SECTION 02646


VALVE BOXES and vaults


PART 1 - GENERAL


1.01	WORK INCLUDED


A.	Traffic valve boxes


B.	Cast-in-place concrete valve boxes


1.02	RELATED WORK


A.	Section 01400 - Quality Control (for University-provided testing)


B.	Section 02110 - Site Clearing


C.	Section 02211 - Rough Grading


D.	Section 02218 - Landscape Grading


E.	Section 02222 - Excavation


F.	Section 02223 - Backfilling


G.	Section 02225 - Trenching


H.	Section 02600 - Utility Distribution Systems


I.	Section 02610 - Utility Distribution Piping


J.	Section 02645 - Utility Valves


K.	Section 02650 - Utility System Identification


L.	Section 02655 - Painting Piped Utility Material


M.	Section 02666 - Cathodic Protection


N.	Section 02667 - Corrosion Protection


O.	Section 15992 - Cleaning, Testing, and Disinfecting Piping Systems


1.03	CODES AND STANDARDS


Comply with all of the following:


A.	Section 15010, Part 1.05 - Codes and Standards


B.	American Concrete Institute (ACI)


1.	ACI 319	Metal Supports for Reinforcement


2.	ACI 604	Winter Concreting Methods


3.	ACI 609	Placing Concrete by Vibration


4.	ACI 613	Selecting Proportions for Concrete


5.	ACI 614	Measuring, Mixing and Placing Concrete


C.	American Institute of Steel Construction (AISC)


1.	AISC M016	Manual of Steel Construction (Allowable Stress Design)


D.	American Society for Testing and Materials (ASTM)


1.	ASTM A 36	Structural Steel


2.	ASTM A 123	Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products


3.	ASTM A 153	Zinc Coating (Hot-Dip) on Iron and Steel Hardware


4.	ASTM A 307	Carbon Steel Externally Threaded Standard Fasteners


5.	ASTM A 325	High-Strength Bolts for Structural Steel Joints


6.	ASTM A 615	Deformed and Plain Billet-Steel Bars for Concrete Reinforcement


7.	ASTM C 31	Making and Curing Concrete Compression and Flexure Test specimens in the Field


8.	ASTM C 33	Concrete Aggregates


9.	ASTM C 150	Portland Cement


10.	ASTM C 171	Sheet Materials for Curing Concrete


E.	American Welding Society (AWS)


1.	AWS A 5.1 Covered Carbon Steel Arc-Welding Electrodes


2.	AWS D 1.1 Structural Welding Code - Steel


3.	AWS D 10.9 Qualification of Welding Procedures and Welders for Piping and Tubing


F.	International Conference of Building Officials ICBO�UBC Uniform Building Code


G.	State of California, Department of Transportation (CALTRANS)


CALTRANS Standard Specifications:


1.	Sec 90.  Portland Cement Concrete


H.	Western Concrete Reinforcing Steel Institute Manual of Standard Practice for Reinforced Concrete Construction


1.04	SUBMITTALS


Comply with all of the following:


A.	Section 15010, Part 1.15 - Review of Materials.


B.	Certifications:  Substantiate data for pullout and shear values for the types of anchors used, including those mentioned in paragraph�2.02.G "Metal Materials," of this section.


C.	Provide mix design for all jobs requiring more than 15�cu�yd (11.5�m3) of concrete.


1.05	QUALITY ASSURANCE


A.	All reinforcing shall be in position, secured, inspected, and approved by the University before placing concrete.


B.	All welding shall be performed by welders qualified in accordance with the Qualification Procedures of AWS�D�10.9.


C.	Compression and slump tests will be conducted and paid for by the University in accordance with section�01400.  Provide all samples of materials required for these tests.  Procedures will be in accordance with ASTM�C�31.


PART 2 - PRODUCTS


2.01	TRAFFIC VALVE BOXES


Two-piece slip type, cast iron.  Top piece and regular or deepwell base, as required.  Rich "920," Tyler "6855," or equal.


2.02	CAST-IN-PLACE CONCRETE VALVE BOXES


A.	Forms:


1.	Forms for all exposed concrete work shall be constructed of Douglas fir, exterior grade, 3/4-inch (19-mm) thick, in sheets as large as possible.


2.	All other forms may be constructed of 1�x8's standard grade or better, Douglas fir.


3.	Walers shall be Douglas fir standard grade or better, minimum 2x4's.


B.	Form Ties:  Superior "Cone-Fastcoil Ties," Richmond "ConTight," Tyscru, or equal.


C.	Form Sealer:  Chem-Masters Corp. "Formlak," Burke Concrete Accessories, Inc. "Form Sealer," or equal.


D.	Reinforcement:


1.	Bars:  Deformed bars of new billet steel, ASTM�A�615 grade�40 for bars No.�4 and smaller, grade�60 for bars No.�5 and larger.


2.	Chairs, Spacers, and Bolsters:  Standard design, ACI�319.


3.	Tie Wires:  16�AWG or heavier, black annealed wire.


E.	Concrete Materials:


1.	Portland Cement:  ASTM�C�150 type II, unless indicated otherwise on the drawings.


2.	Water:  Clean and potable.


3.	Concrete Aggregates:  ASTM�C�33 and CALTRANS Sec�90-3.04.


4.	Curing Compound:  Sonneborn-DeSoto "Kure-N-Seal," Burke Concrete Accessories, Inc. "Burke-Cure," or equal white pigmented wax base; applied in accordance with manufacturer's directions.


5.	Curing Paper:  ASTM�C�171, sealed with pressure-sensitive tape.


6.	Admixture:  Master Builders "Pozzolith," Sika "Plastiment," Conrad Solvig "Konset," or equal.


7.	Dry-Pack Grout:  One part Portland Cement, one part torpedo sand, two parts 1/4-inch (6-mm) pea gravel, and as little water as possible.


8.	Concrete Adhesive (for bonding new concrete to old concrete):  Adhesive Engineering Company "Concresive No. 1," Burke Concrete Accessories, Inc. "Epoxy-paste Adhesive," or equal.


F.	Patching Mortar:  One part Portland Cement to one part sand, and four parts water to one part specified admixture.


G.	Metal Materials:


1.	Structural carbon steel shapes, angles, and plates shall conform to and comply with ASTM�A�36, except as noted on the drawings.


2.	Bolts for fastening structural steel to steel shall be high-strength steel bolts conforming to and complying with ASTM�A�325.


3.	Bolts cast in concrete shall be machine bolts conforming to complying with ASTM�A�307.


4.	Epoxy adhesive capsule-type concrete anchors not cast into concrete, for attaching structural and miscellaneous steel to existing concrete by means of bolts, shall comply with and conform to ASTM�A�307, embedded with epoxy-base grout in pre-drilled holes in concrete.  The pull-out and shear values of installed concrete anchors shall satisfy the following minimum ICBO�UBC-approved design values as given for 3000-psi (20�700-kPa) concrete:


*   Unless otherwise noted on the design drawings


** Both pull-out and shear allowable values are based on the ultimate bond strength or the concrete strength with a safety factor of 3.75.  The tabulated values are for anchors installed a minimum of 12�diameters O.C. and a minimum edge distance of 6�diameters for 100% efficiency.  Liner interpolation may be used for intermediate spacing and edge distances.


5.	Gratings shall be one-piece construction, manufactured from 14-gauge (1.9-mm) galvanized sheet.  Finish shall be hot-dip galvanized.  Surface shall be serrated, channel depth shall be 2-1/2 inches (65�mm).  Maximum width per section shall be 11-3/4�inches (295�mm).  Gratings shall be Globe Company "Safety Grip-Strut," Ryerson "Open-Grip," or equal.


6.	Welding electrodes and rods for manual arc welding shall conform to and comply with AWS�A�5.1, class E70.


PART 3 - EXECUTION


3.01	FORMWORK


A.	Construct forms to conform to the shape, lines, and dimensions of the concrete indicated on the drawings.


1.	Construct forms sufficiently tight to prevent leakage of mortar, and sufficiently rigid to prevent deformation under load.


2.	Place smooth face of form boards against the concrete.


3.	Construct horizontal joints level and lined-up around the entire surface area.


4.	Use longest practical length of material.


B.	Use cone-type form ties in which the cone can be withdrawn from a depth of 1�inch (25�mm).  Neatly patch holes with mortar.


C.	Construct wall forms over 3�feet (900�mm) high with the bottom 6�inches (150�mm) of form removable, or have sufficient temporary openings to facilitate inspection and cleaning.


D.	Do not remove forms from walls before 7�days after pouring concrete.


E.	Do not use earth embankments for forming unless specifically indicated on drawings, or prior approval is obtained from the University.


F.	Coat all form edges and faces to be in contact with concrete, with specified form sealer.  Do not use material injurious to paint or plaster.


3.02	REINFORCEMENT


A.	Fabricate, bend, and install reinforcing steel in accordance with the WCRSI Manual.


B.	Verify that all reinforcing is free from coatings of any character that would tend to reduce the bond of concrete to steel.


C.	Reinforcing bars shall be of the size, shape, and number indicated, and shall be carefully formed to the dimensions indicated on the drawings.


D.	Accurately place steel reinforcing, and positively secure and support by University-approved metal supports and wire ties.  Concrete blocks to support reinforcing off the ground will be permitted.


E.	Lap bars at least 24 bar-diameters at splices, unless noted otherwise on drawings.


F.	Conform to and comply with the following minimum concrete coverage of the reinforcing steel, unless otherwise indicated on the drawings:


1.	For unformed concrete in contact with the ground:  3�inches (75�mm).


2.	For formed concrete in contact with the ground or exposed to the weather:  2�inches (50�mm).


3.	For exterior walls not in contact with the ground:  1-1/2�inches (38�mm).


4.	For interior slabs and walls not in contact with the ground: 3/4�inch (19�mm).


3.03	CONCRETE


A.	Construction Joints:


1.	Place construction joints at points indicated on the drawings.


2.	Make horizontal joints continuous throughout all elevations, where possible.


3.	Retighten forms before depositing new concrete.


4.	Place horizontal shear-keys at center of walls at all construction joints.


B.	Bonding Concrete Surfaces:


1.	Roughen all concrete surfaces that will come in contact with fresh concrete and clean surfaces to remove all dirt and laitance.


2.	Apply adhesive in accordance with the manufacturer's directions to existing concrete, and to concrete surfaces to be bonded with fresh concrete that have set for more than 28 days.


3.	Vertical and horizontal surfaces shall be saturated with water and slushed with grout.


4.	Grout shall consist of equal proportions of cement and sand, and shall be fluid when concrete is placed.


5.	Place concrete within 45 minutes after applying adhesive.


C.	Proportioning:


1.	Proportion concrete for 3000-psi (25-MPa) compressive strength at 28�days, 4-inch (100-mm) maximum slump, and 3/4-inch (19-mm) maximum-sized aggregate, in accordance with ACI�613.


2.	Batch cement and aggregates by weight in a central proportioning plant and deliver mix in approved transit mixers.


D.	Mixing Concrete:


1.	Mix concrete in accordance with ACI 614.


2.	For mixing, use a batch mixer of an approved type that will ensure uniform distribution of material throughout the mass, so that the mixture is homogeneous and uniform in color.


3.	Thoroughly clean mixer, wheelbarrows, buggies, and other implements before commencing work, and maintain in clean condition by flushing with water at frequent intervals while in use.


E.	Depositing Concrete:


1.	Deposit concrete in accordance with ACI 614.


2.	Notify the University 24 hours in advance of pouring concrete to allow inspection of reinforcing and formwork.


3.	Concrete, when deposited, shall have a temperature of not less than 50_F (10_C), nor more than 70_F (21_C).  When the ambient temperature falls below 40_F (4_C), mixing and placing of concrete shall in accordance with ACI�604.


4.	Compact all concrete, as it is placed, by means of mechanical vibrators in accordance with ACI�609.  Spread fresh concrete in horizontal layers.  Thickness of layers shall not be greater than can be satisfactorily consolidated with the vibrators.


F.	Admixtures:


1.	Admixtures to prevent segregation, to improve workability, or to accelerate the gain in strength of the concrete will be permitted, provided that the admixture material proposed has been approved by the University and the proportions of admixture to be used are fixed by the laboratory designing the mix.


2.	If the Subcontractor elects to use admixture, Subcontractor shall provide and incorporate them in the concrete mix at its own expense.


3.	Do not use calcium chloride as an admixture.


G.	Curing and Protecting:


1.	Unless otherwise indicated by the University, cure all exposed surfaces of unformed concrete in accordance with CALTRANS Sec�90-7; the particular method shall be the Subcontractor's option.


2.	Do not place shoring on slabs until such placement is approved by the University.


H.	Finishing Concrete Surfaces:


1.	After removing forms, sack-rub all exposed concrete surfaces other than slabs.  Remove all fins, rough edges, and other irregularities from exposed surfaces of concrete by grinding and truing.  Smooth-off form-marks and other blemishes.


2.	All concrete surfaces shall have a true, plane surface with a tolerance not greater than _�1/8�inch in 10�feet (3�mm/3�m).


I.	Patching:


1.	After removing the forms, remove all items that are not necessary to the finish work, such as bolts, wires, and clamps, to at least 1�inch (25�mm) from the surface before the concrete is thoroughly dry.


2.	Slush concrete surfaces that will be in contact with the patching mortar with water.


3.	Apply adhesive in accordance with the manufacturer's directions.


4.	Place patching mortar within 45 minutes after applying adhesive.


3.04	METAL FABRICATION AND INSTALLATION 


No requirements for installation of traffic valve boxes are currently available, so if traffic valve boxes are used, write your own requirements.


A.	General:


1.	Except as modified herein, fabricate metal components of valve boxes in accordance with AISC�M016.  Workmanship shall be equal to standard commercial practice in modern structural shops.


2.	Neatly finish portions of the work exposed to view.


3.	Keep metal free from dirt, grease, and other foreign matter, and protect as far as practicable from corrosion.


4.	All material shall be clean and straight.  If straightening or flattening is necessary, do it by a process and in a manner that will not damage the material.


B.	Cast galvanized sleeves for pipe penetrations in the concrete structure where shown on drawings.  Size sleeve to allow a gap between the pipe and sleeve as shown on the drawings.


C.	Weld miscellaneous steelwork in accordance with AWS�D�1.1, except when specified otherwise on drawings.


D.	Steel to be embedded in concrete shall be free of dirt and grease.


1.	Clean surfaces to bare metal by powered wire brushing or other mechanical means.


2.	Wash any cleaned surfaces that become contaminated with rust, dirt, oil, grease, or other contaminants with solvents until thoroughly clean.


E.	Clean the surfaces of metal components to be assembled so that, when assembled, they are free from rust, grease, dirt, and other foreign matter.


F.	Corners of frames shall be mitered, welded, and ground smooth.


G.	Hot-dip galvanize all steel work, fabricated steel valve-box covers, supports, embedded steel, anchor bolts, and miscellaneous metal after fabrication where called out on drawings.


1.	Remove all burrs, rough surfaces, weld spatters, and like items, and clean all surfaces of rust, dirt, oil, and like items, prior to galvanizing.


2.	Galvanizing shall conform to and comply with ASTM�A�123 for fabrications from shapes, plates, and bars, and ASTM�A�153 for hardware items.


END OF SECTION
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