SECTION ________ - FLUTED COLUMN ELEVATED WATER STORAGE TANK
1.01 GENERAL REQUIREMENTS


A. Scope
The Contractor shall be responsible for all labor, materials and equipment necessary for the design, fabrication, construction, painting, disinfection and testing of an elevated, welded carbon steel water storage tank supported by a steel support pedestal, commonly referred to as a “Fluted Column” Tank.  Design and construction of the Elevated Tank shall conform to all requirements of AWWA D100 Standard for Welded Carbon Steel Tanks for Water Storage, except as modified by the requirements of these contract documents.


B. Qualification of Manufacturer
1) The design and construction of the “Fluted Column” elevated water storage tank shall only be undertaken by a Contractor with a minimum of five years experience with elevated tank construction.  The Contractor must be able to demonstrate experience through the design and construction of at least five “Fluted Column” elevated water tanks.  The Contractor shall not subcontract the design, manufacture or erection of the steel tank and/or fluted column support structure.
2) As providing a safe work environment is critical for this project, other contractors, and the community, to be approved to bid on this project, given the complexity, and risk associated with the work, all tank contractors are required to have an Experience Modification Rate (EMR) below 0.75 and a Total Recordable Incident Rate (TRIR) below 2.5 for the last three (3) years. Bidders are required to verify the above requirement by providing with their proposal a statement from their insurance carrier confirming the EMR requirement, and their last three (3) years of OSHA 300 Logs to confirm the TRIR requirement.


C. Submittals
No bid will be considered unless the following information is provided with the proposal:


1) A list of five “Fluted Column” elevated tanks constructed within the last five years, including the name of the Owner, tank capacity and the Consulting Engineer. 
2) A preliminary drawing of the tank showing major dimensions and plate thickness upon which the bid is based, the high and low water levels and the dimensions of the supporting pedestal.
3) A foundation design drawing showing preliminary dimensions and approximate quantities of concrete and reinforcing steel.


D. Standard Specifications
All work on the water storage tank shall fully conform to the requirements of the published editions of the following Standard Specifications as identified in the AWWA D100-21 standard:


1) AWWA (American Water Works Association) D100-21 Standard for Welded Carbon Steel Tanks for Water Storage.
2) AWWA D102 - Standard for Painting Steel Water Storage Tanks.
3) AWWA C652 - Standard for Disinfection of Water Storage Facilities. 
4) ASCE 7 - Minimum Design Loads for Buildings and Other Structures
5) AWS (American Welding Society) D1.1.
6) NSF (National Sanitation Foundation) 61 - Materials in contact with Potable Water.
7) Steel Structures Painting Council Manual - Volume 1 - Good Painting Practice,
8) Steel Structures Painting Council Manual - Volume 2 - Systems and Specifications.
9) ACI 318 - Building Code Requirements for Reinforced Concrete.
10) ACI 301 –Specifications for Structural Concrete


E. Tank Details
The elevated tank shall be all-welded construction of the most economical design.  All members of structural steel or of reinforced concrete shall be designed to safely withstand the maximum stresses to which they may be subjected during erection and operation.               

1) The minimum operating capacity of the storage tank will be ______ US gallons.
2) The capacity of the tank, low to high water level, shall be contained within a maximum operating range of  _____ feet.
3) The height of the tank, top of foundation to High Water Level, shall be _____ feet.
4) Top of foundation elevation shall be ______.
5) The existing ground elevation is _______.
6) The finished ground elevation shall be _______.


F. Permits, Easements, Electrical Lines and Utilities
Permits, licenses, airspace authority approval and easements required for the construction of the tank and associated work shall be provided by the Owner.
The site plan or specifications shall clearly indicate the approximate location of all overhead or underground electrical lines and other utilities and piping.  The Owner is responsible for relocating or de-energizing any electrical or utility lines that may interfere with the safe construction of the foundation or structure(s).  In general, no overhead lines, or supports, shall pass or be located within 50 feet of any part of the structure or the footprint of the tank.  A minimum vertical clearance of 15 feet shall be provided along any access routes.  


G. Working Drawings
After contract award and prior to construction, the Contractor shall provide engineering  drawings and design calculations for the elevated steel tank and the foundation.  Drawings shall show the size and location of all structural components and the foundations along with reinforcement details, the required strength and grade of all materials and the size and arrangement of principle piping and equipment.  The drawings and calculations shall bear the certification of a professional engineer licensed in the State of ____________. The design coefficients and resultant loads for snow, wind and seismic forces, and the methods of analysis shall be documented.
2.01 DESIGN
A. General 
The structural design of the elevated storage tank shall conform to the following design standards except as modified or clarified as follows:


1) Foundations – AWWA D100 and ACI 318 – Building Code Requirements for Reinforced Concrete.

2) Steel Tank - AWWA D100

3) Steel Tank Painting – AWWA D102.


B. Environmental Loads – AWWA D100 and ASCE 7
1) Wind Load – Wind pressure shall be determined in accordance with AWWA D100, Section 3.1.6.  Basic wind speed used in the Wind Pressure formula shall be determined using the mapped site location and Section 3.1.6.1 of AWWA D100.    

Basic Wind Speed (BWS) =________ MPH

2) Seismic Load – Seismic loads shall be determined in accordance with AWWA D100, Section 3.1.7. 

a) Region Dependent Transition Period (TL) =________ 

b) Site Class ________ 

c) MCE Spectral Response Acceleration at 0.2sec (SS) and 1sec (S1) 

SS =________
S1 =________ 

Longitude =________ (at tank center)

Latitude =________ (at tank center)

d) Importance Factor (IE) =________ (Table 21)

3) Snow Load – Snow load shall be determined in accordance with AWWA D100, Section 3.1.4. 
A. Foundation 
A Geotechnical investigation has been carried out at the site and a copy of the report is included with the Contract Documents.  Recommendations for the foundation and allowable bearing capacities are defined in this report.  The Owner shall retain the services of the Geotechnical consultant to verify the adequacy of the bearing stratum after the Contractor has carried out the excavation and before any concrete or reinforcement is placed.  The concrete foundation shall be designed and constructed by the Contractor based upon the recommendations in the geotechnical report.  The report must provide the allowable soil bearing pressure with appropriate factors of safety, the active and passive earth pressure coefficients, the angle of soil internal friction, its cohesion, unit weight and recommendations for bearing depth and backfill requirements.  


B. Steel Tank


1) General  
The materials, design, fabrication, erection, welding, testing and inspection of the steel tank shall be in accordance with the applicable sections of AWWA D100 except as modified in this document.  


2) Minimum Plate Thickness
The minimum thickness for any part of the structure shall be 3/16-inch for parts not in contact with water and 1/4-inch for parts in contact with water.


3) Cones
The design shall be based on the use of one of the two methods described in AWWA D100, Sec. 3.4.3.  Inspections and reports shall be provided to the extent required by AWWA D100.
4) Tank Roof
All interior roof plate lap joints shall be sealed by continuous welding or caulking.  If roof is supported by rafters, any unwelded portions of the rafter to roof plate joint shall be caulked.


3.01
CONSTRUCTION


A. Concrete Foundation
The foundation shall be designed and constructed to safely and permanently support the structure.  The basis of the foundation construction shall be consistent with the soils investigation data included herein at the end of these specifications.  Appropriate changes to construction schedule and price will be negotiated if, during excavation, soil conditions are encountered which differ from those described in geotechnical report.  The concrete foundation shall be constructed in accordance with ACI 301.  Minimum concrete compressive strength shall be as specified in Section ______, “Cast-In-Place Concrete”.


B. Steel Tank Construction


1) General 
The erection of the steel tank shall comply with the requirements of Section 10 of AWWA D100 except as modified by these documents.


2) Welding   
All shop and field welding shall conform to AWS and AWWA D100, Section 10.  The contractor shall ensure welders or welding operators are qualified in accordance with ASME Section IX or ANSI/AWS B2.1.


3) Fabrication  
All fabrication and shop assembly shall conform to the requirements of AWWA D100, Section 9, Shop Fabrication.


4) Erection  
Plates subjected to stress by the weight or pressure of the contained liquid shall be assembled and welded in such a manner that the proper curvature of the plates in both directions is maintained.  Plates shall be assembled and welded together by a procedure that will result in a minimum of distortion from weld shrinkage.


5) Inspection and Testing 
Inspection of shop and field welds shall be in accordance with AWWA D100, Section 11, Inspection and Testing.  All inspection shall be performed prior to interior and exterior painting.  Radiographic inspection shall be performed by an independent testing agency with all costs included in the Contractors bid and paid by the Contractor.

6) Painting and Disinfection 

Surface preparation and coating of all steel surfaces shall be in accordance with Section ______ “Coating System for Steel Water Storage Tanks”.  
C. ACCESSORIES


1) General 
The following accessories shall be provided in accordance with these specifications.  All items shall be in full conformity with the current applicable OSHA safety regulations and the operating requirements of the structure.


2) Ladders 
Ladder side rails shall be a minimum of 3/8-inch by 2-inches with a 16-inch clear spacing.  Rungs shall not be less than 3/4 inch, round or square, spaced at 12-inch centers.  The surface of the rungs shall be knurled, dimpled or otherwise treated to minimize slipping.  At platforms or landings, the ladder shall extend a minimum of 4-feet above the platform.  Ladders shall be secured to adjacent structures by brackets located at intervals not exceeding 10-feet.  Brackets shall be of sufficient length to provide a minimum distance of 7-inches from the center of the rung to the nearest permanent object behind the ladder.  Access ladders shall be provided at the following locations:

a) Grade to walkway.
b) Walkway to tank floor manhole.
c) Walkway to steel tank roof mounted on access tube interior.
d) Exterior of access tube to provide access from the roof manhole to the tank floor.
[Note:  Consider eliminating this ladder in northern climates where freezing may occur.]
e) Walkway to top girder level.

3) Fall Protection  
Ladders shall be equipped with a fall arrest system meeting OSHA regulations.  The system shall be supplied complete with safety harnesses, locking mechanisms, lanyards and accessories for two persons.


4) Upper Platform 
A minimum 3-foot wide upper platform shall be located at the top of the support column to provide access from the column ladder to the roof access ladder located on the interior of the access tube.  Platforms shall be provided with guardrails, midrails and toe plates which meet or exceed the requirements of OSHA.


5) Roof Guardrail
A roof guardrail shall be provided surrounding the roof manholes, vents and other roof equipment.  Guardrail shall comply with OSHA requirements. 


6) Condensate Ceiling (optional)
A fabric condensate ceiling shall be provided inside the fluted column.  The condensate ceiling shall be equipped with a PVC drain pipe to the overflow.  The condensate ceiling location and elevation shall be as shown on the project drawings.  


7) Openings 


a) Roof Hatches 


1. Provide two access hatches on the roof of the tank.  One hatch shall be 30-inch diameter and allow access from the roof to the interior of the tank.  The hatch will be hinged and equipped with a hasp for locking. The hatch cover shall have a 2-inch downward edge.  The second hatch will be 24-inches diameter and flanged with a removable cover so constructed that an exhaust fan may be connected for ventilation during painting operations.  The openings shall have a minimum 4-inch curb.  

2. Provide one 30-inch hinged access hatch on the access tube roof.  The hatch cover shall have a 2-inch downward edge.


b) Tank Vent  
The tank vent should be centrally located on the tank roof above the maximum weir crest elevation.  The tank vent shall have an intake and relief capacity sufficiently large that excessive pressure or vacuum will not be developed during maximum flow rate.  The vent shall be designed, constructed and screened so as to prevent the ingress of wind driven debris, insects, birds and animals.  The vent should be designed to operate when frosted over or otherwise clogged.  The screens or relief material shall not be damaged by the occurrence and shall return automatically to operating position after the pressure or vacuum is relieved.


c) Tank Floor Manhole 
A minimum 18-inch x 24-inch elliptical access manhole shall be provided in the tank floor which is accessible from a ladder that extends from the walkway to the opening.  The hatch shall open inward to the tank container.


d) Support Column Hatch 
A 30-inch diameter manhole shall be located at the top of the support wall for access to the exterior utility rail located near the tank/column interface.  This opening shall be accessible from the top girder level inside the fluted column. 


e) Support Column Vents
A minimum of eight (8) vents 10-inches in diameter shall be provided in the fluted column.  Half of the vents shall be installed near the top of the tower and the other half near the base.  If the tank is equipped with a condensate ceiling, the lower vents must be located above the ceiling.


8) Access Tube 
A minimum 42-inch diameter access tube shall be provided from the upper platform to the tank roof.  [Note:  Owner’s Engineer may consider a larger access tube if cabling for antennas is planned for the tank roof.]


9) Rigging 
Interior and exterior rigging devices shall be provided for painting.  A continuous bar or tee rail near the top of the exterior support structure shall be provided.  The rail may be attached to the support column or steel tank.  A utility rail attached to the roof, pipe couplings with plugs in the roof or other attachments that provide complete access for tank interior painting shall be furnished.


10) Piping 


a) General
Exterior of pipes exposed to stored water shall be coated with tank interior wet system.  Exterior of pipes in the column shall be coated with tank interior dry system.


b) Inlet/Outlet Piping 
Provide a _____ inch diameter standard weight steel inlet/outlet pipe that extends vertically from the base of the column to the underside of tank floor.  An expansion joint shall be provided in the vertical section of pipe.  The expansion joint should be constructed to accommodate any differential movement caused by settlement or thermal expansion and contraction.  Inlet/Outlet pipe shall not extend above the LWL.


c) Overflow 
The overflow pipe shall be designed to carry the maximum design flow rate  of _______ GPM.  The steel overflow pipe will be ____ inch in diameter and shall have a minimum wall thickness of 1/4-inch.  A suitable weir shall be provided with the crest at High Water Level.  The overflow pipe shall extend down from the weir box through the tank and column.  [Note:  Consider routing the overflow inside the access tube in northern climates where freezing is a concern.]  The overflow pipe shall penetrate the column wall approximately 1 to 2-feet above grade and discharge onto a concrete splash pad.  The point of discharge shall have a 45-degree elbow and be equipped with a stainless steel screened end. 
11) Interior Floor
A concrete slab-on-grade shall be provided inside the column.  The floor shall be a minimum of 6-inches thick, and reinforced with 6x6/W2.9 x W2.9 WWF.  Isolation joints shall be provided at junctions with walls, columns, equipment or piping.  Floor thickness shall be thickened in the area of the door as necessary.


12) Column Door


a) Personnel Door
A 36-inch x 80-inch insulated hollow metal mandoor shall be provided in the fluted column.  The door and frame shall be 18-gauge and 16-gauge respectively with concealed reinforcement at hardware locations.  The door shall be 1 3/4-inch thick, flush type manufactured from painted steel and include gaskets, thresholds, stops and three pair of stainless steel butt hinges.  The door latch is to be L-latch operated on both sides built in lock.  


b) Overhead Door


1. Provide a manually operated overhead steel rolling door located in the base of the tower.  The door frame shall be fabricated of galvanized steel plate, fastened and reinforced on the interior face of the pedestal tower.  The curtain shall be formed of 22-gauge steel interlocking slats designed for a wind loading of 20 psf.  A 24-gauge steel hood shall be provided with a weather seal to protect the assembly.  The curtain, bottom bar, brackets, guides, hood, pipe and chain shall be galvanized.  Size and location of the overhead door shall be as indicated on the project drawings.

2. Provide two (2) 8-inch diameter steel safety posts outside of the opening to protect the door.  Safety posts shall be filled with concrete.


13) Identification Plate
A tank identification plate shall be mounted near the personnel door.  The identification plate shall be corrosion resistant and contain the following information.
a) Tank Contractor
b) Contractor’s project or file number
c) Tank capacity
d) Height to High Water Level
e) Date erected


4.01 Guarantee


A. The tank Contractor shall guarantee its work for a period of one year from the completion date defined in the contract documents to the extent that it will repair any defects caused by faulty design, workmanship or material furnished under the specifications.  If Contractor is not advised of any defects within 30 days of end of guarantee period, guarantee shall be considered fulfilled and complete.  Defects caused by damaging service conditions such as electrolytic, chemical, abrasive or other damaging service conditions are not covered by this guarantee.


B. All guarantees obtained by the tank Contractor from the manufacturer or installer of paint, equipment or accessories not manufactured by tank Contractor shall be obtained for the benefit of the Purchaser.
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