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Section 13121


Pre-Engineered

1999-08-27
Sand Storage Structure

Use this Section to specify sand storage structures for construction at highway maintenance facilities.  This Section assumes a "design-build" procurement approach, i.e. Contractor is responsible for design and construction.

This Master Specification Section contains:

1.
This Cover Page

2.
Data Sheet - Drawings

3. Specification Section Text:

1.
General

1.1
Related Sections

1.2
Section Includes

1.3
Product Options and Substitutions

1.4
Definitions

1.5
Design Criteria, General

1.6
Design Criteria, Concrete Substructure

1.7
Design Criteria, Superstructure

1.8
Design Criteria, Door Assembly

1.9
Drawings

1.10
Product Data

1.11
Designer Qualifications

1.12
Quality Control

1.13
Delivery, Storage and Handling

1.14
Warranty Period Maintenance

2.
Products

2.1
Metal Components

2.2
Concrete

2.3
Wood Components

2.4
Dampproofing

2.5
Wall Cladding Materials

2.6
Roofing Materials

2.7
Doors and Accessories

2.8
Electrical Components

3.
Execution

3.1
Construction, Generally

3.2
Door Installation

3.3
Application of Dampproofing

3.4
Application of Asphalt Shingles

3.5
Application of Metal Roofing and Cladding

3.6
Electrical Installation

4.
Appended document 13121A - Construction Quality Control Certificate

Applicable Standards:

.1
ASTM A653M-96
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process

.2
ASTM A775‑96
Epoxy Coated Reinforcing Steel Bars

.3
CAN/CGSB-1.40-M89
Primer, Structural Steel, Oil Alkyd Type

.4
CAN/CGSB‑37.2‑M88
Emulsified Asphalt, Mineral-Colloid Type, unfilled, for Dampproofing and Waterproofing and for Roof Coatings

.5
CAN/CGSB‑37.3‑M89
Application of Emulsified Asphalts for Damproofing and Waterproofing

.6
CGSB 37‑GP‑6Ma
Asphalt, Cutback, Unfilled, for Damproofing

.7
CGSB 37‑GP‑12Ma
Application of Unfilled Cutback Asphalt for Dampproofing

.8
CGSB 37‑GP‑15M
Application of Asphalt Primer for Asphalt Roofing, Dampproofing and Waterproofing

.9
CAN/CSA‑A23.1‑94
Concrete Materials and Methods of Concrete Construction

.10
CSA A123.1 ‑M1979(R1992)
Asphalt Shingles Surfaced with Mineral Granuals

.11
CSA A123.3‑M1979(R1992)
Asphalt or Tar Saturated Roofing Felt

.12
CAN/CSA‑A123.52‑M85(R1992)
Asphalt Shingle Application on Roof Slopes 1:6 to Less Than 1:3

.13
CSA B111‑1974
Wire Nails Spikes and Staples

.14
CSA G30.5‑M1983(R1991)
Welded Steel Wire Fabric for Concrete Reinforcement

.15
CSA G30.15‑M1983(R1991)
Welded Deformed Steel Wire Fabric for Concrete Reinforcement

.16
CAN/CSA-G30.18-M82
Billet-Steel Bars for Concrete Reinforcement

.17
CAN/CSA-G40.20-M92
General Requirements for Rolled or Welded Structural Quality Steel

.18
CAN/CSA-G40.21-M92
Structural Quality Steel

.19
CAN/CSA-G164‑M92 
Hot Dip Galvanizing of Irregularly Shaped Articles

.20
CAN/CSA‑O80 Series‑M89
Wood Preservation
.21
CAN/CSA‑O122‑M89
Structural Glue-Laminated Timber
.22
CAN/CSA O141‑91
Softwood Lumber

.23
CAN/CSA‑O325.0‑92
Construction Sheathing

.24
CSA W186‑M1990
Welding of Reinforcing Bars in Reinforced Concrete

These reference documents may be available for reference purposes in the Technical Resources and Standards Division Library, 3rd Floor, Alberta Infrastructure, 6950 - 113 Street, Edmonton; Telephone: (780) 427-7924.

DRAWINGS PROVIDED TO CONTRACTOR
This Section assumes that the specification will be accompanied by schematic drawings indicating the following:

-
Plans:

-
access to site

-
building location on the property

-
existing or design elevations of asphalt pad

-
building size and possible configurations

-
drainage pattern in relation to sand storage structure and site generally

-
door orientation

-
power supply and lighting locations, if applicable

-
Building Sections:

-
possible building configurations

-
minimum clearances to superstructure

-
minimum sand pile clearances in relation to possible configurations of substructure and superstructure

-
light fixture locations, if applicable

Clearances to structure shall:

-
not restrict material handling operation of front-end loaders such as John Deere Model 544E, having overall length of approximately 7 m, cab height of 3 m and raised bucket height of 5 m

-
enable use of single mobile auger and belt conveyor systems to transport sand to any location in the building

-
be maintained above sand pile.

DRAWINGS PREPARED BY CONTRACTOR
This Section specifies the Contractor's responsibility for preparing the detailed design and construction drawings.  Ensure that any required subsequent amendment of the construction drawings and their submission to Minister as project record documents is specified in Division 1. 

1.
General

1.1
RELATED SECTIONS

SPEC NOTE:  Delete if not applicable.

.1
Information Documents:
Division 0

1.2
SECTION INCLUDES

.1
This Section includes requirements for the design, supply and erection of a pre‑engineered building for the storage of sand/salt mixture, including the design and construction of a concrete substructure.

1.3
PRODUCT OPTIONS AND SUBSTITUTIONS

.1
Comply with requirements of Division 1.

1.4
DEFINITIONS

.1
Primary Framing:  structural framing members spanning at least halfway across building.

.2
Secondary Framing:  structural framing members spanning between primary framing members.

.3
Tertiary Framing:  structural framing members spanning between secondary framing members.

.4
Superstructure:  that portion of the building supported by perimeter concrete substructure.

1.5
DESIGN CRITERIA, GENERAL

.1
Design the building to meet or exceed applicable parts of the Alberta Building Code.  

.2
Building Size and Configuration:  as indicated on drawings.

SPEC NOTE:  Refer to Data Sheet - Drawings.

.3
Building shall be unheated.

.4
Design building to shed water rapidly and to prevent ingress of rain and snow.  

.5
Design transition from concrete substructure to superstructure to prevent ingress of rain and snow without use of sealant or gasketting.

.6
Design substructure and superstructure to absorb, without damage, potential movement due to frost heave, if foundations are not provided below frost penetration level.  

.7
External buttresses, if used, shall not be obstacles to machinery using asphalt pad around building, nor to site drainage. 

1.6
DESIGN CRITERIA, CONCRETE SUBSTRUCTURE

.1
Design concrete substructure to retain sand based on the following parameters:

.1
Sand Density:  1,740 kg/m3. 

.2
Height of Sand Against Wall:  full height.

.3
Angle of Sand Repose:  33 degrees.


OR
.1
Loading:  [           ].

SPEC NOTE:  If possible, specify loading imposed by sand pile on concrete wall.  Consider implications if height of wall cannot be established because of undetermined asphalt pad contour.  If loads are specified, delete reference to sand density, height of sand against wall, and angle of repose. 

.2
Include effects of partial and unbalanced sand pile loading, especially in relation to sliding loads.

.3
Top of concrete wall shall be level and minimum 2.4 m above asphalt pad.  

.4
Substructure elements may extend below surface of asphalt if required to provide lateral stability.  

.5
Provide substructure continuity under door opening.  

.6
Minimum Concrete Cover Over Steel Reinforcement:  

.1
Above Grade, Facing Building Exterior:  65 mm.

.2
Above Grade, Facing Building Interior:  65 mm.

.3
Below Grade:  75 mm.

1.7
DESIGN CRITERIA, SUPERSTRUCTURE

.1
Provide clear span superstructure.  No interior columns permitted.

.2
Clearance below superstructure shall be as indicated on drawings.

.3
Design superstructure using materials as follows:

.1
Primary Framing:  wood, steel or aluminum.

.2
Secondary Framing:  wood.

.3
Tertiary Framing:  wood.

.4
Wall and Roof Sheathing:  wood.

.5
Roofing:  metal or asphalt shingles.  Provide similar roof above entrance.

.6
Provide insect screen closure of ventilated spaces below metal roofing.

.4
Asphalt shingles may be used where roof slopes are greater than 2:12.

.5
Provide natural roof ventilation using salt corrosion resistant premanufactured units, symmetrically spaced and located near top of roof.  Free ventilation area shall be minimum 1.3 m2.

.6
Where metal roofing and cladding are used, install on wood spacers applied to wood sheathing designed to act as a barrier to the interior of the building.

.7
Where roof is less than 1.0 m above door opening, provide 600 mm roof overhang across door opening and for minimum 600 mm past door jambs.  

.8
Prevent water draining and snow sliding in front of door opening.

1.8
DESIGN CRITERIA, DOOR SYSTEM

.1
Door Opening Clearances:  minimum 4.27 m wide x 4.27 m high.  Size door panel width to keep doors between stay rollers when in fully open position.

.2
Design door system to be unaffected by all loads, including wind loads, over full range of operation.   

1.9
DRAWINGS BY CONTRACTOR

.1
Comply with requirements of Division 1.

.2
Promptly upon completion of design, submit design drawings sufficient in detail to permit Minister's review for compliance with design criteria.

.3
Submit construction drawings, providing adequate time for Minister's review prior to fabrication and construction.  Include the following:

.1
Dimensioned drawings indicating the following:

.1
Concrete substructure, with reinforcement diagrams.

.2
Superstructure framing.

.3
Roof and wall sheathing.

.4
Roofing and cladding.

.5
Exterior finishes.

[.6
Lighting system.]

.2
Dimensioned site plan, floor plan, sections, elevations. 

.3
Large scale details showing connections and anchorages, and transition from superstructure to concrete wall.  

.4
Details indicating weathertight seal between superstructure and concrete substructure.

.5
Detailed description of structural components and design loads.

.6
Details of door system.

.4
Construction drawings originals shall become property of the Minister.

1.10
PRODUCT DATA

.1
Comply with requirements of Division 1.

.2
Submit information indicating method of galvanizing and thickness of zinc coating for each type of carbon steel component.

.3
Submit product data for:

.1
Roofing and cladding materials.

.2
Door hardware.

[.3
Lighting system components.]

.4
Submit full range of colours of roofing and cladding, for colour selection by Minister.

.5
Submit certificate indicating compliance with requirements for epoxy coating of concrete reinforcement.

1.11
DESIGNER QUALIFICATIONS

.1
Design of structural elements shall be performed by a professional engineer registered in Alberta.

1.12
QUALITY CONTROL

.1
Implement quality control procedures required to permit Construction Quality Control Certificate, Document 13121A, appended to this Section, to be completed and submitted.

.2
Ensure that design engineer, or a person designated by the design engineer, reviews construction at least at critical stages in the work and prepares inspection reports for each review.  Forward reports promptly to Minister.  

.3
Submit Construction Quality Control Certificate promptly upon completion of work.

1.13
DELIVERY, STORAGE AND HANDLING

.1
Transport, deliver, store and handle products using means and methods that will prevent damage, deterioration and loss, including theft.

.2
Except as may be required to condition materials, do not remove materials from containers and packaging systems until required in the Work.

.3
Store products subject to damage from weather in weathertight enclosures, with ventilation adequate to prevent condensation on metal components.

.4
Store sheet and panel materials and lumber on flat, solid supports and keep clear of ground.  Slope to shed moisture.

1.14
WARRANTY PERIOD MAINTENANCE

.1
Near end of warranty period, correct deficiencies which include, but are not limited to, the following:

.1
Check and tighten loosened bolted connections to wood.

.2
Inspect asphalt shingles on slopes less than 4:12.  Re-apply asphalt cement where shingle tabs are not properly adhered.

.3
Remove corrosion on interior metal components and apply high-build white epoxy paint over epoxy primer where corrosion was removed.

2.
Products

2.1
METAL COMPONENTS

.1
Structural Steel:  to CAN/CSA-G40.20-M92 and CAN/CSA‑G40.21‑M92, hot-dip galvanized to CAN/CSA‑G164‑M92.

.2
Miscellaneous Steel Components:  hot-dip galvanized to CAN/CSA‑G164‑M92, unless specified otherwise.

.3
Sheet Steel:  hot-dip galvanized to ASTM A653M-96, minimum Z275 coating, unless specified otherwise.

.4
Concrete Reinforcement, epoxy coated in accordance with latest issue of ASTM A775‑96, and as follows:

.1
Straight Bars:  to CAN/CSA-G30.18-M82.

.2
Welded and Bent Bars:  to CAN/CSA-G30.18-M82, 400 MPa yield grade, special low alloy deformed billet steel.

.3
Beam Stirrups and Column Ties:  300 MPa yield grade to CAN/CSA‑G30.18‑M82, or 400 MPa yield grade CAN/CSA‑G30.18‑M82.

.4
Welded Steel Wire Fabric:  to CSA G30.5‑M1983.

.5
Welded Deformed Steel Wire Fabric:  to CSA G30.15‑M1983.

.6
Chairs, Bolsters, Bar Supports, Spacers:  adequate for strength and support of reinforcing.  Non-corrosive.

.7
Welding:  to CSA W186‑M1990.

2.2
CONCRETE

.1
Concrete and Formwork:  to CAN/CSA‑A23.1‑94 and as specified.

.2
Use of calcium chloride is not permitted.  

.3
Provide concrete with the following properties:

.1
Compressive Strength:  minimum 35 MPa at 28 days.

.2
Maximum Water/Cement Ratio:  0.40.

.3
Air Entrainment:  6‑8%.

.4
Patching Mortar:  same water, cement and sand as used for concrete.  Mix 1 part cement to 1 1/2 parts sand, add water to provide driest practicable mix.

2.3
WOOD COMPONENTS

.1
Wood Framing and Strapping:  softwood lumber to CAN/CSA‑O141‑91.

.2
Wood Sheathing:  construction sheathing to CAN/CSA‑O325.0‑92.

.3
Structural Glue-Laminated Timber:  to CAN/CSA‑O122‑M89.

.4
Wood in contact with sand, concrete or grade shall be pressure-treated with ACA or CCA preservative in accordance with CAN/CSA‑O80 Series‑M89.

.5
Sheathing Tape:  polyester tape designed for this function, or duct tape.

2.4
DAMPPROOFING

.1
Primer:  as recommended by dampproofing manufacturer.

.2
Dampproofing:  one of the following:

.1
Emulsified asphalt, mineral-colloid type, to CAN/CGSB‑37.2‑M88.

.2
Cutback asphalt to CGSB 37‑GP‑6Ma.

2.5
WALL CLADDING MATERIALS

.1
Metal Cladding:  sheet steel, or Galvalume, and as follows:

.1
Paint Finish:  meet or exceed Stelco/Dofasco 5000 Series.

.2
Colour:  selected by Minister from paint manufacturer's standard range.

.2
Sheet Metal Fasteners:  stainless steel, self-drilling and tapping, coated to match cladding and roofing, with neoprene washers.

.3
Wood Siding:  cedar or pine, horizontal bevelled or shiplapped, 15 mm minimum thickness, finished as follows:

.1
1st Coat:
Oil Primer to CAN/CGSB-1.40-M89.

.2
2nd and 3rd Coats:
exterior latex paint, semi-gloss, EcoLogo certified under Environment Canada's Environmental Choice Program.

2.6
ROOFING MATERIALS

.1
Materials and systems shall be suitable for roof slopes.

.2
Asphalt shingles:  mineral granule surfaced, to CSA A123.1‑M1979, and as follows:

.1
Type:
triple tab strip shingle, permitted by manufacturer for applicable roof slopes.

.2
Manufacturer's Rating:  20 year.

.3
Colour:  will be selected by Minister from manufacturer's standard range.

.3
Asphalt Felts:  to CSA A123.3‑M1979, No.15 organic felts.

.4
Roofing nails:  CLH roofing nails to CSA B111‑1974; hot dipped galvanized; flat head; diamond point; minimum length - 25 mm; minimum head diameter - 11 mm; No. 9 3/4 SWG.

.5
Metal Roofing:  sheet steel, profiled, prefinished as follows:

.1
Provide coating to meet or exceed properties of Stelco/Dofasco 5000 Series.  

.2
Colour will be selected by Minister from manufacturer's standard range.

2.7
DOORS AND ACCESSORIES

.1
Doors:  bi-parting sliding type, rigid wood or steel panels, reinforced for anchorage of hardware.  Size doors to overlap jambs 200 mm in closed position, header 50 mm.  Provide 50 mm clearance below panels in door opening.

.2
Provide door hardware based on Richards-Wilcox (R-W), as follows:

.1
Track:  R-W 75, complete with brackets and end stops.

.2
Door Hangers:  R-W 27B, tandem grey iron wheels, hardened ball bearings, vertically adjustable.

.3
Stay Rollers:  R-W 153 or 68, designed for side mounting offgrade, grey iron wheels.  Modify roller mounting bars as required for reverse mounting.

.4
Door Handles:  R-W 191, steel, minimum 20 mm diameter x 228 mm length, depth of grip minimum 45 mm, flange mounted.

.3
Stay Roller Bars:  minimum 3 mm thick flat steel, full width of door panels, pre-drilled for anchorage at maximum 300 mm centres.

.4
Stay Roller Posts:  length as required for stay roller installation and minimum 900 mm depth in concrete base, and one of the following types:

.1
Steel channel, hot dip galvanized to CAN/CSA‑G164‑M92, minimum 125 mm wide x 6 mm thick

.2
Pressure treated wood, minimum 150 mm x 150 mm.

.5
Track and Bracket Cover:  cold-formed sheet steel, minimum Z275 zinc coating to ASTM A653M‑96, with brake formed drip edges and closed ends, to extend minimum 75 mm below top of door panels.  Cover top and ends.  Cover both sides of tracks except turn fascia up under cladding above door opening.  Maintain minimum 20 mm clearance to door panels.

2.8
ELECTRICAL COMPONENTS

SPEC NOTE:  Delete this article if not applicable.

.1
Exterior Lighting:  one 250 W high pressure sodium floodlight c/w photocell.

.2
Interior Lighting:  two 250 W quartz fixtures

.3
Power Supply:  as indicated on drawings.

3.
Execution

3.1
CONSTRUCTION, GENERALLY

.1
Locate and orient building as indicated on site plan. 

.2
Erect building components true to line, levels and elevations.

.3
Concrete work shall meet or exceed requirements of CAN/CSA‑A23.1‑M94 Concrete Materials and Methods of Concrete Construction.

.4
Use winter concreting methods to CAN/CSA‑A23.1‑M94 when the mean daily temperature falls below 5°C.  

.5
Cut concrete form ties back minimum 25 mm and perpendicular to face of concrete to optimize holding patching materials.  Patch cavities as follows:

.1
Saturate with water.

.2
Scrub with neat cement paste.

.3
Fill with thoroughly compacted patching mortar.

.4
Moist cure.

.6
Comply with manufacturer's latest printed instructions and recommendations for installation of manufactured products.

.7
Install continuous wood sheathing under roofing and metal cladding.

.8
Touch-up damaged coatings, including reinforcement coatings, preparing substrates and using recommended materials matching type and colour of adjacent finish.

3.2
DOOR INSTALLATION

.1
Install system so doors hang plumb.

.2
Install tracks straight and level to within 3 mm over track length.  Provide clearance for stay rollers.  Provide track bracing as required.

.3
Install track cover above tracks and brackets.  Seal penetrations for track bracing and bracket anchorage.

.4
Install stay rollers in pairs, in normal and reverse positions, to contact both faces of door panels.  Locate on building face at jambs to restrain door panels in both closed and fully open positions and on posts at grade below both ends of tracks.

.5
Install stay roller posts plumb, centred in concrete base.  Locate concrete base 600 mm from track ends.  Base diameter: minimum 300 mm; depth:  minimum 1200 mm below top of asphalt.  Slope top of base minimum 15 mm away from posts.

.6
Install roller bars both sides of doors.  Locate centres at mid-height of stay roller wheels for full range of panel movement.

3.3
APPLICATION OF DAMPPROOFING

.1
Apply dampproofing to interior surface of concrete perimeter wall.  Apply full height of wall.  Prevent application to other surfaces.

.2
When weather conditions permit, apply emulsified asphalt dampproofing to CAN/CBSB‑37.3‑M89.  Apply primer to dampproofing manufacturer's recommendations.

.3
Cutback Asphalt:  apply primer to CGSB 37‑GP‑15M; apply dampproofing to CBSB 37‑GP‑12Ma.

3.4
APPLICATION OF ASPHALT SHINGLES

.1
Apply asphalt shingles to CAN/CSA‑A123.52‑M85 and as specified.

.2
Where asphalt shingles are being applied at roof slopes less than 4:12:

.1
Apply a continuous, weatherlapped, single ply of asphalt felt underlayment.  Lap edges 485 mm.  Tack in place.

.2
Project underlayment 5 mm beyond face of drip edge flashing.

.3
Cement shingle tabs to shingles below with quarter-sized spots of plastic cement.  Locate cement spots under centre of shingle tabs.

3.5
APPLICATION OF METAL ROOFING AND CLADDING

.1
Tape sheathing joints.

.2
Apply a continuous, weatherlapped, single ply of asphalt felt underlayment on wood sheathing.  Weatherlap edges 480 mm.  Tack in place.

.3
Space metal roofing and cladding minimum 38 mm above wood sheathing, using continuous wood spacers at spacing recommended by roofing and cladding manufacturer.  

.4
Ensure each space between metal cladding and roofing is vented to exterior at top and bottom.  Provide insect screen closure at vent openings.

3.6
ELECTRICAL INSTALLATION

SPEC NOTE:  Delete this article if not applicable.

.1
Comply with Alberta Building Standards, Canadian Electrical Code, and local authority having jurisdiction.

.2
Centre exterior light fixture above door opening, under roof overhang.

.3
Recess interior light fixtures between framing members, at height to be confirmed by Minister.

.4
Locate light switch within 1 m of door, 1.7 m above floor.

END OF SECTION

PROJECT NAME:


I,                                                                                                        , hereby certify that:

a)
I am registered to practice as an engineer in Alberta,

b)
I am experienced in the field of building design and construction, and

c)
based on my observations at the site and all knowledge gained during the exercise of my supervision duties on this project, I am satisfied that the building, including foundation work, has been constructed in accordance with the Contract Documents, with only those deviations, if any, noted below or on an attachment to this Certificate.

Signature

Date
Seal
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