D&C  WRS:lmm
PEDESTAL AND FLUTED-COLUMN ELEVATED TANK


SECTION 331614
STEEL WATER STORAGE TANK

THIS SECTION COVERS ELEVATED WATER STORAGE TANKS OF THE PEDESTAL TYPE AND FLUTED COLUMN TYPE.  IN THE PEDESTAL TYPE THE WATER CONTAINMENT VESSEL IS NORMALLY SPHERICAL IN SHAPE FOR STORAGE CAPACITIES OF 150,000 GALLONS OR LESS, SPHEROIDAL IN SHAPE FOR STORAGE CAPACITIES OF 200,000 GALLONS AND UP.  THE WATER CONTAINMENT VESSEL OF THE FLUTED COLUMN TYPE IS CYLINDRICAL IN SHAPE WITH A DOMED ROOF AND AN INVERTED CONICAL OR ELLIPSOIDAL BOTTOM.  NORMAL CAPACITY OF THE LATTER IS 250,000 GALLONS AND UP.

SHOW ON THE DRAWING IN GENERAL OUTLINE AND SECTIONAL PROFILE, THE TYPE OF TANK DESIRED, FOUNDATION CONFIGURATION, AND AN INDICATION OF ALL PERTINENT FEATURES.  REFER TO VARIOUS MANUFACTURERS’ CATALOGS.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Soil Boring Data:  Document 003132.


B.
Allowances:  Section 012100.


C.
Earthwork:  Section 310000.


D.
Disinfection of Potable Water Lines and Tanks:  Section 331300.


E.
Ductile Iron Water Pipe and Fittings:  Section 331101.


F.
Cast-In-Place Concrete:  Section 033000.

SPECIFY 4000 PSI CONCRETE FOR THE TANK FOUNDATION IN THE APPROPRIATE LOCATION IN SECTION 033000 (ARTICLE 2.02).

G.
Water Tank Painting:  Section 099701.

MAKE SURE THAT THE RELATED SECTIONS 331300 AND 099701 INDICATE THAT PAINTING OF THE TANK IS TO BE DONE BEFORE DISINFECTION.
1.02
ALLOWANCE

WRITE ALLOWANCE SECTION TO INCLUDE PAYMENT FOR SHOP AND MILL REPORTS AND A SEPARATE PAYMENT FOR FIELD INSPECTION AND REPORTS.

A.
An allowance to cover the cost of shop and mill inspection reports and the cost of field inspection and reports is included in Section 012100 - Allowances.

1.03
REFERENCES


A.
Comply with specification AWWA D100-96 for the Work of this Section.  Maintain a copy of this reference standard on the job at all times.


B.
Comply with Underwriters Laboratories Inc. Standards UL96 and UL96A requirements for Lightning Protection.

1.04
DESIGN REQUIREMENTS

DELETE “Valve Pit” BELOW IF NOT REQUIRED.

A.
Design Of The Tank, Tank Lightning Protection System, Tank Foundation, and Valve Pit:  By the tank manufacturer.



1.
The Director reserves the right to consider tanks varying in minor respects from any specific requirements specified herein, but judged to meet the intent of this specification.



2.
The foundation details shown on the drawings show minimum configuration.  Provide a foundation designed for the approved tank, utilizing concrete having a minimum compressive strength of 4000 psi.  Design procedure and allowable stresses shall conform to American Concrete Institute’s standard “Building Code Requirements for Reinforced Concrete (ACI 318)”.

FILL IN BLANKS BELOW.  CONSULT AWWA D100-96.  IN THE PARAGRAPH BELOW, ENTER ONE OF THE FOLLOWING FOR TYPE:  “Pedestal with Spherical Containment Vessel”, “Pedestal with Spheroidal Containment Vessel”, or “Fluted Column with Cylindrical Containment Vessel having a Dome Roof and an Inverted Conical or Ellipsoidal Bottom”.  DELETE UNDERLINES BEFORE ENTERING INFORMATION.

B.
Type:  ________.


C.
Capacity:  ________ gallons.


D.
Critical Dimensions:



1.
Elevation of Top Capacity Level:  ________ feet.



2.
Elevation of Bottom Capacity Level:  ________ feet.



3.
Elevation of Top of Foundation:  ________ feet.

FOR SNOW LOADING BELOW REFER TO ARTICLE 803.3 OF NY STATE UNIFORM FIRE PREVENTION AND BUILDING CODE.

E.
Static Snow Load:  ________ lbs per sq ft.


F.
Lateral Wind Load:  Resist ________ miles per hour.

FOR SOIL BEARING PRESSURE BELOW, INCLUDING DEPTH BELOW GRADE, CONFER WITH SOILS ENGINEER.

G.
Soil Bearing Pressure:  ________ psf, ________ feet ________ inches below existing grade after proof-rolling foundation bearing grade.


H.
Unit Weight of Insitu Soils and Backfill:  110 lbs. per cf.


I.
Earthquake Design:  

FOR DETERMINATION OF SEISMIC ZONE BELOW REFER TO SECTION 12 OF AWWA D100-96.


1.
Seismic Zone ________.

FOR DETERMINATION OF SITE AMPLIFICATION FACTOR BELOW REFER TO SECTION 13 OF AWWA D100-96 AND CONFER WITH SOILS ENGINEER.


2.
Site Amplification Factor ________.

1.05
SUBMITTALS


A.
Waiver of Submittals:  The “waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, and quality control submittals (except manufacturer’s field reports) at the same time as a package.



1.
The shop drawings, and the quality control design calculations shall bear the seal of a professional engineer licensed to practice in the State of New York.


C.
Shop Drawings - Include the following:



1.
Tank foundation design.



2.
Structural Steel and Iron Work:




a.
Tank dimensions, plate thicknesses, and sizes of all members.




b.
Summary of actual or estimated scale weights for iron and steel.




c.
Tabulation giving welding data for each joint.




d.
Erection identification numbers for all members.




e.
List of all accessories.



3.
Tank lightning protection design.


D.
Quality Control Submittals:

DELETE “valve pit” BELOW IF NOT REQUIRED.


1.
Design calculations for the tank, tank foundation, and valve pit.



2.
Name and address of inspecting engineer or laboratory selected by the Contractor.



3.
Manufacturer’s Field Reports:




a.
Shop Report:  Indicate fabrication in accordance with approved shop drawings.  Submit after steel fabrication.




b.
Mill Report:  Steel tensile and bending properties, and an analysis of each ladle.  Submit after steel fabrication.




c.
Shop Welding:  Indicate compliance with specifications.


E.
Contract Closeout Submittals:



1.
Submit Field Inspection Reports as specified in Paragraph 3.03, at the conclusion of the Work.

1.06
QUALITY ASSURANCE


A.
Qualifications:  The tank manufacturer shall be a reputable firm in the business of designing, fabricating, and erecting steel water storage tanks of the type specified, for at least 10 years.

DELETE “valve pit” BELOW IF NOT REQUIRED.


1.
The design, fabrications, and erection of the tank, tank foundation, and valve pit shall be provided by the tank manufacturer.


B.
Welder’s Qualifications:



1.
Skilled in the type of welding required by this project.



2.
Certified in accordance with the applicable provisions of the ASME code.

PART 2   PRODUCTS

2.01
MANUFACTURERS


A.
Caldwell Tanks, Inc., 4000 Tower Rd., Louisville, Kentucky  40219, (502) 964-3361.


B.
CBI Industries - CBI Services, Inc., 2 Penn’s Way, Suite 405, New Castle, Delaware  19720, (302) 325-8400.


C.
Pitt-Des Moines, Inc., 3400 Grand Ave., Neville Island, Pittsburgh, Pennsylvania  15225, (412) 331-3000.

2.02
STEEL PLATES

REFER TO SECTIONS 3.9 AND 3.10 OF AWWA D100-96 WHEN EDITING THE NEXT 2 PARAGRAPHS BELOW.

A.
A corrosion allowance of 1/16 inch shall be added to the thickness of structural components in contact with water including those above the standing water surface.  The corrosion allowance shall be added to the thickness determined from specific design requirements.


B.
Minimum thickness exclusive of the corrosion allowance shall be 1/4 inch.

2.03
ACCESSORIES

ACCESSORIES LISTED BELOW SHOULD BE SHOWN ON THE DRAWINGS.  IF SO, DELETE THEM HERE TO AVOID CONFLICT.  ADD ANY ADDITIONAL ACCESSORIES REQUIRED.  SHOW TANK OVERFLOW TO GRADE ON DRAWINGS.

A.
Provide standard accessories in accordance with Section 5 of AWWA D100-96 for Elevated Tanks:



1.
Access ladders.



2.
Rest platforms.



3.
Two roof hatches.



4.
Roof manhole.



5.
Tank bottom manhole.



6.
Roof finial.



7.
Vent.



8.
Steel riser pipe with manhole.



9.
Pipe connections.



10.
Overflow.



11.
Painters rails.



12.
Safety cages for ladders conforming with OSHA and other applicable regulations.

REFER TO NFPA-22 WHEN EDITING PARAGRAPH BELOW.

B.
Insulation for Inlet/Outlet Pipe:  Polyurethane modified polyisocyanurate cellular plastic, 2 inches thick; TRYMER 2000 by Dow Chemical Company, P.O. Box 1206, Midland, MI  48641, (800) 232-2436.



1.
Minimum R Value:  5.3 per inch.



2.
Maximum Permeability:  4 perm-inch; ASTM Method E96.



3.
Insulation Jacket:  Strap-on z-crimp aluminum, 0.032 inch thick.



4.
Install insulation with vapor barrier and jacket on all exposed piping in accordance with manufacturer’s printed recommendations.




a.
Provide vapor barrier with facing tape and sealants on longitudinal and circumferential seams.




b.
Use two aluminum bands for each section of insulation.




c.
Secure jacketing on longitudinal seams with stainless steel, pan head, No. 8 x 1/2 inch self-tapping screws at 6 inches oc.

2.04
MISCELLANEOUS MATERIALS


A.
Grout:  Non-shrink, cementitious, non-ferrous and aluminum-free mixture; ASTM C827-95a.



1.
One of the following factory-packaged grouting compounds as selected by the tank manufacturer for the particular application:




a.
Masterflow 713 or 928 by Master Builders, Inc., 379 Princeton-Hightstown Rd., Cranbury, NJ  08512, (800) 843-2125.




b.
Sonogrout 14K (Sonneborn Building Products) by ChemRex Incorporated, 57-46 Flushing Ave., Maspeth, NY  11378, (800) 433-9517.




c.
Five Star Grout (U. S. Grout Corporation) by Five Star Products, Inc., 425 Stillson Rd., Fairfield, CT  06430, (203) 336-7900.




d.
Crystex by L & M Construction Chemicals, Inc., 14851 Calhoun Rd., Omaha, NE  68152, (402) 453-6600.

2.05
LIGHTNING PROTECTION SYSTEM COMPONENTS


A.
Comply with Underwriters Laboratory Standard UL96.

2.06
FABRICATION


A.
Provide necessary equipment at base of tower for grounding purposes.

USE PARAGRAPH BELOW IF ELEVATED WATER STORAGE TANK DOES NOT REQUIRE A BEACON LIGHT AT TIME OF CONSTRUCTION.

B.
Provide welded steel pedestal on top of tank for future beacon light, by others.  Provide minimum 6-inch square pedestal plate with top of plate 6 inches above highest tank projection.

USE PARAGRAPH BELOW IF ELEVATED WATER STORAGE TANK REQUIRES A BEACON LIGHT AT TIME OF CONSTRUCTION.  MODIFY IF NO SEPARATE ELECTRIC WORK CONTRACT.

C.
Provide welded steel pedestal on top of tank for beacon light provided by Electric Work Contractor.  Coordinate size and height of pedestal with Electric Work Contractor, so that beacon light is 6 inches above the highest tank projection.

PART 3   EXECUTION

INCLUDE CLEARING, GRUBBING, AND 4-INCH THICK BED OF NO. 1 CRUSHED STONE IN SECTION 310000.  SHOW BED LIMITS AND AREA TO BE CLEARED ON THE DRAWINGS; USUALLY 15 FEET BEYOND TANK PERIMETER.
3.01
ERECTION


A.
Erect tank in accordance with AWWA D100-96.



1.
Install pipe connections as indicated.


B.
Welding:  Comply with the applicable sections of AWWA D100-96.  In addition, seal welded interior lap joints of roof plates above maximum water line to provide a paintable surface.


C.
Grouting:  Set base plate on a grout levelling bed 1-inch thick atop the concrete foundation.



1.
Chamfer exposed edges on a 45-degree angle.

3.02
FIELD QUALITY CONTROL


A.
Provide the services of an independent, qualified testing firm during erection of the tank to inspect and test materials and workmanship in accordance with Section 11 of AWWA D100-96 and/or appropriate Appendices.



1.
Provide all equipment, labor and materials as required to perform inspection and testing work.



2.
Include both radiographs and test segments.



3.
Furnish the State with properly identified radiographic films, test segments (samples), and 3 copies of all test and written inspection reports.



4.
The Director’s Representative will direct where radiographs shall be made and where test segments shall be removed, and must be present during all such work.



5.
Remove and replace welds or materials found to be defective.

VERIFY THAT THE FACILITY WATER SUPPLY IS SUFFICIENT FOR TESTING AS SPECIFIED BELOW.

B.
Test tank in accordance with AWWA D100-96.



1.
Water for tests will be furnished by the Facility, including all necessary pumping to place water in tank.



2.
Provide means and necessary temporary connections to tank for disposal of the water.

END OF SECTION
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