

Appendix C
PRE-ENGINEERED HAIL PROTECTION / SHADE STRUCTURES SPECIFICATIONS


PART 1 – PROPOSED COVERAGE

1.1	GENERAL
Provide coverage for 19 standard parking spaces with Heritage Cantilever structures following the layout in Appendix B with HailShield Ultra HDPE Fabrics with GORE TENARA weatherproof thread; color TBD, powder coated structural steel directly associated with these structures; color TBD, all field connections are to be bolted, no field welding, galvanized hardware and tension cables, and rebar-reinforced standard concrete foundations.  

PART 2 – PRODUCTS 

2.1	GENERAL
Scope:  Proposal shall include the building and installation of hail protection / shade structures, as described herein:
1. The structures shall consist of 40’ x 36’ Heritage Cantilevers with 7’-4” to 9’ entry height.
0. Columns: 		min HSS 10’ x 10’ x 0.500”
0. Canti Beams:  		min HSS 12’ x 8’ x 0.375”
0. Crosspieces:		4.5” min galv structural tubing
0. Extensions:		4.5” min galv structural tubing
0. Ridges:			4.5” min galv structural tubing
0. Galvanized Cabling	0.375” Steel Cable
0. HDPE Fabrics		HailShield Ultra / eXtreme 32

A. The hail protection / shade structures shall be manufactured by Shade Structures, Inc., d/b/a USA SHADE & Fabric Structures, and branded as VPS, or approved equivalent, and include the structural steel frame, fabric roof, steel cables, all fasteners, and installation. Project management and foundations are also required.

Contact:	Shade Structures, Inc.
		d/b/a USA SHADE & Fabric Structures, branded as VPS
		DFW International Commerce Park
2580 Esters Blvd., Suite 100
DFW Airport, TX  75261

		Contact Name:  Ken Acha – Phone: 469.822.7594
				ken.acha@vpslp.com 
	
B. To qualify as an approved equivalent, please submit product documentation, fabric samples, and all quality assurance criteria, as per Section 1.4D, at least 10 days prior to bid date. Approved equals will be issued by addendum only prior to bid date.
C. The hail protection / shade structure shall conform to the current adopted version of the International Building Code 2015 and local agency additions and amendments.
D. All hail protection / shade structures are designed and engineered to meet a minimum of 115mph wind load, Exposure C and 10psf live load. All hail protection / shade structures shall be engineered with a zero-wind pass-through factor on the fabric. When ASD Steel Design Method is used based on IBC 2015 Section 1605.3.1 the Dead + 0.75 of Live + 0.75 of Wind Load cases must be combined. NO EXCEPTIONS.
E. Steel:
1. All Columns, Ridges, Crown Assemblies, and Crosspieces shall be Hot Dipped Galvanized, and must conform to paragraph 6.1 of ASTM A-123/A-123M.
2. Powder Coating:
a. Galvanized steel tubing preparation prior to powder coating shall be executed in accordance with solvent cleaning SSPC-SP1. Solvents such as water, mineral spirits, xylol, and toluol, which are to be used to remove foreign matter from the surface. A mechanical method prior to solvent cleaning, and prior to surface preparation, shall be executed according to Power Tool Cleaning SSPC-SP3, utilizing wire brushes, abrasive wheels, needle gun, etc. 
b. Carbon structural steel tubing preparation prior to powder coating shall be executed in accordance with commercial blast cleaning SSPC-SP6 or NACE #3. A commercial blast cleaned surface, when viewed without magnification, shall be free of all visible oil, grease, dirt, mill scale, rust, coating, oxides, corrosion, and other foreign material. 
c. Powder coating shall be sufficiently applied (minimum 3 mils thickness) and cured at the recommended temperature to provide proper adhesion and stability to meet salt spray and adhesion tests, as defined by the American Society of Testing Materials. 
d. Raw powder used in the powder coat process shall have the following characteristics: 
i. Specific gravity: 1.68 +/- 0.05 
ii. Theoretical coverage: 114 +/- 4ft2 /mil 
iii. Mass loss during cure: <1%
iv. Maximum storage temperature: 80oF 
v. Interpon® 800 is a high-durability TGIC powder coating designed for exterior exposure. Tested against the most severe specifications, Interpon 800 gives significantly improved gloss retention and resistance to color change.
e. When the fabric shade structure(s) will be located within potentially corrosive environments such as (pools, reclaimed water irrigation, saltwater bodies, other standing bodies of water) hot dip galvanizing of Carbon steel or rust protection undercoat primer will be required on all structures at USA Shade’s discretion. The rust protection primer shall be Sherwin-Williams® POWDURA® epoxy powder coating Z.R Primer and shall be applied to Carbon steel in accordance with the manufacturer’s specifications. Primer should be fused only and then top coated with the selected powder coat to ensure proper inter-coat adhesion.
i. The primer’s attributes shall be:
1. Specific gravity (g/ml): 2.37 
2. Coverage at 1.0 mil (ft2 /lb): 81.6 
3. Adhesion: ASTM D-3359 5B 
4. Flexibility: ASTM D-552 Pass 1/8
5. Pencil hardness: ASTM D-3363 H-2H 
6. Impact resistance (in.lb): ASTM D-2794 Dir & Rev, 120 in-lbs 
7. Salt spray resistance: ASTM B-117 2000 hours  
8. Humidity resistance: ASTM D-4585 2000 hours 
9. 60° Gloss: ASTM D-523 50 ~ 70 
10. Cure schedule (metal temp): 10min @ 200°C (390°F) 25min @ 135°C (275°F) 
11. Film thickness range (mils): 2.0 ~ 3.0
3. All steel members of the hail protection / shade structure shall be designed in strict accordance with the requirements of the “American Institute of Steel Construction” (AISC) Specifications and the “American Iron and Steel Institute” (AISI) Specifications for Cold Formed Members and manufactured in an IAS- (International Accreditation Service) accredited facility for Structural Steel Fabrication as per IBC 2015 Section 1704.2.2.
4. All non-hollow structural steel members shall comply with ASTM A-36. All hollow structural steel members shall be cold formed, high strength steel and comply with ASTM A-500, Grade C. All steel plates shall comply with ASTM A-572, Grade 50.
5. All galvanized steel tubing shall be triple coated and shall be internally coated with zinc and organic coatings to prevent corrosion. 
F. Welding:
1. All shop-welded connections of the canopy / shade structure shall be designed and performed in strict accordance with the requirements of the “American Welding Society” (AWS) Specifications. Structural welds shall be made in compliance with the requirements of the “Prequalified” welded joints, where applicable and by certified welders. No onsite or field welding shall be permitted.
2. All full penetration welds shall be continuously inspected by an independent inspection agency and shall be tested to the requirement of IBC 2015 and local agency additions and amendments.
H.	Bolts:
1.	All structural field connections of the canopy / shade structure shall be designed and made with high-strength bolted connections using ASTM A-325, Grade B or SAE J249, Grade 8. 
I. Tension Cable:  Steel cable is determined based on calculated engineering loads.
1. For this project, 0.375” (nominal) galvanized 7x19 wire rope is to be used.
J. Fabric Roof Systems
1. Heavy-duty hail protection / shade structure fabric shall be UV stabilized HailShield Ultra (eXtreme 32) shade cloth, as manufactured by MultiKnit Ltd and made of a high-density polyethylene mesh. This mesh shall be Rachel-knitted with monofilament and tape yarn filler to ensure the material will not unravel if cut.
2. Fabric Properties:
a. Life Expectancy:  A minimum of 10 years’ continuous exposure to the sun
b. Fading:  Minimum fading after 5 years
c. Fabric Mass:  1.02oz-1.08oz/sqft (310-330g/sm)
d. Fabric Width:  9.84’ (3m)
e. Roll Length:  108.27’ (33m)
f. Minimum Temperature:  -130F (-25° C)
g. Maximum Temperature:  +176°F (80° C)
3. Stitching & Thread:
a. All sewing threads are to be double-stitched.
b. The mildew resistant, exterior approved sewing thread shall be GORE® TENARA® thread manufactured from 100% expanded PTFE (Teflon™). The thread shall meet or exceed the following:
i. Flexible temperature range
ii. Very low shrinkage factor
iii. Extremely high strength, durable in outdoor climates
iv. Resists flex and abrasion of fabric
v. Unaffected by cleaning agents; acid rain, mildew, salt water and rot resistant, unaffected by most industrial pollutants
vi. Treated for prolonged exposure to the sun
vii. Rot resistant
K. Shipping and Handling

1. All steel surfaces touched by tie down straps are to be padded before final cinching. This can be accomplished by using carpet pads or factory manufactured padding.
2. All dunnage must be padded before painted products are set in place. Smaller and loose pieces must be padded and totally separate from paint padding.
3. Unloading: Lift forks must be covered with padding. All dunnage must be padded vertically and horizontally to prevent damage to painted surfaces. When unloading, care must be taken to prevent tools and other hard surface items from making contact with painted products.


PART 3 – EXECUTION

3.1	INSTALLATION
A. The installation of hail protection / shade structures shall be performed by manufacturer or manufacturer-approved contractor, which shall be bonded and obtain the necessary permits to work in Colorado Springs, Colorado.  All installation personnel must have experience in the erection of tensioned hail protection / shade structures.
B. The contractor installing these structures shall comply with manufacturer’s instructions for assembly, installation, and erection, per the approved drawings.
C. Concrete: 
1. Unless noted otherwise for footing and piers by General Contractor’s Engineer, concrete specification for footings, piers, slabs, curbs and walkways shall meet a minimum 2,500 psi at 28-day strength.
2. Concrete work is executed in strict accordance with the latest American Concrete Institute Building Code (ACI 318-14).
3. Slump 4.5” maximum.
4. Whenever daily ambient temperatures are below 80° Fahrenheit, the contractor may have mix accelerators and hot water added at the batch plant.
a. Temperature range between 75-80°, 1% accelerator High Early (non-calcium)
b. Temperature range between 70-75°, 2% accelerator High Early (non-calcium)
c. Temperature range below 70°, 3% accelerator High Early (non-calcium)
5. The contractor shall not pour any concrete when daily ambient temperature is below 40° Fahrenheit.
	Temperature Range
	% Accelerator
	Type Accelerator

	75-80°
	1%
	High Early (non-calcium)

	70-75°
	2%
	High Early (non-calcium)

	Below 70°
	3%
	High Early (non-calcium)


D. Foundations: 
1. When applicable, all anchor bolts set in new concrete shall be ASTM F-1554 Grade 55 Galvanized.
2. All (dirt) spoils shall be removed from job site.
3. Footing designs: 
a. Drilled pier (basis of design)
a. Diameter of 2.6’ x 13’ depth 
b. Alternate spread footing (if needed)
a. 9’ x 9’ x 3’ thickness  


