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SECTION 05500
METAL FABRICATIONS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.01 RELATED DOCUMENTS


A.
Drawings and general provisions of the Contract, including General and Supplementary 



Conditions and Division 1 Specification Sections, apply to this Section.

1.02 SUMMARY


A.
This Section includes the following:

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. Steel framing and supports for the following:

a.
Steel framing and supports for mechanical and electrical equipment.


b.
Steel framing and supports for applications where framing and supports are not 


specified in other Sections.

32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
a. 
b. 
c. 
41. 
42. 
43. 
44. 
45. 
46. 
47. Rough hardware.


B.



Products finished, but not installed, under this Section include the following:
List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

48. Tube Steel Supports.
49. Anchor Bolts.
C.
Related Sections include the following:


1.
Division 6, section "Rough Carpentry" for metal framing anchors.


2.
Division 6, section "Finish Carpentry."



1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.010 
1.011 
1.012 
1.013 
1.014 
1.015 
1.016 
1.017 





















1.018 
1.019 
1.020 
1.021 
1.022 
1.023 
1.024 
1.025 SUBMITTALS


A.
General:  Submit in accordance with Section 01330.


B.









Product date for the following:


1.
Paint products.

C.
Shop drawings:  Show fabrication and installation details for railings and metal fabrications.


1.
Include plans, elevations, sections, and details of metal fabrications and their 






connections.  Show anchorage and accessory items.



2.
Provide templates for anchors and bolts specified for installation under other Sections.



3.
For installed products indicated to comply with design loads, include structural analysis 



data signed and sealed by the qualified professional engineer responsible for their 




preparation.


D.
Welding certificates: Signed by Contractor certifying that welders comply with requirements 


specified under "Quality Assurance" article.
1.04
QUALITY ASSURANCE

A.
Fabricator Qualifications: Firm experienced in producing metal fabrications similar to those



indicated for this Project with a record of successful in-service performance, and with sufficient 


production capacity to produce required units without delaying the Work.

B. 
Welding: Qualify procedures and personnel according to the following:


1.
AWS d1.1, "Structural Welding Code--Steel."


2.
AWS D1.3, "Structural Welding Code--Sheet Steel."

1.05
COORDINATION


A.
Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, tem



plates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, 

and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such 


items to Project site for installation.
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PART 38 -  PRODUCTS

38.01 MANUFACTURERS


A.
In other Part 2 articles where titles below introduce lists, the following requirements apply to 


product selection:



1.
Products:  Submit to compliance with requirements; provide one of the products 





specified.
38.02 METALS - GENERAL


A.
Metal Surfaces:  Provide materials with smooth, flat services, unless otherwise indicated. For 


metal fabrications exposed to view in the completed Work, provide materials without seam 



marks, roller marks, rolled trade names, or blemishes.

38.03 
38.04 
38.05 
38.06 
38.07 
38.08 FERROUS METALS


A.
Retain material types, qualities, and grades in this Article that are indicated in Specifications or on Drawings for each fabrication type.  Add or delete items to suit Project.

Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M, standard weight (Schedule 40), unless 


another weight is indicated or required by structural loads.



1.
Black finish, unless otherwise indicated.



2.
Galvanized finish for exterior installations and where indicated.


B.

















Round steel tubing and pipe are sized differently.  Tubing is designated by OD and wall thickness.  Pipe is designated by nominal pipe size and weight or schedule number.  See Evaluations.

Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40), unless another weight is 



indicated or required by structural loads.



1.
Black finish, unless otherwise indicated.



2.
Galvanized finish for exterior installations and where indicated.

38.09 
38.010 
38.011 
38.012 
38.013 
38.014 
38.015 
38.016 
38.017 
38.018 
38.019 
38.020 
38.021 
38.022 
38.023 
38.024 
38.025 
38.026 
38.027 
38.028 
38.029 FASTENERS


A.
Usually select Type 304 in paragraph below; select Type 316 if required for corrosive environments.

General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use 

and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior 


walls.  

A.
Delete remainder of this Article unless there are specific requirements for these types of fasteners.  Revise paragraph below if ASTM A 325 bolts are required for connecting miscellaneous steel framing and supports.

Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with hex nuts, 



ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.


B.
Select Alloy Group 1 (A1) in first paragraph below for use with Type 304; select Alloy Group 2 (A4) for use with Type 316.

Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, nuts and, 


where indicated, flat washers; ASTM F 593 (ASTM F 738M) for bolts and ASTM F 594 (ASTM F 836M) for nuts, Alloy Group 1 (A1).


C.
Anchor Bolts: ASTM F 1554, Grade 36.



1.
Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being 



fastened is indicated to be galvanized.


D.
Eyebolts:  ASTM A 489.


E.
Machine Screws: Flat Head, ASME B18.6.1.


F.




Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M).


G.
Wood Screws:  Flat head, ASME B18.6.1.


H.
Plain Washers:  Round, ASME B18.22.1 (ASME B18.22M).


I.
Lock Washers:  Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).


J.



Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, without 



failure, a load equal to six times the load imposed when installed in unit masonry and four 



times the load imposed when installed in concrete, as determined by testing according to 



ASTM E 488, conducted by a qualified independent testing agency.



1.
Material for Anchors in Interior Locations:  Carbon-steel components zinc-plated to 




comply with ASTM B 633, Class Fe/Zn 5.


2.
Subparagraph above and below are examples only.  Material above protects against 




corrosion in an indoor atmosphere; revise to suit other conditions after verifying 





availability of thicker coatings.  In subparagraph below, Alloy Group 1 (A1) refers to 



Type 304 and similar alloys, and Alloy Group 2 (A4) refers to Type 316 and similar 




alloys.



3.
Material for Anchors in Exterior Locations:  Alloy Group 1 (A1)  stainless steel bolts 





complying with ASTM F 593 (ASTM F 738M) and nuts complying with ASTM F 594 (ASTM F 836M).

38.030 
38.031 
38.032 
38.033 MISCELLANEOUS MATERIALS


A.



Universal Shop Primer:  Fast-curing, lead- and chromate-free, anti-corrosive, universal 




modified alkyd primer complying with MPI#79.


B.
VOC limit in optional text below is the EPA limit for rust-preventive architectural coatings.

Use primer with a VOC content of 400 g/L or less to comply with the State of Maine 




Department of Environmental Protection Regulation, "Chapter 151: Architectural and Industrial 

Maintenance (AIM) Coatings."

C.















Delete first paragraph below if no galvanized fabrications.

Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 



complying with SSPC-Paint 20.


D.
Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.













Delete paragraph below if not required for concrete-filled bollards, footings for bollards, or wheel guards.


38.034 FABRICATION, GENERAL


A.
Shop Assembly:  Preassemble items in shop to greatest extent possible.  Disassemble units only 

as necessary for shipping and handling limitations.  Use connections that maintain structural 


value of joined pieces.  Clearly mark units for reassembly and coordinated installation.

B.

Form metal fabrications from materials of size, thickness, and shapes indicated but not less than 

needed to comply with performance requirements indicated.  Work to dimensions indicated or 


accepted on shop drawings, using proven details of fabrication and support.  Use type of 



materials indicated or specified for various components of each metal fabrication.


C.
Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of 

approximately 1/32-inch (1 mm), unless otherwise indicated.  Remove sharp or rough areas on exposed 


surfaces.


D.
Form bent-metal corners to smallest radius possible without causing grain separation or 



otherwise impairing work.


E.
Form exposed work true to line and level with accurate angles and surfaces and straight edges.


F.
Weld corners and seams continuously to comply with the following:



1.
Use materials and methods that minimize distortion and develop strength and corrosion 



resistance of base metals.



2.
Obtain fusion without undercut or overlap.



3.
Remove welding flux immediately.



4.
At exposed connections, finish exposed welds and surfaces smooth and blended so no 



roughness shows after finishing and contour of welded surface matches that of adjacent 



surface.


G.
Form exposed connections with hairline joints, flush and smooth, using concealed fasteners 


where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) 



screws or bolts, unless otherwise indicated.  Locate joints where least conspicuous.


H.
Fabricate seams and other connections that will be exposed to weather in a manner to exclude 


water.  Provide weep holes where water may accumulate.


I.
Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 


and similar items.


J.
Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 

devices to secure metal fabrications rigidly in place and to support indicated loads.  Cut, 



reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and 


similar items.

38.035 
38.036 
38.037 
38.038 
38.039 
38.040 
38.041 
38.042 
38.043 
38.044 
38.045 
38.046 
38.047 
38.048 
38.049 
38.050 
38.051 
38.052 
38.053 
38.054 
38.055 
38.056 
38.057 
38.058 
38.059 
38.060 
38.061 
38.062 
38.063 
38.064 
38.065 
38.066 
38.067 
38.068 
38.069 
38.070 
38.071 
38.072 
38.073 
38.074 
38.075 
38.076 
38.077 
38.078 
38.079 
38.080 
38.081 
38.082 
38.083 
38.084 
38.085 
38.086 
38.087 
38.088 
38.089 
38.090 
38.091 
38.092 
38.093 
38.094 
38.095 
38.096 
38.097 
38.098 
38.099 
38.0100 
38.0101 
38.0102 
38.0103 
38.0104 
38.0105 
38.0106 
38.0107 
38.0108 
38.0109 
38.0110 
38.0111 
38.0112 
38.0113 
38.0114 
38.0115 
38.0116 
38.0117 
38.0118 
38.0119 
38.0120 
38.0121 
38.0122 
38.0123 
38.0124 
38.0125 
38.0126 
38.0127 
38.0128 
38.0129 
38.0130 
38.0131 
38.0132 
38.0133 
38.0134 
38.0135 
38.0136 
38.0137 
38.0138 
38.0139 
38.0140 
38.0141 
38.0142 
38.0143 
38.0144 
38.0145 
38.0146 
38.0147 
38.0148 
38.0149 
38.0150 
38.0151 
38.0152 
38.0153 
38.0154 
38.0155 
38.0156 
38.0157 
38.0158 
38.0159 
38.0160 
38.0161 
38.0162 
38.0163 
38.0164 
38.0165 
38.0166 
38.0167 
38.0168 
38.0169 
38.0170 
38.0171 
38.0172 
38.0173 
38.0174 
38.0175 
38.0176 
38.0177 
38.0178 
38.0179 
38.0180 
38.0181 
38.0182 
38.0183 
38.0184 
38.0185 



1. 
2. 
3. 
38.0186 
38.0187 
38.0188 
38.0189 
38.0190 
38.0191 
38.0192 
38.0193 
38.0194 
38.0195 
38.0196 
38.0197 
38.0198 
38.0199 
38.0200 
38.0201 
38.0202 
38.0203 
38.0204 
38.0205 
38.0206 
38.0207 
38.0208 
38.0209 
38.0210 
38.0211 
38.0212 
38.0213 
38.0214 
38.0215 
38.0216 
38.0217 
38.0218 
38.0219 
38.0220 
38.0221 
38.0222 
38.0223 
38.0224 
38.0225 
38.0226 
38.0227 
38.0228 
38.0229 
38.0230 
38.0231 
38.0232 
38.0233 
38.0234 
38.0235 
38.0236 
38.0237 
38.0238 
38.0239 
38.0240 
38.0241 
38.0242 
38.0243 
38.0244 
38.0245 
38.0246 
38.0247 
38.0248 
38.0249 
38.0250 
38.0251 
38.0252 
38.0253 
38.0254 
38.0255 
38.0256 
38.0257 
38.0258 
38.0259 
38.0260 
38.0261 
38.0262 
38.0263 
38.0264 
38.0265 
38.0266 
38.0267 
38.0268 MISCELLANEOUS FRAMING AND SUPPORTS

A.
General:  Provide steel framing and supports for applications indicated that are not specified in 


other Sections as needed to complete the Work.


B.
Fabricate units from steel shapes, plates, and bars of welding construction, unless otherwise 


indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent 


construction retained by framing and supports. Cut, drill, and tap units to receive hardware, 



hangers, and similar items.
38.0269 ROUGH HARDWARE


A.
Furnish bent or otherwise custom‑fabricated, bolts, plates, anchors, hangers, dowels, and other 


miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for 


anchoring or securing woodwork to concrete or other structures.  Straight bolts and other stock 


rough hardware items are specified in Division 6 Sections.

B.

Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable‑iron washers for 


heads and nuts that bear on wood structural connections, and furnish steel washers elsewhere.
38.0270 FINISHES, GENERAL


A.
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 


recommendations for applying and designating finishes.


B.
Finish metal fabrications after assembly.

38.0271 STEEL AND IRON FINISHES


A.
Galvanizing:  Provide coating for iron and steel fabrications applied by the hot-dip process, 



0.05 - 0.09% nickel content, Deltagalv by Duncan Galvanizing or approved equal.  Provide 



thickness of galvanizing specified in referenced standards.  Hot-dip galvanize items as 




indicated to comply with applicable standard listed below:



1.
ASTM A 123/A 123M, for galvanizing both fabricated and unfabricated steel and iron 



products made of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 




0.0299 inch thick or thicker.



2.
ASTM A 153/A 153M, for galvanizing steel and iron hardware.


B.
Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 



minimum requirements indicated below for SSPC surface preparation specifications and 



environmental exposure conditions of installed metal fabrications:


C.
Retain or revise both subparagraphs below to suit Project service conditions of installed work.  Insert other exposures and preparation requirements where applicable.  Refer to SSPC's painting manual.  Both subparagraphs apply to locations that would normally remain dry in service.

Exteriors (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."



Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."


D.
Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those with 

galvanized finishes and those to be embedded in concrete, sprayed-on fireproofing, or masonry, 

unless otherwise indicated.  Comply with SSPC-PA 1, "Paint Application Specification No. 1: 


Shop, Field, and Maintenance Painting of Steel," for shop painting.


E.
Delete subparagraph below if not required.  Stripe painting adds cost but helps ensure that hard-to-reach areas, such as crevices, inside corners, and welds, are thoroughly coated and that sharp edges (which are vulnerable to chipping and are where the film may be thinner due to surface tension) receive adequate coverage.

Stripe paint corners, crevices, bolts, welds, and sharp edges.
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PART 61 -  EXECUTION

61.01 PREPARATION


A.
Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and 


directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and 



miscellaneous items having integral anchors that are to be embedded in concrete or masonry 


construction. Coordinate delivery of such items to Project site.

B.
Set sleeves in concrete with tops flush with finish surface elevations. Protect sleeves from water 

and concrete entry.
61.02 
61.03 
61.04 
61.05 INSTALLATION, GENERAL

A.
Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing 


metal fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with 


edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 

levels.


B.
Fit exposed connections accurately together to form hairline joints. Do not weld, cut, or abrade 


surfaces of exterior units that have been hot-dip galvanized after fabrication and are intended 


for bolted or screwed field connections.


C.





Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 



fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 


use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and 


other connectors.




































Delete articles below not applicable to Project.  Insert others where needed to specify requirements applicable to a specific item not covered under general installation requirements above.

61.06 
61.07 
61.08 
61.09 
61.010 
61.011 
61.012 
61.013 
61.014 
61.015 
61.016 
61.017 
61.018 
61.019 
61.020 
61.021 
61.022 
61.023 
61.024 
61.025 
61.026 











Delete paragraph below if bollards have metal caps.

61.027 
61.028 
61.029 
61.030 
61.031 
61.032 
61.033 
61.034 
61.035 
61.036 
61.037 
61.038 
61.039 
61.040 
61.041 
61.042 
61.043 
61.044 
61.045 ADJUSTING AND CLEANING


A.
Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 



abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 



painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. 
B.

Retain paragraph and subparagraph above if touchup painting is included in this Section.  Retain first paragraph below if it is specified in Division 9 painting Sections.  Revise reference if another Division 9 Section, such as "High-Performance Coatings," is used.


Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 



galvanizing to comply with ASTM A 780.
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