SECTION 05165 

STEEL SPACE FRAME SYSTEMS

PART 1 - GENERAL

1.1
WORK COVERED BY THIS SECTION

A. Provide all material, labor, equipment and supervision necessary for the design, engineering, fabrication, erection and final inspection of the steel space frame systems in complete accordance with the contract drawings and all provisions of the specification.

1.2
RELATED WORK SPECIFIED ELSEWHERE

A. Section XXXXXX - Cast-In-Place Concrete

B. Section XXXXXX - Structural Steel

C. Section XXXXXX - Skylights

D. Section XXXXXX - Metal Roof Decking

1.3
QUALITY ASSURANCE - QUALITY CONTROL

A. Manufacturer's Qualifications

1. The manufacturer shall have not less than ten (10) years of experience in manufacturing steel space frame structures for projects of equivalent size and complexity as required by these contract documents

2. The steel space frame shall be designed, engineered and fabricated by a single entity.  In no instance will a space frame system be approved that has been either engineered and/or fabricated by separate entities.

3. The manufacturer must certify in writing that all fabrication has been conducted under ISO 9000 Quality System or approved equal and that the manufacturer has supervised all elements of fabrication necessary for the manufacturer of the space frame and that all materials have proven to be satisfactory for the use intended by these contract documents.

B. Erector's Qualifications

1. The erector shall submit evidence of skill and experience in the installation of this type of space frame system or similar framing system within the past five years.

2. The manufacturer shall make available a trained supervisor for the erector if deemed necessary.

3. The erector shall be acceptable to the space frame manufacturer.

C. Design Criteria

1. The steel space frame shall conform to the standards and requirements of all applicable building codes governing the project site.  After approval the engineering calculations and drawings shall bear a seal provided by the registered professional engineer-of-record.

2. The space frame engineering, design, fabrication and erection shall conform to the requirements of the American Institute of Steel Construction, Inc. Specifications and Code of Standard Practice of latest adoption.

3. The space frame shall be engineered to withstand the following load applications: (structural engineer of record should itemize)



Following is for example only:

a) The self weight of the space frame and secondary frames, plus

b) Live Load =  
30 p.s.f. 

c) Dead Load =  
15 p.s.f.

d) Wind Load = 
90 m.p.h.

e) Temperature Range from -20 degrees F to 120 degrees F.

4. The space frame shall be engineered for all required load combinations in accordance with ASCE Standard 7-95.

1.4
SUBMITTALS

A. Engineering calculations:  Supply three (3) copies of design drawings and calculations for approval.  The design analysis shall include all pertinent load cases for live load, dead load, wind loads and thermal loads, and:

1) Supply reactions at supports for review by the engineer-of-record along with maximum frame deflections.

2) Supply calculations for supports and other details as necessary.  All members shall be sized by the manufacturer

3) Existing test reports in lieu of the calculations is not acceptable.


B. Shop Drawings:  Six (6) prints of each drawing and electronic files if requested.

1) Include details of all supports and complete erection drawings showing the piece marks of all individual components.

1.5
PRODUCT DELIVERY, STORAGE AND HANDLING

A. All components and nodes must be wrapped or packed, delivered and stored in containers to assure avoidance of damage to the finish.  Deliver material to the site in a timely manner to assure uninterrupted progress of the work.  Use nylon slings and padding to protect the shop applied finish.

1.6
PROJECT SITE CONDITIONS

A. The general contractor shall be responsible for the accurate location and placement of all cast-in-concrete anchor bolts, setting plates or other built-in accessories.  If at the time of submittal of the engineering design for approval (and prior to the preparation of final shop drawings) accurate field dimensions are not available from the general contractor, the general contractor will promptly prepare a field survey with all dimensions required by the space frame manufacturer.

1.7
PROJECT WARRANTY

A. The manufacturer and erector shall issue to the owner a written warranty against errors and defects for a period of one (1) year upon completion of the erection sequence.

B. Protective Finish Warranty:  The manufacturer shall provide the owner with a written warranty against defects of the finish coating material for a period of five years from the date of completion of erection.

PART 2 - PRODUCTS

2.1
ACCEPTABLE MANUFACTURERS

A. In order to define the requirements for quality, function, sizes, grades and finishes, certain manufacturers have been designated in order to meet the project's minimum requirements.

B. Products of other manufacturers may also be acceptable provided such products are equivalent to or better than those specified and, further, that use of such substitute products will not involve delay in the construction schedule or additional cost to the owner due to possible changes required to accommodate such substitutions.  Such substitute products shall not materially alter the basic architectural design concept.  Such substitute products shall have written approval from the Architect at least 10 days prior to the designated bid date.

C. The substitute product must be proven equivalent to that specified by submitting technical data, test reports, samples, typical details comparative layouts and engineering calculations for approval for the Architect's review with the application for acceptance.

D. The acceptance of substitute products shall be at the discretion of the Architect, whose decision shall be final.

2.2
Manufacturers and Systems

A. Approved manufacturers shall include

1. Busch Industries, Inc. 

East Paris Avenue S.E.

Grand Rapids, MI 49546

PH:
616/957-3737

FAX
616/957-9951

2.3
STEEL SPACE FRAME GEOMETRY

A. The steel space frame geometry shall conform to that shown on the Architect’s design drawings.

B. Space frame columns shall have the geometry as shown.

C. All bearing support points shall be located where shown on the architect’s drawings.

2.4
MAJOR COMPONENTS

A. Forged Steel Spherical Nodes:   All nodes shall be sized to meet the design load requirements and connection interference criteria.  Nodes shall be hot forged solid steel spheres conforming to ASTM A668 Class F or equal.  The nodes shall be drilled and tapped as necessary to provide the geometry required.  Joints using gusset plates, or multiple piece joint assemblies will not be permitted for this project.  There shall be no superfluous holes.  Compression surfaces shall be milled flat.

B. Members:  All chord and diagonal members shall be round steel pipe or tubing complying with ASTM A 500 Grade B or equal, with steel connection cones welded to each end.

C. Bolts: Bolts shall be sized to meet the design load requirements of the individual members to be connected.

D. Bearing Supports:  All bearing support assemblies shall be fabricated from hot rolled steel complying with ASTM A-36 or equal.

E. Purlin Stools:  Purlin stools shall be fabricated from hot rolled steel complying with ASTM A-36 or equal.

F. Welding:  All welding of members with wall thicknesses of 3 mm or less shall be performed by the laser welding process.  All other welding shall be semi-automatic welding on an adjustable speed rotating fixture.  All welding shall conform to the American Welding Society Structural Welding Code or equivalent.

2.5
FABRICATION

A. Provide all structural members, member connectors, fasteners and accessories required for a complete installation of the space frame as indicated on approved erection drawings.

B. Provide coding or piece marks for all components for easy identification and assembly in the field.  Cross reference all piece marks to the erection drawings and shipping documents.

2.6
FINISHES

A. Galvanizing: All space frame pipes or tubes shall be hot dip galvanized on the both the exterior and interior surfaces to a minimum film thickness of 55 microns as per ASTM A123 or approved equal.

B. Finish Coating:  After galvanizing, all components shall be given the proper surface preparation before the application of an electrostatic polyester powder coating with a minimum dry film thickness of 70 microns, followed by an oven cured process at 210 degrees centigrade for a minimum of 20 minutes.  The color shall be from standard color charts to be submitted for architectural selection and approval.

PART 3 - EXECUTION

3.1 
EXAMINATION

A. The erector shall examine the space frame anchorage locations prior to commencing assembly and erection.  If any defects or errors are discovered erection shall not proceed until the general contractor makes satisfactory corrections.

3.2
ERECTION

A. Erection shall be accomplished by an experienced erector approved by the manufacturer in accordance with Part 1 - paragraph 1.3.B

B. Erection of the space frame shall be completed in accordance with the space frame manufacturer's erection drawings as approved by the Architect and as directed by the manufacturer's recommendations.

C. All components shall be assembled into their final configuration either from scaffolding or ground assembled and hoisted into the final position.

D. All framing shall be true and plumb with configurations as shown on the erection drawings.

E. Adequate care shall be taken during the erection process to insure members are not connected in such a manner that might introduce secondary stresses.

F. Tightening of bolts from the pipe of tube end cones to the spherical nodes shall be accomplished correctly to assure all members rest flush on the flat compression surfaces of the nodes.

G. Adequate temporary supports or bracing shall be provided to insure the space frame’s stability during the erection process.

H. The completed space frame shall comply with AISC erection tolerances and with the erection drawing requirements.

3.2
INSPECTION

A. The completed space frame structure shall undergo a full and complete final inspection by a inspection representative of the engineer-of-record, who shall be certify that the finished product has been manufactured and erected in accordance with the manufacturer's approved erection drawings and these contract documents.
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