with putty or caulking. Seal wood
forms to vertical concrete surfaces by applying putty or caulk below top of concrete,
then press form into place.

Place forms within a maximum of 6 inches (15.24 cm) and a minimum of 1 inch
(2.54 cm) from the edge of each individual base, rail or sole plate being grouted.

Where a deep pour is necessary, 1/2 inch (1.27 cm) rebar on 12 (30.48) to 18
(45.72) inches (cm) centers shall be used to minimize stress cracking. The top tier
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should be located about 2 inches (5.08 cm) below the equipment base. A bottom tier
should be located about 2 inches (5.08 cm) above the foundation surface. Additional
tiers, if required, should be spaced equal distances in the grout pour with vertical
supports as required.

D/B Contractor shall use clean and dry mortar mixer (3 to 6 cubic foot (0.085 to
0.170 m®) size), wheelbarrow, and buckets or shovels for transporting the grout.
Have plenty of clean rags for wiping hands and tools. Ready a pail of solvent (T-430,
Xylol, Lacquer Thinner) for cleaning hands and tools. Use rubber gloves.

During mixing, do not add solvent, water or any other material to the grout. Do not
alter the liquid hardener proportions. Pour the hardener into a pail of grout liquid and
stir until well mixed (approximately three minutes). Pour the mixed liquid and
hardener into the mixer. Add the grout aggregate one bag at a time and mix until
completely wet.

3.2 INSTALLATION.

3.2.01 Nonshrinking Grout. Grout should always be placed from only one side of
the equipment to prevent entrapment of air or water beneath the equipment.

After placement, trim the surfaces with a trowel and cover the exposed grout with
clean wet rags and maintain this moisture for 5 to 6 hours.

The grout should offer stiff resistance to penetration with a pointed mason’s trowel
prior to removing the grout forms or cutting back excessive grout.

Cure all exposed grout with an approved membrane curing compound such as
Master Builders Masterkure-N-Seal HS immediately after the wet rags are removed
to further minimize the potential moisture loss within the grout.

Do not vibrate grout. Steel straps inserted under the plate may be used to aid in
movement of the grout.

Unless otherwise (3.81 cm) specified or indicated on the drawings, grout under
baseplates shall be 1-1/2 inches (3.81 cm) thick. Grout shall be placed in strict
accordance with the directions of the manufacturer so that all spaces and cavities
below the top of baseplates and bedplates are completely filled, without voids.
Forms shall be provided where structural components of baseplates or bedplates
will not confine the grout.

In all locations where the edge of the grout will be exposed to view, the grout shall
be finished smooth after it has reached its initial set. Except where shown to be
finished on a slope, the edges of grout shall be cut off flush at the baseplate,
bedplate, member, or piece of equipment.
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Nonshrinking grout shall be protected against rapid loss of moisture by covering with
wet cloths or polyethylene sheets. After edge finishing is completed, the grout shall
be wet cured for at least 7 days and then an acceptable membrane curing
compound shall be applied.

3.2.02 Epoxy Grout. When grouting closed areas, start at one end of the form and
fill the cavity completely as you advance toward the other end to prevent air
entrapment.

Low foundation and ambient temperatures decrease flowability. Strapping will assist
movement of grout in low clearance applications. Do not vibrate grout.

Check frequently for leaks. Leaks do not self-seal. If not stopped they will cause
voids.

Anchor bolts, threaded rod anchors, and reinforcing bars shall be clean, dry, and
free of grease and other foreign matter when installed. The bolts, rods, and bars
shall be set and positioned and the epoxy grout shall be placed and finished in
accordance with the recommendations of the grout manufacturer. Care shall be
taken to ensure that all spaces and cavities are filled with epoxy grout, without voids.

During assembly of all threaded stainless steel components, anti-seize thread
lubricant shall be liberally applied to the threaded portion not embedded in concrete.

End of Section
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SECTION 03700

CONCRETE RESTORATION

PART 1 - GENERAL

1.1 SCOPE. This includes the work of repairing cracks, spalling and other defects in
hardened Portland cement concrete. This includes but is not limited to by epoxy
injection process.

1.2 GENERAL. The D/B Contractor shall furnish all materials, tools equipment,
appliances, transportation, and labor required to restore cracked, spalled or damaged

concrete.

1.2.01 Governing Standards.

ASTM C882, “Bond Strength Of Epoxy Resin Systems Used with Concrete, by
Slant Shear.”

ASTM D638, “Test Method for Tensile Properties of Plastics.”
ASTM D695, “Compressive Properties of Rigid Plastics.”

ASTM D790. “Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials.”

ASTM D2842-01, “Standard Test Method for Water Absorption of Rigid
Cellular Plastics.

1.3 QUALITY ASSURANCE.

1.3.01 D/B_Contractor’'s Qualifications. Concrete restoration or repair shall be
performed by a certified applicator of the structural concrete bonding process with a
minimum 5-years experience in structural concrete bonding.

1.3.02 Applicator Qualifications. D/B Contractor's workmen engaged in the repair
process should have satisfactorily completed a program of instructions in the methods
of restoring concrete structures, wooden timbers and beams utilizing the epoxy injection
process specified. The curriculum shall include theory on the nature and causes of
cracking in concrete, methods for permanently repairing damaged concrete structures,
the technical aspects of correct material selection and use, and the operation,
maintenance and troubleshooting of equipment.
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1.4 SUBMITTALS.

1.4.01 Drawings and Data. The D/B Contractor shall submit product data for the repair
material to be used.

1.4.02 Certifications. The D/B Contractor shall submit certification for workmen who
will engage in the repair of the concrete structures.

1.4.03 Test Reports. The D/B Contractor shall submit test data for all field quality
control testing.

PART 2 - PRODUCTS
21 MATERIALS.

Material selected for concrete repair shall be appropriate for the application. Use of a
bonding agent should be as required by the product manufacturer’s specification.
Material selection must be approved by the Engineer.

The Hydraulic Cement shall have adequate strength to hold injection fittings firmly in
place and to resist injection pressures adequately to prevent leakage during injection.

2.1.01 Chemical Grout Materials for Injection. The D/B Contractor shall use a high-
solids, hydrophobic, expanding chemical grout to prevent water infiltration, as
manufactured by Sika or approved equal, for repair of water tanks, wet wells,
chambers, and other similar structures under hydraulic pressure.

2.1.02 Metallic Aggregate Epoxy Repair Mortar. The D/B Contractor shall use a metallic
aggregate epoxy repair mortar for repair of spalled areas and mortar. The epoxy repair
mortar shall be Emaco 588-Cl, as manufactured by Master Builders or approved equal.
The repair mortar shall achieve 7,600 psi (534.34 kg/sq cm) compressive strength at
28 days.

D/B Contractor shall follow manufacturer recommendation for replacement of repair
mortar. Repair mortar, where required shall be placed to a thickness slightly in excess
of the finished surface and shall be steel-trowel-finished, flush with the adjacent
surface. Repair mortar shall be Master Builder EMACO Series for structural report,
EMACO R Surface for Surface Blemishes, or equal.

2.1.03 Crack Filler Material. The D/B Contractor shall use Sika “Sikadur 35 Hi-Mod LV”
for gravity feed applications. Prepare are and install grout per manufacturer’s
recommendations.

2.2 Equipment. The equipment used to meter and mix the two injection adhesive
components and the mixed adhesive into the crack or aggregate shall be portable,

Great Lakes Water Authority GLWA-SCP-DB-112
03700 - 2 December 2016



DIVISION 03
CONCRETE RESTORATION

positive displacement type pumps with interlock to provide positive ratio control of exact
proportions of the two components at the nozzle. The pumps shall be electric or air
powered and shall provide in-line metering and mixing.

The injection equipment shall have automatic pressure control capable of discharging
the mixed adhesive at any pre-set pressure up to 160 psi (11.25kg/sq cm) and shall be
equipped with a manual pressure control override.

The equipment shall have the capability of maintaining the volume ratio for the injection
adhesive prescribed by the manufacturer of the adhesive within a tolerance of plus or
minus 5 percent by volume at any discharge pressure up to 160 psi (11.25 kg/sq cm).

The injection equipment shall be equipped with sensors on both the component A and
B reservoirs that will automatically stop the machine when only one component is being
pumped to the mixing head.

PART 3 - EXECUTION

3.1 PREPARATION.

Surfaces shall be prepared according to product manufacturer’s specifications.
Conflicts between manufacturer's preparation instructions and these specifications
should be resolved by the Engineer.

3.1.01 Spall and Crack Repair. Surfaces adjacent to cracks, chipped out sections and
other areas of application shall be cleaned of dirt, dust, grease, oil, efflorescence or
other foreign matter detrimental to bond of injection surface seal system. Acids and
corrosives shall not be permitted for cleaning.

Spalled concrete areas shall be chipped to sound concrete and any exposed rebar shall
be cleaned. Spalling shall be checked to a minimum of 2 feet (61.0 cm) width at each
crack.

Areas chipped to sound concrete shall be formed and the formed portion shall be
packed with hydraulic cement to a minimum of 3/4 inches (1.9 cm) thickness.

Surface seal material shall be applied to the face of the crack between the entry ports.
For cracks completely through the concrete, surface seal shall be applied to both faces.

The surface seal material shall have cured to 50 percent of design strength before
proceeding with the injection.

The D/B Contractor shall follow manufactures specifications regarding the need for a
backer rod.
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3.2 INSTALLATION.

3.2.01 Injection. Injection of material shall begin at a lower entry port or at the lowest
port of minimal flow and continue until there is an appearance of material at the next
entry port adjacent to the entry port being pumped.

When material travel is indicated by appearance at the next adjacent port, injection
shall be discontinued on the entry port being pumped, and injection shall be transported
to the next adjacent port where material has appeared. Each port shall be sealed
before pumping of the next port. Perform material injection continuously until cracks
are completely filled. If port-to-port travel of material is not indicated, the work shall
immediately be stopped and the Engineer must be notified.

Areas to be patched where spalling had been shall be injected in a manner that
completely fills all voids between aggregate and existing concrete.

3.2.02 Finishing-Crack Repair. When cracks and patched areas are completely filled,
material shall be cured for sufficient time to allow removal of surface seal without any
draining of run-back of material from cracks or patches.

Surface seal material and injection adhesive runs or spills shall be removed from
concrete surfaces.

The face of crack and patched areas shall be finished flush to the adjacent concrete
showing no indentations or protrusions caused by the placement of entry ports.

The procedure for filling field control testing core holes consists of using two-component
bonding agent applied to the surfaces of cored holes followed by application of grout
mix placed by hand trowel, thoroughly rodded and tamped in place, and finished to
match color, finish and texture of existing concrete to the satisfaction of the Engineer.
Materials and procedures for filling testing core holes shall be submitted to and
approved by the Engineer before proceeding with this work.

3.2.03 Finishing-Spalling Repair. D/B Contractor shall trowel smooth all spall-repaired
areas until initial cure, with material no longer movable.

D/B Contractor shall stone grind all protruding repaired surfaces.

3.2.04 Crack Filler Material. Pour neat Sikadur 35 Hi-Mod LV into cracks. Continue
placement until completely filled.

3.3 FIELD QUALITY CONTROL.

3.3.01 Core Testing. It is imperative that no reinforcing steel be cut during coring.
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3.3.02 Initial Cores. The D/B Contractor shall obtain three 4 inches (10.2 cm) diameter
initial core samples in the first one hundred lineal feet of crack repaired and one core
for each one hundred lineal feet (30.5 m) thereafter. The cores shall be for full crack
depth and taken from locations as selected by the Engineer. The D/B Contractor shall
provide at no additional expense to the Owner the following labor, materials, and
services required for core sampling and testing of additional cores as directed by the
Engineer.

Preparation, handling, storage and transportation of concrete core test specimens will
be as directed by the engineer. The D/B Contractor will provide suitable containers for
the storage, curing and transportation of test specimens as well as provide suitable
storage for test equipment and other items required for sampling and testing.

Initial cores will be tested to determine the degree of penetration and the bond strength.
Testing of initial core samples will be performed by the D/B Contractor at the D/B
Contractor’s expense. Additional cores also called verification cores may be required if
the initial cores fail. They will also be tested by the D/B Contractor at the D/B
Contractor’s expense.

3.3.03 Testing Methods Verification. Penetration will be tested by a visual examination.

Bond strength/compression test will be based upon a concrete failure prior to adhesive
failure.

Penetration will be considered adequate when a minimum of 90 percent of the crack
shall be full of crack sealing material.

Concrete failure shall occur before adhesive failure, or at stress of 6,500 psi (457 kg/sq
cm) with no failure of either concrete or adhesive.

3.3.04 Evaluation of Acceptance of Tests. If the initial cores pass tests as specified
above, sealant injection work at the area represented by the cores will be accepted.

If initial cores fail either by lack of penetration or bond strength, the work shall not
proceed further until the area represented by the cores are reinjected, and retested for
acceptance.

After re-work of areas represented by failed initial cores is complete, the D/B Contractor
shall obtain verifying cores, the number and location top is determined by the Engineer.
Verifying cores shall be tested in the same manner as initial cores.

3.2.05 Pressure Test. The mixing head of the injection equipment shall be
disconnected and the two-adhesive component delivery lines shall be attached to the
pressure check device. The pressure check devices shall consist of two independent
valved nozzles capable of controlling flow rate and pressure by opening or closing the
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valve. There shall be a pressure gauge capable of sensing the pressure build-up
behind each valve. The valves on the pressure check device shall be closed and the
equipment operated until the pressure gauge on each line reads 160 psi (11.25 kg/sq
cm). The pumps shall be stopped and the pressure gauge shall not drop below 150 psi
(10.55 kg/sq cm) within 3 minutes.

The pressure test shall be run for each injection unit at the beginning and after meal
break of every shift that the unit is used in the work of crack repair.

3.3.06 Ratio Test. The mixing head of the injection equipment shall be disconnected
and the two adhesive components shall be pumped simultaneously through the ratio
check device. The ratio check device shall consist of two independent, valved nozzles
capable of controlling back pressure by opening or closing the valve. There shall be a
pressure gauge capable of sensing the back pressure behind each valve. The
discharge pressure shall be adjusted to 160 psi (11.25 kg/cm?) for both adhesive
components. Both components shall be simultaneously discharged into separate
calibrated containers. The amounts discharged into the calibrated containers
simultaneously during the same time period shall be compared to determine that the
volume/discharged conforms to the manufacturers recommended ratio for applicable
material.

3.3.07 Test Reports. At all times during the course of the work the D/B Contractor shall
keep complete and accurate records of the pressure and ratio test specified above,
available to the Engineer.

In addition, the Engineer, may, at any time with or without prior notification to the D/B

D/B Contractor, request the D/B Contractor to conduct the tests specified above in the
presence of the Engineer.

End of Section
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SECTION 03800
CONCRETE REPAIR
PART 1 - GENERAL

1.1 SCOPE. This section shall be used for structural repairs for concrete. This
includes all labor, materials, equipment, and incidentals required to repair and
refinish or otherwise modify for reuse, parts of existing structures, piping, pipe
supports, equipment, and finishes after demolition and removal work is performed,
as indicated on the Drawings or as specified. This shall include, but not be limited
to, cutting, or enlarging and finishing new and existing openings, pipe, pipe
supports, steel work and the like as required to complete the work included in the
Contract.

1.2 GENERAL.

1.2.01 Governing Standards.

ASTM A82, “Steel Wire, Plain, for Concrete Reinforcement.”

ASTM A615/A615M, “Deformed and Plain Billet Steel Bars for Concrete
Reinforcement.”

ASTM A996/A996M, “Rail Steel and Axle — Steel Deformed Bars for
Concrete Reinforcement.”

ASTM C33, “Specifications for Concrete Aggregates.”
ASTM C150, “Portland Cement.”
ASTM C404, “Aggregates for Masonry Grouts.”

ASTM C882, “Bond Strength of Epoxy Resin Systems Used with Concrete
by Slant Shear.”

ASTM D638, “Test Method for Tensile Properties of Plastics.”
ASTM D695, “Compressive Properties of Rigid Plastics.”

ASTM D790, “Flexural Properties Of Unreinforced And Reinforced Plastics
And Electrical Insulating Materials.”
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AWS D1.4 (American Welding Society), “Structural Welding Code for
Reinforcing Steel.”

1.3 QUALITY ASSURANCE.

1.3.01  Manufacturer Qualifications. =~ Company specializing in manufacturing
products specified in this section with minimum five (5) years documented
experience.

1.3.02 Applicator Qualifications. A company specializing in concrete repair with
minimum five (5) years documented experience and approved by manufacturer.

1.4 SUBMITTALS. The D/B Contractor shall submit for approval, prior to any
installation in the work, complete data on the materials proposed to be used in the
work for doweling and grouting, including setting plans, and if requested, samples.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS. For concrete bonding adhesive use
Concresive Liquid LPL by Master Builders, or equal.

For non-shrink, natural aggregate grout, use Master Flow 928 by Master Builders, or
equal.

For non-shrink, metallic aggregate grout, use Embaco 885 by Master Builders, or
equal.

For structural repairs, use Embaco S Series from Master Builders or equal.
PART 3 - EXECUTION

3.1 INSTALLATION. All pipe, equipment, and supports shall be installed by skilled
mechanics and in accordance with the instructions of the manufacturer.

In setting steel supports and other items of equipment customarily grouted, the D/B
Contractor shall make an allowance of at least 1 inch (2.5 cm) for grout under the
equipment bases. Shims used to level and adjust the bases shall be steel. Shims
may be left embedded in the grout, in which case they shall be installed neatly and
to be as inconspicuous as possible in the completed work.

Where such procedure is impracticable, the method of placing grout shall be as
approved by Engineer. After the grout has hardened sufficiently, all forms, hoppers,
and excess grout shall be removed, and all exposed grout surfaces shall be patched
in an approved manner, and if necessary, given a burlap-rubbed finish.
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In grouting pipe sleeves in new or existing wall openings, special precautions shall
be taken to ensure a complete filling of space with a dense waterproof grout in
complete contact with the sleeve, its waterstop, and the existing concrete. The
existing wall reinforcing that was cut in making the opening shall be replaced and
supplemented as necessary and as detailed on the Drawings, to maintain the
structural integrity of the original wall. Approved vibrating equipment and methods
shall be employed to ensure a dense and complete watertight closure in the walls.
Prior to placing grout, the prepared surface of the opening and the exterior surface
of the pipe sleeve shall receive an application of epoxy bonding agent in accordance
with the manufacturer’'s recommendations.

Openings made in existing slabs or walls shall be cut to the required finished size.
The cut surface shall receive an application of Concresive Liquid LPL concrete
bonding adhesive by Master Builders or approved equal.

The D/B Contractor shall be responsible for providing adequate temporary supports
for all floor and roof slabs while making the required alterations and for leaving such
temporary supports in place until grout attains sufficient strength.

3.1.01 Modifying or Repairing Existing Concrete. Remove concrete to the depths
shown or required. Roughen contact surfaces by chipping, waterblasting,
sandblasting, scarifying, or other approved methods. Thoroughly clean the surface,
removing loose particles and dust.

Cut off projecting reinforcement when required to provide at least 1 inch (2.5 cm)
cover. Where shown, reinforcement shall be bent across cut face and covered with
new concrete.

Thoroughly wash the roughened concrete surface and keep the surfaces saturated for
at least 6 hours before placing new concrete. An epoxy bonding compound as
specified may be used in lieu of saturating surface for 6 hours.

Repair mortar, where required, shall be placed to a thickness slightly in excess of the
finished surface and shall be steel-trowel-finished, flush with the adjacent surface.

When the finish surface is not specified to be coated, the color of new concrete in the
exposed surfaces shall match the color of the existing adjoining concrete as closely as
possible.

3.1.02 Connections, New Concrete to Existing Concrete. Unless otherwise noted on
the Drawings, No. 5 dowels set 6 inches (15.2 cm) into the concrete, and projecting
24 inches on center shall be used.

Where it is necessary to expose existing reinforcement, the reinforcing rods shall be
cleaned by wire brushing and new reinforcement shall be hooked into existing
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reinforcement and lapped or welded as directed. Reinforcing rods shall have at least
3/4 inch (1.9 cm) clearance around each bar.

Preparation of concrete surfaces: Surfaces must be clean and sound. Surfaces may
be dry, damp, or wet, but free of standing water. Remove dust, laitance, grease,
curing compound, impregnations, waxes, foreign particles, and disintegrated
materials by mechanical abrasion methods such as sandblasting. Steel must be
sandblasted to the appropriate finish.

If the concrete surfaces are sound and it is only necessary to remove laitance,
grease, or dust, the D/B Contractor may, with the prior written approval of the
Engineer, forego sandblasting and wash the concrete with a degreasing and etching
chemical applied in accordance with the manufacturer's (ProSoCo, Inc., Kansas
City, KS, Sure-Klean Degreaser & Etch, or approved equal) written instructions and
as stipulated in the Specifications hereinafter.

Degreasing and etching chemicals shall not contain pigments. Color shall be Water
White. Flash point shall be above 150 degrees F (65.6 degrees C). Weight/gallon
shall be 9.0 pounds (1.08 kg/l). Composition and materials shall be a blend of
organic and inorganic acids with a special solvent system incorporating wetting
agents for emulsification.

To apply degreasing and etching compound, prewet concrete surfaces with clean
water. Brush concentrated cleaner onto concrete surface. Let stand 3 to 4 minutes
and reapply, brushing stained areas vigorously. Rinse off with fresh water applied at
a minimum pressure of 800 psi (56.25 kg/cm?3) and a minimum volume of 5 gallons
(18.93 1) per minute.

3.1.03 Openings in Concrete. Where openings are required for pipes, thimbles for
gates, gate stems, or other installations in existing concrete structures, the D/B
Contractor shall cut the existing concrete within the limits required, as shown on the
Drawings or as specified, expose the existing reinforcing steel, and perform the work
in such a manner as to prevent damage to the existing adjacent structures or
equipment.

Where concrete is cut to provide openings for gate stems, pipe sleeves shall be
accurately installed and grouted in place in an approved manner.

The exposed reinforcement shall be cleaned by wire brushing, then cut and bent to
permit the installation, and finally bent around the new pipe or thimble. Additional
reinforcement shall be provided as shown on the Contract Drawings for typical
reinforcing details of openings in walls and slabs, except as otherwise shown,
specified or required.
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After installation of pipelines and thimbles, etc., the existing concrete shall be
prepared as specified above, and the void between the outside of the pipe or
thimble and the existing concrete shall be filled with non-shrink grout.

3.1.04 Grouting Under Equipment Bases, Base Plates, and Structural Members.
Where grout is required under equipment bases, base plates, structural supports,
non-shrink grout shall consist of factory premixed non-metallic, non-catalyzed grout
such as Master Flow 928 by Master Builders or equal. For additional information,
refer to Master Specification Section 3600, Grout.

End of Section
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SECTION 05120

STRUCTURAL STEEL

PART 1 - GENERAL

1.1 SCOPE. This section includes fabrication and erection of structural steel.
Structural steel is that work defined in American Institute of Steel Construction
(AISC) “Code of Standard Practice” and as otherwise shown on drawings.

Steel joists, metal decks, grating and handrails are specified elsewhere.

1.2 GENERAL.

1.2.01 Governing Standards. Comply with the requirements and recommendations
set forth in the current publications and addenda thereto of the following standards:

AISC (American Institute of Steel Construction) — Specification for Structural
Steel Buildings, Allowable Stress Design (ASD).

AISC - Code of Standard Practice for Structural Steel Buildings and Bridges.
AISC - Seismic Provisions for Structural Steel Buildings.

ASTM (American Society of Testing Materials) A6/A6M — Specification for
General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and
Sheet Piling.

ASTM A27/A27M - Specification for Steel Castings, Carbon, for General
Application.

ASTM A36/A36M — Specification for Carbon Structural Steel.
ASTM A48 — Specification for Gray Iron Castings.

ASTM A53/A53M - Specification for Pipe, Steel, Black and Hot-Dipped, Zinc
Coated, Welded and Seamless.

ASTM A108 - Specification for Steel Bars, Carbon Cold-Finished, Standard
Quality.

ASTM A123/A123M - Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.
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