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a.	Description.  This work consists of furnishing and installing railings, handrail, ladders, stairs, bar grating access covers, pump access covers, fabricated roof hatches, hatch stops, hollow metal doors and frames, access covers (including butyl rubber gaskets where shown on the plans), and other miscellaneous metal work, as shown on the plans.  Complete this work in accordance with the plans and this special provision.
b.	Materials.  Furnish materials in accordance with the following sections of the Standard Specifications for Construction.
Structural Steel	906
Fencing Materials	907
Anchor Bolts, Nuts and Washers	908
Miscellaneous Metal Products	908
Drainage Products	909
Structure Expansion Anchors and Bolts	914
Non-shrinking Mortar and Grout, Type H-1 (Non-metallic)	1005
Design and shop fabricate railing systems, handrails, stair rail systems, ladders, and stairways to meet the minimum requirements of MIOSHA Standard Part 2:  Walking-Working Surfaces.
1.	Fabricate railings as a 2-rail system with Schedule 40 steel pipe of all welded construction.  Grind welds smooth.  After fabrication, galvanize in accordance with ASTM A123/A123M.
2.	Fabricate handrails from Schedule 40 steel pipe of all welded construction.  Grind welds smooth.  After fabrication, galvanize in accordance with ASTM A123/A123M.
3.	Fixed Ladders and Stairways.  Fabricate stair treads from galvanized welded steel grating with serrated surface and abrasive safety nosing.  After fabrication, galvanize in accordance with ASTM A123/A123M.
4.	Furnish 3-inch diameter cast iron floor drain with flange, integral reversible clamping collar, with a heavy duty, 6-inch strainer.
5.	Ensure drainage piping is Schedule 80 PVC pipe in accordance with ASTM D1785 or ASTM D2665.
6.	Ensure bar grating access covers are heavy duty welded grating fabricated from AASHTO M270M/M270, Grade A36 steel of all welded construction.  Selected covers must meet a minimum live load of 300 psf with maximum 1/4 inch deflection or the load and deflection criteria shown on the plans.  After fabrication, galvanize in accordance with ASTM A123/A123M.
7.	Fabricate pump access covers from AASHTO M270, Grade A36 steel of all welded construction.  After fabrication, galvanize in accordance with ASTM A123/A123M.  Attach 1/2-inch thick by 6-inch wide continuous butyl rubber gasket to underside of access cover as shown on plans.
[bookmark: _Hlk80265406]8.	Fabricate personnel roof access covers from Aluminum Alloy 6061-T6 in accordance with ASTM B308/B308M.  Fabricate steel frames from AASHTO M270, Grade A36 steel with neatly mitered welded corners.  Fabricate frame and cover for opening sizes shown on the plans.  After fabrication, galvanize steel frame in accordance with ASTM A123/A123M.
Ensure all aluminum surfaces in contact with concrete or other dissimilar metals have bituminous coating or approved equal.
[bookmark: _Hlk78355966]Furnish a steel padlock with a set of two matching keys for locking cover to frame or structure.  Submit padlock size, manufacturer and model to the Engineer for approval.
[bookmark: _Hlk78378635]9.	Fabricate discharge chamber access cover and interior access covers from AASHTO M270, Grade A36 steel of all welded construction.  After fabrication, galvanize in accordance with ASTM A123/A123M.  Fabricate covers for opening sizes shown on the plans.
Furnish a steel padlock with a set of two matching keys for locking exterior covers to structure.  Submit padlock size, manufacturer and model to the Engineer for approval.
10.	Design bulkhead doors and frames for 3 inches of water column positive pressure differential on the drywell side.  Ensure bulkhead doors are mechanically operated with closed cell silicone sponge compression type gasket seals.  Construct doors of shop primed, low carbon, AASHTO M270, Grade A36 steel.  Furnish a handwheel or lever on both sides of the door to allow operation from either side.  Door hardware must include bronze oil impregnated thrust bearings.  Hinges must include stainless steel hinge pins and stainless steel mounting bolts.  Ensure bulkhead doors are factory leak tested in accordance with ASTM E283/E283M.
11.	Ensure hollow metal doors and frames are extra heavy duty in accordance with Steel Door Institute (SDI) A250.8, Level 3 and ANSI/SDI 250.4, Level A.  Furnish doors and frames at locations and of sizes shown on the plans.  Field verify existing openings.
A.	Type.  Solid.
B.	Thickness.  Must be 1¾ inches.
C.	Face.  Must be metallic-coated steel sheet in accordance with ASTM A635/A635M, Commercial Steel (CS), Type B with minimum thickness of 0.053 inch and SDI A40 coating.
D.	Edge Construction.  Must be Model 2, Seamless.
[bookmark: _Hlk78357155]E.	Top Edge Closures.  Close top edges of doors with flush closures of same material as face sheets.  Seal joints against water penetration.
F.	Bottom Edges.  Close bottom edges of doors with end closures or channels of the same material as the face sheets.
G.	Core.  Must be polystyrene.
H.	Frames.  Must be metallic-coated steel sheet in accordance with ASTM A635/A635M, Commercial Steel (CS), Type B with minimum thickness of 0.053 inch and SDI A40 coating.  Full profile welded construction and punched for post-installed concrete anchors.
I.	Frame Anchors.
(1)	Jamb Anchors.  Post installed expansion type for in-place concrete.  Furnish minimum 3/8 inch diameter bolts with expansion shields or inserts.  Locate anchors not more than 6 inches from top and bottom of frame.  Space anchors not more than 24 inches on center.
(2)	Floor Anchors.  Provide for each jamb that extends to the floor.
(3)	Select anchors from the Qualified Products List (712.03K).
J.	Hardware Preparation.  Factory prepare hollow-metal doors and frames to receive templated mortised hardware; include cutouts, reinforcing, mortising, drilling, and tapping in accordance with ANSI/SDI A250.6.
Reinforce doors and frames to receive non-templated, mortised, and surface-mounted door hardware.
Comply with ANSI/BHMA A156.115 for preparing hollow-metal doors and frames for hardware.
K.	Shop Finish.  Clean, pretreat, and apply manufacturer’s standard primer.  Ensure shop primer is fast-curing, lead-free and chromate-free primer in accordance with ANSI/SDI A250.10.  Ensure shop primer is compatible with substrate and field-applied coatings despite prolonged exposure.
L.	Field Finish.  Paint doors and frames in accordance with the Special Provision for Pump Station Special Coatings.
M.	Door Hardware.  Provide item, size, finish or color indicated, and products equivalent in function and comparable in quality to named products.
(1)	Hinges.  ANSI A2111 5-knuckle full mortise hinges of polished brass or plated bronze.  Equip hinges with permanently lubricated non-detachable heavy weight ball bearings and stainless steel non-removable pins.
(2)	Mechanical Lockset.  ANSI F75 extra heavy duty cylindrical lever type lockset.  Lockset must have separate anti-rotation through bolts and must have no exposed mounting screws.  Ensure levers are solid cast and must operate independently with separate inside and outside return springs.  Ensure outside lever handles are a minimum of 4⅝ inches in length.  Lockset must accommodate 6 or 7-pin conventional cylinders and all levels of master keying.  Ensure throw latch is 1/2-inch stainless steel.  Ensure lever trim is die cast zinc.  Ensure rose trim is wrought brass or bronze.  Ensure lockset finish is Builders Hardware Manufacturers Association (ANSI/BHMA) 625 (US26) bright chromium plated.
(3)	Stainless Steel Surface Mounted Slide Bolt.  Provided by the Department and installed by the Contractor using tamper-proof stainless steel hardware.
(4)	Operating Trim.  ANSI/BHMA A156.6, stainless steel.
(5)	Surface Closer.  ANSI/BHMA A156.4, Grade 1 certified and Public Rights-of-Way Accessibility Guidelines compliant door closure with rack-and-pinion design and aluminum alloy housing.  Ensure closer is complete with sweep control valve, latch speed control valve, adjustable back check cushion valve, adjustable back check position valve, spring force indicator, tri-packed packaging, and molded plastic cover.
(6)	Overhead Stop and Closer.  Ensure overhead door stop/holder is heavy-duty channel/slide-arm design with an offset jam bracket.  Overhead stop and holder must have a hold-open option for holding the door open at a predetermined position.
(7)	Door Gasketing.  ANSI/BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested in accordance with ASTM E283/E283M; with resilient or flexible seal strips that are easily replaceable and readily available from stocks maintained by manufacturer.
(8)	Threshold.  ANSI/BHMA 719; 5-inches wide and fabricated from 1/8 inch aluminum with a mill finish.
(9)	Metal Protective Trim Units.  ANSI/BHMA A 156.6; fabricated from 0.05 inch thick stainless steel; with manufacturer’s standard machine or self-tapping screw fasteners.
(10)	Door Sweep.  Ensure door sweep is constructed of aluminum with dark bronze finish.  Ensure door sweep is surface mounted, nylon brush type.
(11)	Keying System.  Factory registered, in accordance with guidelines in BHMA A156.28, Appendix A.  Key to the Department’s existing keying system.
(12)	Keys.  Nickel silver with permanent stamping notated “DO NOT DUPLICATE”, keyed to the Department’s statewide standard.  Deliver 5 master keys to the Engineer by registered mail or overnight package service.
(13)	Finishes.  Provide finishes complying with ANSI/BHMA A156.18, as shown on the plans.
c.	Construction.  Complete this work in accordance with the approved shop drawings, plans, standard specifications and this special provision.
1.	Railings, Handrails, Fixed Ladders and Stairways.  Surface mount on existing concrete as shown on the plans.  Install anchor plates and expansion anchors and fill any voids between base plates and existing concrete with non-shrink, non-metallic grout.  Establish anchor locations using the actual handrail, ladder or stairway section as a template.  Install level and plumb and to the lines shown on the plans.
2.	Floor Drain and Drainage Piping.  Install as shown on the plans and in accordance with the Michigan Plumbing Code.
3.	Bar Grating Access Covers, Pump Access Covers, Fabricated Roof Hatches, Discharge Chamber Access Covers and Interior Access Covers.  Install covers over proposed or existing openings and secure to concrete as shown on the plans.  Install covers and hatches level and square.  Furnish and install fasteners as shown on the plans and in accordance with fastener manufacturer’s installation instructions.
4.	Bulkhead Doors and Frames.  Prepare existing opening as shown on plans.  Install cast-in-place concrete jamb and angle frame.  Install bulkhead door in accordance with manufacturer’s instructions and approved shop drawings.  After installation, perform field operational and field check test in accordance with manufacturer’s instructions to verify seal.  Finish paint using epoxy paint after installation.
5.	Hollow Metal Doors and Frames.  Set frames securely in position; plumbed, aligned, and braced securely until permanent anchors are set.  Fit hollow metal doors accurately in frames and shim as necessary.  Secure frames in place with post installed expansion anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.  Check and readjust operating hardware items.  Remove and replace defective work, including hollow metal work that is warped, bowed or otherwise unacceptable.  Remove grout and other bonding material from hollow metal work immediately after installation.
Where hardware components are scheduled for application to existing construction or where modifications to existing door hardware are required, field verify existing conditions and coordinate installation of door hardware to suit opening conditions and to provide proper door operation.  Obtain each type of door hardware from a single manufacturer.  Mount door hardware units at a height to comply with the governing regulations in accordance with ANSI/SDI A250.8.  Install door hardware items in accordance with the manufacturer’s written instructions.  Install construction cores to secure the building during construction and replace construction cores with permanent cores as approved by the Engineer.  Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.  Provide maintenance data on operating hardware, lubrication requirements and inspection procedures related to preventive maintenance.
6.	Submittals.  Ensure all submittals are in electronic PDF.  Allow a minimum of 15 work days for review and approval.  When directed by the Engineer or required by the specifications, submit shop drawings and product data.  Do not use these materials in the work until the Engineer has determined the products suitability and compliance with the specifications.  Submit the following information for approval by the Engineer:
A.	Catalog Cuts and/or Product Data Sheets.  Ensure catalog cuts are provided for standard manufactured items such as grating, fasteners and anchors, hardware and locking mechanisms, grout material, etc.  Each sheet must identify the exact item for which it is intended.  All pertinent information such as physical dimensions and approved listings such as Nationally Recognized Testing Laboratory (NRTL) label or other testing facilities must be shown.
B.	Pump station shop drawings showing layout, fabrication dimension, welded and bolted connection details, anchoring details and erection information.  Include pull out and shear strength information for recommended anchor bolts.  Ensure manufacturer’s product literature and installation instructions are provided.
The approval of shop drawings does not relieve the Contractor from the responsibility to correct errors or omissions or to provide adequate field measurements as may be required.  It is the Contractor’s responsibility to call attention to all deviations from the plans, specifications and details.  If deviations have not been clearly identified, they will not be considered as part of the shop drawing approval.
d.	Measurement and Payment.  The completed work, as described, will be measured as a lump sum and paid for at the contract price using the following pay item:
Pay Item	Pay Unit
Pump Station Metal Work, Misc (Structure Identification)	Lump Sum
Pump Station Metal Work, Misc (Structure Identification) includes all miscellaneous metal work including furnishing and installing anchors associated with the pump station as shown on the plans and described in this special provision.
