SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.
SC#

PROJECT NAME


SECTION 051200 – STRUCTURAL STEEL FRAMING
PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

B. Section Includes:

1. Structural steel framing members, support members, bracing members and connections.

2. Base plates, leveling plates, anchor bolts, leveling nuts, shear stud connectors, deformed bars welded to structural steel, and bolts.

3. Grouting under base plates.
4. Verification of anchor bolt setting and levels to assure adequate fit of the steel work.
5. Temporary and permanent identification of SLRS protected zones.

C. Related Sections:
1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. Division 01 Requirements "Construction Waste Management".
4. Division 05 Section "Steel Roof Decking".
5. Division 05 Section "Cold-Formed Metal Framing".

1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

B. Federal Specifications:
1. FF-B-56IC - Bolts, (Screw), Lag

2. FF-B-588C (1) - Bolt, Toggle; and Expansion Sleeve, Screw

3. FF-S-92B (1) - Screw, Machine; Slotted, Cross-recessed or Hexagonal Head

4. FF-W-84A (3) - Washer, Lock (Spring)

5. FF-W-92A (1) - Washer, Flat (Plain)

C. RR-G-66ID - Grating; Metal, Bar Type (Floor, Except for Naval Vessels)
D. ASTM Intenational:
1. ASTM A27 / A27M 
Standard Specification for Steel Castings, Carbon, for General Application
2. ASTM A47 / A47M 
Standard Specification for Ferritic Malleable Iron Castings
3. ASTM A53 / A53M 
Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless
4. ASTM A108
Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished
5. ASTM A123 / A123M 
Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
6. ASTM A153 / A153M 
Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
7. ASTM A283 / A283M 
Standard Specification for Low and Intermediate Tensile Strength Carbon Steel Plates
8. ASTM A307
Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength
9. ASTM A325
Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength
10. ASTM A385
Practice for Providing High-Quality Zinc Coatings (Hot-Dip)
11. ASTM A490
Standard Specification for Structural Bolts, Alloy Steel, Heat Treated, 150 ksi Minimum Tensile Strength
12. ASTM A500 / A500M 
Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes
13. ASTM A525
General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process

14. ASTM A36 / A36M 
Standard Specification for Carbon Structural Steel

15. ASTM A572 / A572M 
Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel
16. ASTM A780
Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings
17. ASTM A992 / A992M 
Standard Specification for Structural Steel Shapes

18. ASTM D2092
Recommended Practices for Preparation of Zinc-Coated Steel Surfaces for Painting

19. ASTM F1554
Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength
E. American Welding Society:
1. AWS D1.1 - Structural Welding Code
2. AWS D1.8 -Structural Welding Code -Seismic Supplement
F. American Institute of Steel Construction (AISC):
1. AISC 303 – Code of Standard Practice for Steel Buildings and Bridges except the following shall be added to 3.1 (f): Horizontal and vertical dimensions may not be shown entirely on the Structural Drawings.
2. AISC 340 - Seismic Provisions for Structural Steel Buildings, Including Supplement 1 
3. AISC 358 – Prequalified Connections for Special and Intermediate Steel Moment Frames for Seismic Applications
4. AISC 360 – Specification for Structural Steel Buildings

5. AISC -Steel Construction Manual

6. RCSC -Research Council on Structural Connections "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts

G. Crane Manufacturers Association of America (CMAA):
1. Specification 70
H.
Federal Emergency Management Agency (FEMA): 
1.
FEMA 353 – Recommended Specifications in Quality Assurance for Steel Moment Frame Construction in Seismic Applications




H. Steel Structures Painting Council (SSPC):
1. SSPC – SP No. 6, Commercial Sand Blasting
1.3 DEFINITIONS

A. Architecturally Exposed Structural Steel (AESS):  Structural steel framing noted as AESS on Drawings.

B. Heavy Shapes:  ASTM A6, Group 3 shapes with flanges thicker than 1-1/2 inches (12.5 mm), Group 4 shapes, and Group 5 shapes; welded built-up members with web or flange plates exceeding 1‑1/2 inches (12.5 mm) in thickness.

C. Protected Zone: Areas of members and connections of the seismic load resisting system (SLRS) designated on the drawings where discontinuities created by fabrication and erection operations, installation of welded shear studs, decking attachments which penetrate beam flanges and other structural and non-structural welded, bolted, screwed and shot-in attachments are restricted per AISC 340, Section 7.4.
D. Seismic Critical Weld (SCW):  Welds used in primary members and connections in the Seismic Force Resisting System, including complete penetration, partial penetration and fillet welds.  Except as specifically noted on Drawings or approved in writing by the University’s Representative, the following welds shall be considered Seismic Critical Welds: welds between brace gussets and frame; welds of braced frame columns to baseplates and braced frame column splices, welds at moment resisting connections of beams to columns, including shear tabs and continuity plates; and welds noted on Drawings as Seismic Critical.
1.4 SUBMITTALS

A. Submit under provisions of Division 01 Section "General Requirements."
B. Shop drawings for structural steel fabrications shall be submitted for review prior to fabrication.  Examples include, but are not limited to:

1. Complete fabrication and erection plans and procedures giving full information on aspects of the erection which will effect alignment, plumb and dimensional accuracy of the structure.

2. Connections including size and spacing of bolts and welds.

3. Indicate profiles, sizes, spacing, and locations of structural members, openings, camber and attachments. Indicate welded connections with AWS welding symbols.  Indicate net weld lengths.  Details of welding materials, equipment, sequence and technique to be used.  Shop and erection details incorporating seismic critical welds shall include explicit references to corresponding weld procedure specifications.
4. The Subcontractor shall survey, review and confirm as-built conditions prior to developing shop drawings. Field modifications to suit as-built conditions shall be a the Subcontractor’s expense.
C. Welding Procedure Specifications: Subcontractor shall submit welding procedure specifications (WPS) for each shop and field welding joint type and process to the Project Manager and the University's Testing Agency for review.
1. The WPS shall be prepared and signed by a welding professional whose qualifications include a minimum of 5 years experience with the welding technologies proposed.
2. The WPS shall include, at a minimum, the information specified in AWS 01.1, Section 3 and the supplemental provisions of Annex H.
3. Prequalified WPS may be used provided they meet the requirements of AWS D1.1, Section 3 for prequalified welds.
4. Any single deviation from the AWS 01.1 requirements for prequalified welds shall necessitate qualification by test per AWS 01.1, Section 4. WPS that are qualified by testing shall conform the additional requirements of AWS 01.1, Annex IV and shall include the corresponding Procedure Qualification Records (PQRs).
5. WPS for seismic critical welds shall conform to the additional requirements of AWS D1.8, Section 6.1.
D. Welder Performance Qualification Records (WPQR): Subcontractor shall submit WPQR for each shop and field welder to the University's Testing Agency for review.
E. Welders' Certificates: Documentation certifying each welder employed on the work meets AWS qualifications.  
F. Manufacturer's Certificate: Submit certification that manufactured products (including bolts, nuts and washers) meet or exceed specified requirements. Manufactured products are to be delivered in unopened containers. Certification numbers must appear on product containers for bolts, nuts and washers and the numbers shall correspond to the identification numbers on the Manufacturer's Certificate. The Manufacturer's symbol and grade markings must appear on bolts, nuts and washers. Submit manufacturer’s certification that structural shapes contain specified percentage recycled material.
G. Product data: Submit certification that manufactured products meet or exceed specified requirements.
1. Weld filler material including filler metal Charpy V-Notch test values, electrodes, fluxes and shield gases.

2. Prime paint.
3. Welded studs.
H. Mill Test Reports: Submit mill test reports indicating structural strength, destructive and nondestructive test analysis and chemical analyses from each heat of steel used in the work.

1.5 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC specifications.

B. Welders shall be qualified in accordance with AWS D1.1 for each process, position and joint configuration.

C. Maintain one copy of each referenced document on site.

D. Survey anchor bolts for location and elevation prior to casting concrete.

E. Fabricator Qualifications:  The Company shall submit written documentation of experience in performing the work of this Section prior to award of the Subcontract.

F. Erector Qualifications: Company with a documented experience in performing the work of this Section.

G. The design of connections not detailed on the Drawings shall be under the direct supervision of a Structural Engineer experienced in design of this work and licensed in the State of California.
1.6 TESTS AND INSPECTIONS

A.  Notification: 

1. The Subcontractor shall notify the University's Testing Agency of work to be tested and inspected. Notification shall be sufficiently in advance to allow scheduling of tests and inspections, but not less than 24 hours. 

2. The Subcontractor shall immediately notify the Project Manager if the University's Testing Agency indicates that quality assurance tests and inspection requirements have not been met. 
B.  University's Quality Assurance Tests and Inspections: 

1. 1. General: Quality assurance tests and inspections shall be the responsibility of the University. The University shall retain a testing agency, referred to herein as the University's Testing Agency, who shall perform the required tests and inspections, prepare written summary reports of tests and inspections, and review submittals. 

2. The University's Testing Agency shall submit written procedures, qualifications and reports as specified in ANSI/AISC 341, Appendix Q, Section Q4. 

3. The University's Testing Agency shall perform tests and inspections per CBC, Chapter 17 and as follows: 

a. Collect and review certified mill analysis reports. 

b. Review steel identification per CBC Section 2203.2. Material that cannot be identified or has a questionable source shall be tested by the Subcontractor's Testing Agency. 

c. Collect and review certificates of conformance. Materials not accompanied by manufacturer certificates shall be tested by the Subcontractor's Testing Agency. 

d. Welding Tests and Inspections: 
1) Personnel performing welding inspections and nondestructive testing shall meet the minimum qualifications specified in AWS D1.1, Section 6. 
2) Personnel performing welding inspections and nondestructive testing on seismic critical welds shall meet the additional qualifications specified in AWS D1.8, Section 7. 

3) Review shop and field WPS in accordance with AWS D1.1 and D1.8. 4) Confirm welders, welding foreman, and QC Inspectors have a copy of the approved WPS. 
4) Confirm welders, welding foreman and QC inspectors have a copy of the approved WPS.

5) Review WPQR in accordance with AWS D1.1 and D1.8 for the welds to be performed. 
6) Confirm welding equipment settings, and voltage and amperage at point of welding. 

7) Perform visual inspection of shop and field welds in accordance with ANSI/AISC 341, Appendix Q, Section Q5.1. Inspections for items marked P (Perform) for both QC and QA inspections shall be the performed by the University's Testing Agency. Acceptance criteria for visually inspected welds shall be in accordance with AWS D1.1, Section 6. 

8) Perform nondestructive tests (NDT) of shop and field welds in accordance with ANSI/AISC 341, Appendix Q, Section Q5.2, except as noted below. Provide NDT equipment as required to perform specified tests. 
a) Ultrasonic testing (UT) shall conform to AWS D1.8, Section 7.10. 
b) The rate of ultrasonic testing on complete jOint penetration (CJP) 

groove welds may be reduced to 25-percent for an individual welder or welding operator after sufficient project experience is demonstrated per Appendix Q, subsection Q5.2g. However, no reduction in testing frequency shall be permitted for demand critical welds. 

c) Magnetic Particle (MP) testing shall conform to AWS D1.8, Section 7.9. 

d) The rate of magnetic particle testing on CJP groove welds may be reduced to 1 O-percent for an individual welder or welding operator after sufficient project experience is demonstrated per Appendix Q, subsection Q5.2h. However, no reduction in testing frequency shall be permitted for demand critical welds. 

e. High-Strength Bolting Tests and Inspections: 

1) Sample and test high strength bolts, nuts and washers in accordance with the requirements of the Specification for Structural Joints Using ASTM A 325 or A 490 Bolts. 

2) Inspect installation of high strength bolts per ANSI/AISC 341, Appendix Q, Section Q5.3. Inspections for items marked P (Perform) for both QC and QA inspections shall be the performed by the University's Testing Agency. 

f. Welded and bolted connections that fail to meet the acceptance criteria specified shall be re-inspected and/or re-tested after corrections have been made by the Subcontractor. 

g. Welded Studs: Inspect size, number, placement and welding of welded studs in accordance with Section 7 of AWS D1.1. 

h. Deformed Bar Anchors: Inspect size, number, placement and welding of deformed bar anchors in accordance with the manufacturer's ICC report. 

i. Confirm structural and non-structural connections do not occur in the protected zones of the SLRS, except as indicated on the Drawings. 

j. The University's Testing Agency shall review Subcontractor quality control test and inspection reports. 
1.7 Subcontractor's Quality Control Tests and Inspections: 

1. General: Quality control tests and inspections shall be the responsibility of the Subcontractor. Where required herein, the Subcontractor shall retain a testing agency, referred to herein as the Subcontractor's Testing Agency, to demonstrate that quality control conforms to the requirements of the Contract Documents. Quality Control Test and Inspection Reports shall be prepared and submitted for review. 

2. Welding Quality Control Inspections: The Subcontractor's Testing Agency shall perform visual inspection of welding per ANSI/AISC 341, Appendix Q, Section Q5.1. 

a. Personnel performing quality control inspections of welding shall meet the minimum qualifications specified in AWS D1.8, Section 7. 

b. The Subcontractor's Testing Agency need not perform inspections for items marked P (Perform) for both QC and QA inspections. These inspections will be performed by the University's Testing Agency. 

3. High-Strength Bolting Quality Control Inspections: The Subcontractor's Testing Agency shall perform visual inspection of high-strength bolting per ANSIIAISC 341, Appendix Q, Section Q5,3, a, The Subcontractor's Testing Agency need not perform inspections for items marked P (Perform) for both QC and QA inspections, These inspections will be performed by the University's Testing Agency, 
4. Tension Tests: The Subcontractor's Testing Agency shall conduct one tension test and one bend test in accordance with ASTM A 370 for each heat of structural steel not accompanied by certified mill analysis reports, Test reports shall be reviewed by the University's Testing Agency before placement of steel. 

5. Filler Metal Toughness Tests: The Subcontractor's Testing Agency shall test each type of filler metal not accompanied by the manufacturer's certificate of conformance for the filler metal toughness requirements in Part 2 of this specification, Test procedures shall conform to ANSIIAISC 341, Appendix X, 

1.8 SUBCONTRACTOR'S ENGINEERING SERVICES 
A. General: Where engineering services are required herein, the Subcontractor shall retain a Structural Engineer registered in the State of California, referred to herein as the Subcontractor's Engineer. 
1. Where explicitly allowed, a Civil Engineer registered in the State of California is acceptable as the Subcontractor's Engineer. 

2. Documents prepared by the Subcontractor's Engineer shall be stamped and signed. 

B. Shoring: The Subcontractor's Engineer shall design, detail, inspect, and provide scheduled procedures for shoring of composite steel framing, The design shall conform to the applicable Federal, State and local requirements, Drawings shall include detailed procedures and schedules for installation, sequencing and removal of shoring, 
1.9 FIELD MEASUREMENTS

A. Verify that field measurements are as indicated on the Shop Drawings.
PART 2 -  PRODUCTS

2.1 MATERIALS

A. Structural Steel Members: A992 for rolled wide flange shapes and, for other rolled shapes and plate. Rolled shapes shall contain a minimum of 75 percent recycled post consumer steel.
1. Heavy sections shall meet the requirements of AISC 360, Section A3.1c.

2. Hot rolled sections with flange thickness 1-1/2 inch and greater shall have Charpy V-Notch toughness of 20 ft-lb at 70 degrees F tested in the alternate core locations described in ASTM A6, Supplementary Requirement S30.
B. Plate, bars and channels: ASTM A36 unless otherwise noted on the drawings. Plates 2 inch thick and greater shall have Charpy V-Notch toughness of 20 ft-lb at 70 degrees F tested at any location permitted by ASTM A673.
C. Structural Tubing: ASTM A500, Grade B. Structural tubing shall be new and contain a minimum of 75 percent recycled post consumer steel.

D. Pipe: ASTM A53, Type E or S, Grade B. Pipe shall be new and contain a minimum of 75 percent recycled post consumer steel and not more than 0.05 percent sulphur.

E. Shear Stud Connectors: ASTM A108, Grades 1010 through 1020 inclusive.  Connectors shall be free of defects, cracks or bursts deeper than half the thickness from the periphery of the head to the shaft.  After welding, studs will be the length shown on the drawings.

F. Threaded Stud Connectors: Threaded studs in structural steel connections shall be reduced base studs conforming to ASTM A108, Grades 1010 through 1020 inclusive.  After welding, studs will be the length shown on the drawings.

G. Bolts and Nuts: Bolts in structural steel connections shall be ASTM A325 unless designated as A490 on the drawings. Nuts shall be ASTM A563 Grade C or DH. Patented, high strength steel connectors conforming to ASTM F1852 must be submitted for approval by the University and will not be permitted at slip critical bolted connections.  Where galvanized connectors are called for on the drawings, they shall be galvanized in accordance with ASTM A153.  Bolts conforming ASTM A307 and nuts conforming to ASTM A563 may be used in stair, handrail, miscellaneous steel and timber connections.

H. Washers shall be flat and either circular, square or rectangular conforming to ASTM F436 Type 1. The finish of washers is to match the nut. A325 bolts shall have washers under the head and A490 bolts shall have hardened washers under the head and the nut.

I. Anchor Bolts: ASTM F1554 [36] [55] [105]-ksi yield strength, unless otherwise designated on the drawings.

J. Welding Materials: Filler metals shall conform to Table 4.1 of AWS D1.1. Electrodes and equipment settings shall be as recommended by the filler metal manufacturer for the position, thickness and conditions of use. electrodes and filler metal shall be low hydrogen types. FCAW wire diameter shall not exceed the values in Section 4.14.1 of AWS D1.1. In addition, filler metal for Seismic Critical Welds shall be capable of producing welds with Charpy V-Notch test values conforming to the AISC 341.

K. Sliding Bearing Plates: Teflon coated.

L. Grout: [As specified in Division 03 Section "Grouting".][ Non-shrink metallic grout shall be Master Builders Embeco 636, Burke Company Metallic Spec Grout or equal].

M. Shop and Touch-Up Primer: [Tnemic Series V10, Maclac 42 Series or an approved equal free of chromate and lead with volatile organic compounds less than 340 grams per liter.] [Division 09 Section "Painting"]

N. Touch-up Primer for Galvanized Surfaces: Zinc rich type.

2.2 CONNECTIONS

A. Unless otherwise noted on the drawings, shop connections shall be welded and field connections, except moment connections, shall be bolted. Weld only in accordance with approved welding procedures.

B. Unless otherwise noted on the drawings, bolted connections shall be 3/4-inch diameter A325-N; connections shall have a minimum of two bolts.  Shoulder bolts with hex nut and lock washers shall be used in slotted connections with the washer covering the slot in positions.

C. Unless connections are detailed on the drawings, the Subcontractor is responsible for the design of connections.

D. All elements of a connection shall be designed to resist the loads and moments shown on the drawings; if the reaction or load is not shown on the drawings, connections are to be designed as follows:

1. Beam connections are to be designed to resist one half the allowable load for the appropriate span given in the Tables 3-6 through 3-9 in the AISC Manual of Steel Construction.  Beam connections will be in accordance with the AISC Manual of Steel Construction. The minimum connection angle length will be half the depth of the beam depth.

2. Horizontal and vertical bracing connections shall have a minimum of two bolts.

E. Gusset plates connecting horizontal and vertical bracing to beams and/or columns shall be connected to both adjacent members; where this is not practical, provision shall be made for the moment induced by the eccentricity of the load to the work point of the connection.  Gusset plates for horizontal bracing shall be located within the top two rows of bolts of beam connection angles, unless otherwise noted on the drawings.  The minimum thickness of gusset plates in single shear shall be 5/16-inch (7.94 m) for bolts in single shear and 3/8-inch (9.50 mm) for bolts in double shear.

F. Oversize holes for anchor bolts may be used with field welded washer plates. Anchor bolts for each column shall be furnished with a 1/8 (1.18 mm) thick sheet metal template.

G. Welded column splices shall be in accordance with the Seismic Provisions. In addition welded transition splices shall be beveled.

2.3 FABRICATION

A. Fabricate structural steel in accordance with the applicable provisions of the AISC Specifications for Structural Steel Buildings.  Where practical, fabricate and assemble in the shop.

B. Obtain field measurements necessary for steel fabrication.

C. Perform high strength shop bolting in accordance with the appropriate ASTM specification.  Complete high strength shop bolting before welding.

D. Dimensional tolerances:
1. Overall length of members with both ends milled may vary by 1/32-inch (33.53 mm).

2. Overall length of members without milled ends may vary by 1/16-inch (1.59 mm) for lengths less than 30 feet (9 m) and 1/8-inch (1.18 mm) for lengths 30 feet (9 m) and over.

E. Where structural joints are welded, the detail of the joints, welding technique, weld quality and appearance, and methods for correcting defective welds shall conform to the AISC Code of Standard Practice and AWS D1.1.  Welding procedure and sequence shall conform to AWS B2.1.  surfaces to be welded shall be clean and free of rust, paint, or galvanizing.  Burned or flame cut edges shall be chipped clean and wire brushed.

F. Where milling is indicated on the drawings, the contact surfaces shall be machined true to obtain full and complete contact.

G. Structural members are selected from generally available rolled sections; however, if the specified sections are not available, the Subcontractor shall provide sections with equivalent physical properties after approval by and at no additional cost to the University.

H. Column splices shall be located every two stories and not more than thirty feet apart. Column splices for perimeter columns shall be located at least four feet above the floor level and shall have a hole to permit installation of fall protection cable at three foot six inches above the floor level.

I. Shear studs shall not be installed in the shop.

2.4 FINISH

A. Prepare structural component surfaces in accordance with [SSPC SP-6 ] [Division 09 Painting Sections"].

B. Shop prime structural steel members.  Apply two coats of different colored primer to areas which will be inaccessible after erection or assembly.  Do not prime surfaces that will be fireproofed, in contact with concrete, within 3 inches of field welds, or on the faying surface of high strength bolted friction connections.

C. Galvanize structural steel members indicated on the Drawings as galvanized in accordance with ASTM A123 and A385 after fabrication. Prepare galvanized surfaces to be painted in accordance with ASTM D2092 and shop coat with a compatible primer. Repair damaged galvanizing in accordance with ASTM A780.

2.5 SOURCE QUALITY CONTROL

A. Shop inspection and testing will be performed under provisions of Division 01.

B. Subcontractor shall furnish samples as required for testing at no additional cost.

1. [Furnish 3 additional high strength anchor bolts to permit random sampling and testing by Testing Laboratory.]

C. The University’s Testing Laboratory will:

1. Review manufacturer’s test reports for compliance with specified requirements.

2. Review welding procedure specifications.

3. Verify material identification.

4. [Randomly sample and tension test 3 high strength anchor bolts for conformance with ASTM A354, Grade BD.  Test full size samples for ultimate strength and yield strength; do not proof load test.  If full size specimens fail yield test; machine samples and retest for yield.]

5. Inspect high-strength bolted connections as required by CBC Section 1704.3 and in conformance with RCSC Specification.

6. Inspect welding as required by CBC Section 1704.3.
7. Ultrasonically inspect base metal thicker than 1½ inches for discontinuities behind welds in accordance with CBC Section 1704.3. Inspect column baseplates thicker than 1-1/2 inches when column flanges are complete penetration welded to baseplates.

8. Nondestructive test complete penetration groove welds larger than 5/16 inches by ultrasonic methods for conformance with the weld quality and standard of acceptance of AWS D1.1 for welds subject to tensile stress.

9. For “Seismic Critical Welds”, perform QA inspection tasks in accordance with FEMA-353, Section 6.6 and Table 6-2.  Unless otherwise noted on Drawings, use Inspection Category 2.

a. Use Inspection Category 1 for CJP groove welded column splices.

b. Use Inspection Category 3 for fillet welds.

10. For “Seismic Critical Welds”, nondestructive test in accordance with procedures of FEMA-353, Section 6.7 modified as follows:
a. Complete Penetration Groove Welds and Partial Penetration Groove Welds:  Ultrasonic Test 100 percent of joints, full length, for conformance with the weld quality and standard of acceptance of AWS D1.1 Section 6.20 and Table 6.3.
b. Magnetic Particle Test  all exposed weld surfaces where backing bars and weld tabs are removed.
c. Fillet Welds:  Magnetic Particle test 25 percent of joints, partial length.  Test in accordance with provisions of FEMA-353, Section 6.7.1 for conformance with Section 5.8.2.

d. Test weld access holes in accordance with FEMA-353, Section 6.7.4.6.

e. Test column web for cracking above and below continuity plates after welding in accordance with FEMA-353, Section 6.7.4.4.  Use dye-penetrant or magnetic particle test.
11.
Faulty and Defective Welding: Any welding performed without inspection, or not in compliance with the approved WPS, or displaying cracks, slag inclusion, lack of fusion, undercut or other defects defined by the AWS, ascertained by visual or nondestructive means, shall be removed and properly replaced by the subcontractor and re-inspected by the Testing Agency all at the subcontractor’s expense.
D. Periodically, inspect and test stud welding as required by CBC Section 1704; in accordance with AWS D1.1 review pre-production testing and qualification, periodically inspect welding and perform verification inspection and testing.
PART 3 -  EXECUTION

3.1 PREPARATION

A. Provide anchor bolts and other items embedded in concrete.

B. Furnish and install temporary supports and internal braces necessary to support structural steel during erection.  Temporary supports and braces shall be adequate for anticipated wind, seismic, equipment and erection loads.  Remove temporary shoring after the steel erection is complete.

C. After completion of welds, remove weld tabs (spillage dams) in accordance with AWS D1.1 provisions for dynamically loaded structures. After completion of full penetration groove welds, remove backing bars in accordance with AWS D1.1 provisions for dynamically loaded structures, inspect the weld and reinforce the groove weld with a fillet weld. Peening of thick welds shall be performed in accordance with AWS D1.1.

3.2 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

B. Beginning of installation means Subcontractor accepts that existing conditions meet the requirements for installation.

3.3 ERECTION

A. Erect structural steel in accordance with the AISC Specifications for Structural Steel Buildings, except as modified herein.  Where members can not be properly assembled due to misfabrication or deformation due to handling or transportation, the condition shall be reported to the University with a proposed method of correction for approval.  Erect steel to the lines and grades indicated on the drawings and in accordance with the Erection Drawings.

B. During erection beams and vertical bracing are to be secured with at least two bolts prior to releasing the hoisting cable.

C. Perform high strength bolting in accordance with the appropriate ASTM specification.  Complete high strength bolting before field welding.

D. Do not field cut or alter structural members without approval of the University.

E. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in contact with concrete.

F. Grout base plates with non-shrink grout.  Clean concrete bearing surfaces from bond-reducing materials, and roughen if necessary to improve bond to surfaces.  Clean the bottom surface of base plate.  Set base plate on wedges or other adjustable devices.  After the base plate has been positioned and plumbed, tighten the anchor bolts.  Pack grout solidly between the bearing surfaces to ensure that no voids remain.

G. Where field welding to existing structural members is required, the Subcontractor shall confirm the weldability of the existing steel by cutting or drilling samples and having them tested by the Subcontractor's Independent Testing Laboratory.  The testing laboratory shall recommend the location for taking samples, provide a report on weldability, recommend the type of electrode and weld and inspect the final welds. The Subcontractor will be responsible for preparing the existing steel for welding and touch of the surfaces.
H. Post Heat/Cool Down of “Seismic Critical Welds”: For groove welds in base metal 1-1/2 inches thick or larger, or if the ambient temperature is likely to be lower than 50◦ F in the 8 hours following termination of welding, insulating blankets or other means shall be employed to limit the rate of cool down to no more than 30◦ F per hour.
3.4 ERECTION TOLERANCES

A. Tolerances shall be in accordance with the AISC Code of Standard Practice. Crane rail tolerances shall comply with CMAA Specification 70.

3.5 INSPECTION AND TESTING

A. Inspection and testing will be performed under provisions of Division 01 Section "Special Procedures." The Subcontractor shall be responsible for in-house visual inspection and implementing a quality control program.

B. The University's Independent Testing Agency will inspect and test field high strength bolting and welding in accordance with Paragraph 2.5.

C. Notify the University Project Manager of the fabrication and erection schedules in writing. The schedules shall include time for the University's representative to observe shop assembly, make visual inspections, nondestructive tests of welds, observe erection and perform field testing. Prior to welding, provide the University Project Manager two weeks written notification, including quantity, type, duration, shift(s) and location, of welding activities to be performed. costs associated with delays resulting from noncompliance with the notification requirements will be born by the Subcontractor. Fabrications performed without reviewed shop drawings, reviewed weld procedures, material certifications or the specified notification of welding activities shall be considered defective work and subject to rejection. Defective work rejected by the University shall be corrected by the Subcontractor at no additional cost to the University.

3.6 PROTECTED ZONE SIGNAGE

A. Install permanent signage as soon as practical following the masking of temporary signage by spray fireproofing or finish painting. For permanent signage requirements refer to the sample sign text in figure 3 from http://www.icclabc.org/uploads/LARUCP_ST-05_Guideline_for_Steel_Moment_Frame_v1.0.pdf.
3.7 WASTE MANAGEMENT

A. Conform with Division 01 Section "Construction Waste Management”.

B. Collect scraps and cut-offs and place designated areas for recycling.

C. Separate other waste materials in accordance with the Waste Management Plan and place designated areas for recycling.

END OF SECTION 051200
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