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SSP S8-W04 is required for welding structural steel members.

SSP 09-900 is required for painting structural steel members.

12-5.__  STRUCTURAL STEEL FOR BUILDINGS

PART 1 - GENERAL

SUMMARY

1

This work includes fabricating, assembling, furnishing, and erecting structural steel.

DEFINITIONS

2.  Verify the plans clearly identify any demand critical welds.

Demand Critical Welds:  Those welds, the failure of which would result in significant degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are indicated as "Demand Critical" or "Seismic Critical" on the plans.

3

Heavy Sections:  Rolled and built-up sections as follows:

1.
Shapes included in ASTM A 6/A 6M with flanges thicker than 1 1/2 inches

2.
Welded built-up members with plates thicker than 2 inches

3.
Column base plates thicker than 2 inches

4

RCSC:  The Research Council on Structural Connections.

5.  Verify the plans clearly identify any SLRSs.

Seismic-Load-Resisting System (SLRS):  Elements of structural-steel frame designated as SLRS or along grid lines designated as SLRS on plans, including columns, beams, and braces and their connections.

6*.  Designer to enter all structural steel elements to be used in the list below, add or delete numbers as necessary.  Choose from the elements listed in AISC 303, Section 2.1, "Definition of Structural Steel."  The AISC 303 code (pdf file) can be viewed and downloaded at http://www.aisc.org/content.aspx?id=2884.

Structural Steel:  Elements of the structural steel frame essential to support the design loads, including the following:

1.


2.


3.


4.


5.


6.


SUBMITTALS

7

Product Data:  Submit product data for items to be incorporated into the work, including structural steel, high strength fastener assemblies, and alternative connectors.
8.  Use Paras 8 thru 9.2 when recycled content is required for LEED Credit MR 4.1, or Credits MR 4.1 and MR 4.2.

LEED:

9*.  Edit to suit project.


Submit product data for Credit MR 4.1[ and Credit MR 4.2]:

1.
For products having recycled content, submit documentation indicating percentages by weight of postconsmer and preconsumer recycled content.

2.
Include statement indicating costs for each product having recycled content.

10

Working Drawings:

11

Submit working drawings that include the following:

1.
A comprehensive list of all structural steel elements to be used as described under AISC 303, Section 2.1, "Definition of Structural Steel."

2.
Sequence of shop and field assembly and erection, welding sequence and procedures, and welding nondestructive testing (NDT) sequence and procedures.

3.
Identification of welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.

4.
Location of butt welded splices on a layout drawing of the entire structure.

5.
Location and details of any temporary supports that are to be used.

6.
Type, size, and length of bolts, distinguishing between shop and field bolts.  Identify high-strength bolted connections.

7.
Identification of members and connections of the seismic-load-resisting system.

8.
Identification of locations and dimensions of protected zones.

9.
Identification of demand critical welds.

10.
Any changes proposed in the work, details of connections and joints exposed to the weather, and details for connections not dimensioned on the plans.  If changes are proposed or connections are designed, submit design calculations stamped and signed by an engineer who is registered as a Civil or Structural Engineer in the State of California.  The expiration date of the registration must be shown.

12

Working Drawings for Falsework:  Submit working drawings and calculations for falsework for use during the erection of structural steel.  Design and construct the falsework to provide the necessary rigidity, and to support the applied loads.  Working drawings and design calculations must be stamped and signed by an engineer who is registered as a Civil or Structural Engineer in the State of California.  The expiration date of the registration must be shown.

13

Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):  Submit WPSs and PQRs under AWS D1.1/D1.1M for each welded joint whether prequalified or qualified by testing, including the following:

1.
Power source (constant current or constant voltage).

2.
Electrode manufacturer and trade name, for demand critical welds.

14

Qualification Data:  Submit fabricator and welder qualifications.

QUALITY CONTROL AND ASSURANCE

15

Fabricate, assemble, and erect structural steel under AISC 303, 325, 341, and 360.

16

Welding:  Weld under AWS D1.1/D1.1M and AWS D1.8/D1.8M, and comply with Section 8-3, "Welding."

17

Welding Qualifications:

18


Qualify procedures and personnel under AWS D1.1/D1.1M.

19


Welders and welding operators performing work on bottom-flange, demand-critical welds must pass the supplemental welder qualification testing, under AWS D1.8/D1.8M.  FCAW-S and FCAW-G must be considered separate processes for welding personnel qualification.

20

Certificates of Compliance:  Furnish a Certificate of Compliance for structural steel products under Section 6-1.07, "Certificates of Compliance."  Include mill test certificates for each heat number of steel used in the work.
21.  Use for LEED projects.

LEED:

22.  Use (optionally) when seeking MR Credit 4, Recycled Content.

MR Credit 4, Recycled Content:  Use materials with recycled content to contribute toward achieving MR Credit 4.

23*.  Use when some specific eligible materials have been predetermined by the designer.  Structural steel typically has significant recycled content.  LEED allows a default assumption of 25% postconsumer recycled content for steel, but available products may well exceed this value.

The following materials must have recycled content [in not less than the specified percentages]:

______________________

______________________

______________________

24.  Use (optionally) when seeking MR Credit 5, Regional Materials.

MR Credit 5, Regional Materials:  Use materials with regional content, to contribute toward achieving MR Credit 5.

25*.  Use when some specific eligible materials have been predetermined by the designer.

The following materials must have regional content [in not less than the specified percentages]:

______________________

______________________

______________________

26

Final Drawings:

27

At the completion of each structural steel building, furnish one set of reduced prints on 60-pound (minimum) bond paper, 11 inches x 17 inches, of the corrected original tracings of all approved working drawings for each building.  Include an index prepared specifically for the drawings for each building containing sheet numbers and titles on the first reduced print in the set for each building.  Arrange reduced prints for each building in the order of drawing numbers shown in the index.

28

The edge of the corrected original tracing image must be clearly visible and visually parallel with the edges of the page.  Provide a clear, legible symbol on the upper left side of each page to show the amount of reduction, and provide a horizontal and vertical scale on each reduced print to facilitate enlargement to original scale.

DELIVERY, STORAGE, AND HANDLING

29

Load, transport, unload, and store structural materials so they are kept clean and undamaged.  Store materials to permit access for inspection and identification.

30

Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Provide covers for protection of materials.

PART 2 - PRODUCTS

MATERIALS

31*.  Use para. when recycled content is required for LEED Credit MR 4.1, or Credits MR 4.1 and MR 4.2.  Edit to suit project.

Recycled Content of Steel Products:  Provide products with an average recycled content of steel products so postconsumer recycled content plus one-half of preconsumer recycled content is not less than [25] [50] <Insert number> percent.

32.  Yield stresses (fy) must be shown on the plans (typically designated in "Design Notes").

Steel Bars, Plates, Channels, Angles, and Shapes (other than W-shapes):  For each yield stress shown on the plans, comply with the following:

1.
ASTM A 36/A 36M, when minimum yield stress is 36 ksi.

2.
ASTM A 572/A 572M, Grade 50, when minimum yield stress is 50 ksi.

33

W-shapes:  Comply with ASTM A 992/A 992M.

34

Pipe:  Comply with ASTM A 53/A 53M, Grade B, standard weight, unless otherwise shown on the plans.

35.  Yield stresses (fy) must be shown on the plans (typically designated in "Design Notes").

Hollow Structural Sections:  For each yield stress shown on the plans, comply with the following:

1.
ASTM A 501, when minimum yield stress is 36 ksi.

2.
ASTM A 500/A 500M, Grade B, when minimum yield stress is 42 ksi for round shapes, and when minimum yield stress is 46 ksi for square and rectangular shapes.

3.
ASTM A 500/A 500M, Grade C, when minimum yield stress is 46 ksi for round shapes, and when minimum yield stress is 50 ksi for square and rectangular shapes.

BOLTS, CONNECTORS, AND ANCHORS

36.  Use when stud connectors are shown on the plans.

Stud Connectors:  Comply with ASTM A 108, AISI Grades 1018 through 1020, cold drawn, either semi- or fully kilned.

37

Anchor Bolts and Anchor Rods, Nuts and Washers:

38.  If high strength bolts/rods are required, plans must show the high strength grades (Grade 55 or Grade 105).


Headed and Unheaded Anchor Bolts and Anchor Rods:  Comply with ASTM F 1554.  Use Grade 36 unless a higher grade is shown on the plans.

39

Nuts:  Comply with ASTM A 563.

40

Washers:

1.
Washers bearing on wood surfaces must be commercial quality.

2.
Washers bearing on steel surfaces must comply with ASTM F 436, Type 1.

3.
Plate washers must comply with ASTM A 36/A 36M.

41


Exposed anchor bolts and anchor rods, nuts and washers must be hot-dipped galvanized.

42

Machine Bolts, Nuts, and Washers:

43

Machine Bolts:  Comply with ASTM A 307.

44

Nuts:  Comply with ASTM A 563.

45

Washers:  Commercial quality.

46

High Strength (HS) Fastener Assemblies:

47.  Verify the plans show required bolt grades.


HS Bolts:  Comply with ASTM A 325 or A 490 when shown on the plans.

48


Nuts:  Comply with ASTM A 563.

49


Washers: Comply with ASTM F 436, Type 1.

50


Direct Tension Indicators:  Comply with ASTM F 959.

51


Tension Control Bolts:  Comply with ASTM F 1852.

MORTAR

52

Mortar:  Use one part cement, measured by volume, to 2 parts clean sand and only enough water to permit placing and packing.

SHOP FABRICATION

53

Shop Fabrication and Assembly:

1.
Cuts must not deviate more than 1/16 inch from the intended line.  Remove roughness, notches, and gouges.

2.
At points of loading, bearing stiffeners must be square with the web.  At least 75 percent of the stiffener must be in contact with the flanges.

3.
Finished members must be true to line and be free from twists, kinks, warps, dents, and open joints.  Finished members must have square corners and smooth bends

4.
Exposed edges and ends of metal must be dressed smooth, with no sharp edges, and with corners slightly rounded.

5.
Mark and match-mark materials for field assembly.

6.
Complete structural steel assemblies, including welding of units, before shop-priming operations.

54.  Use when stud connectors are shown on the plans.

Stud Connectors:  Prepare steel surfaces as recommended by manufacturer of stud connectors.  Use automatic end welding of stud connectors under AWS D1.1/D1.1M and manufacturer's instructions.

55

Connections:

1.
Clean abutting surfaces at connections.

2.
Do not cut or weld at the jobsite, except as shown on the approved working drawings or approved by the Engineer.

3.
Cut, drill, or punch holes perpendicular to steel surfaces.  Finished holes for bolts must be cylindrical.  Sub-punch and sub-drill holes ¼ inch smaller in diameter than the diameter specified for the finished hole.

56

Bolted Connections:

57

Fabricate steel to steel bolted connections with machine bolts or HS fastener assemblies when shown on the plans.

58


Machine Bolts:  Snug tighten.

59


HS Fastener Assemblies:

60.  If high strength bolts are required, plans must show the high strength grades (Grade 55 or Grade 105).


Assemble and install HS fastener assemblies under RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
61.  If pretensioned and/or slip critical joint types are required, plans must show joint type.

Joint Type:


1.
Snug tightened when no joint type is shown on the plans.


2.
Pretensioned or slip critical when joint type is shown as such on the plans.

62


Galvanize HS fastener assemblies, or equivalent fasteners, by mechanically deposited coating process.

63

The bolt head type and head location must be consistent within a joint.

64

Install nuts on side of member least exposed to view.

65.  Use when built-up sections are required.


Welded Connections:  Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances in AISC 303 for mill material.

66


Holes for Other Work:  Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarged holes by burning.  Drill holes in bearing plates.

SHOP FINISHES

67

Shop prime structural steel members, except those to receive sprayed‑fireproofing.

68

Clean and coat steel surfaces of shop primed members under Section 12-9, "Painting."

69

HS Bolted Connections:  Contact surfaces of HS bolted connections and ungalvanized anchorage assemblies must be coated before assembly.  The total thickness of primer on each faying surface of slip-critical joints must be between 1 mil and the maximum allowable dry film thickness determined under the RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

SOURCE QUALITY CONTROL

70

Welded Connections:  Test and inspect welded connections under AWS D1.1/D1.1M and the following:

71


Inspection:

1.
Comply with AISC 341, Section Q5.2, except for CJP groove welds not receiving ultrasonic testing, perform magnetic particle testing on 100% of each root weld pass and each final weld pass of these welds.

2.
Perform magnetic particle testing on 25% of each PJP groove weld.  The Engineer will select the locations for testing.  The cover pass must be ground smooth before testing.

72


Acceptance Criteria:

*.  Edit to suit project.  Use Table 6.2 for typical structures. Use Table 6.3 for structures where stress reversal is likely (e.g. - high wind loads, slender members, or structures having low member redundancy).

1.
Ultrasonic Testing:  Comply with AWS D1.1/D1.1M, Table [6.2 for statically loaded nontubular connections][6.3 cyclically loaded nontubular connections].

2.
Magnetic Particle Testing:  Comply with AWS D1.1/D1.1M, Clause 6, Part C.

73


Repairs:

1.
If repairs are required, perform NDT on the repaired portion and re-inspect the weld by performing additional NDT on the entire length of the unrepaired portion of the weld under "Source Quality Control."

2.
NDT of repaired work must be performed at your expense.

PART 3 - EXECUTION

ERECTION

74

Set structural steel accurately in locations and to elevations indicated.
75

Setting Bases and Bearing Plates:

76


Clean concrete and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates.

77

Set base plates and bearing plates for structural members on wedges or other adjusting devices.

78.  If a pretensioned joint type is required, plans must show the pretensioned joint type.


Snug-tighten anchor bolts when no specific joint type is shown on the plans after supported members have been positioned and plumbed.  Pretension anchor bolts when joints are shown as such on the plans after supported members have been positioned and plumbed.  Do not remove wedges or shims except, if protruding, cut off flush with edge of plate before packing with mortar.

79


Solidly pack mortar between bearing surfaces and base or bearing plates so there are no voids.  Neatly finish exposed surfaces and allow to cure.

80

Field Splices:

81

Field splices must be made only at the locations shown on approved working drawings or approved by the Engineer.

82

Accurately assemble parts in their final position as shown on the plans and in true alignment with related and adjoining work before final fastening.

83

Support parts to provide a vibration free, rigid, and secure installation.

FIELD CONNECTIONS

84

Assembly and installation of bolted connections must comply with "Bolted Connections" under "Shop Fabrication."

FIELD QUALITY CONTROL

85

Testing and inspection of field-welded connections must comply with "Welded Connections" under "Source Quality Control."

FIELD FINISHES

86

Touch-up Painting:  After erection, clean field welds, bolted connections, and abraded areas of shop paint under SSPC-SP 2 or SSPC-SP 3.  Apply one coat of the same coating as applied for shop painting to the cleaned areas.

87

After touch-up painting, coat all surfaces with a second prime coat, and finish coats when specified, to comply with Section 12-9, "Painting."




