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1.0 INTRODUCTION AND SCOPE 1 
 2 
There are a wide variety of structures at Fermilab and Fermilab leased spaces, and therefore a variety 3 
of potential hazards to people and property if these structures are improperly designed or constructed. 4 
The best way to mitigate the hazards is through sound engineering design and compliance with 5 
applicable codes and standards. The applicable building code, the International Building Code (IBC), 6 
and its referenced standards are intended to be a set of requirements that provides an acceptable level 7 
of safety, including for structural design. Moreover, the IBC is listed as part of the “work smart set” 8 
referenced in FRA’s contract with DOE, and design of structures must therefore comply with this 9 
code. The purpose of this chapter is to define the requirements with which the design and construction 10 
of structures at Fermilab and Fermilab leased spaces must comply. 11 
 12 
2.0 DEFINITIONS 13 
 14 
The Code – International Building Code (IBC), latest edition. Note that an equivalency between the 15 
US structural design codes (IBC and referenced standards) and the European structural design codes 16 
(the Eurocodes) was developed. The white paper demonstrating this equivalency is shown in the 17 
references of this chapter.  18 
 19 
Structure – That which is built or constructed and where nominal strength to resist the effects of loads 20 
is most appropriately determined by computations using specified material strengths, dimensions, and 21 
equations derived from accepted principals of structural mechanics. In the context of this chapter, this 22 
includes any structure or part thereof, the failure of which could reasonably pose a threat of injury to 23 
an individual or a non-trivial amount of damage to property, the design of which does not fall under 24 
the jurisdiction of another more applicable code or standard. 25 
 26 
Qualified Person – A person who, by possession of a recognized degree or certificate of professional 27 
standing, or who, by extensive knowledge, training and experience, has successfully demonstrated the 28 
ability to solve or resolve problems relating to the subject matter and work. 29 
 30 
Authority Having Jurisdiction (AHJ) and Building Official – The Code and other standards refer to 31 
the role and responsibility of the AHJ and/or the Building Official. For structures at Fermilab and 32 
Fermilab-operated space, the AHJ shall be as described in the Fermilab Worker Safety and Health 33 
Program. The primary responsibilities of the AHJ are: 34 
 35 
Selecting and applying appropriate Codes and Standards to new, modified and existing facilities or 36 
processes. 37 
 38 
Writing equivalency, variance or exemption requests for DOE Fermilab Site Office (FSO) approval. 39 
 40 
The AHJ will be supported by FESS and the MSS Structural Panel depending on the nature of the 41 
structure. Work such as inspections, drawing/specification review, etc. may be performed by: 42 
 43 

1. For conventional structures (i.e. buildings and appurtenances): FESS 44 
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2. For programmatic structures: MSS Structural Panel 45 
 46 
Any questions or disputes over jurisdiction shall be resolved by the AHJ. 47 
 48 
Engineer of Record (EOR) – The code and other standards refer to the role and responsibility of the 49 
EOR. For structures at Fermilab and Fermilab leased spaces, the EOR shall be the qualified person or 50 
licensed engineer performing or supervising the design of the structure as required by Section 5.1 of 51 
this chapter. 52 
 53 
Engineering Note – A document (e.g. analyses, calculations, drawings, specifications) demonstrating 54 
that a given building, structure and/or part thereof satisfies the requirements of the Code. 55 
 56 
3.0 RESPONSIBILITIES 57 
 58 
The Division/Section/Project (D/S/P) Head that controls the area of operation of the structure is 59 
responsible for carrying out the requirements of this chapter. The D/S/P head or his/her designee shall: 60 

• Ensure that a qualified person is designing or overseeing design of a structure. 61 
• Arrange for the review of the Engineering Note by a qualified person or committee. 62 
• File the original Engineering Note as required by the Fermilab Engineering Manual (FEM). 63 

 64 
The ESH&Q Section shall: 65 

• Audit the divisions, sections, and centers on their compliance with this chapter. 66 
 67 

The MSS Structural Panel shall serve the D/S/P Heads and ESH&Q Section in a consulting capacity 68 
on structural matters. This includes providing recommendations regarding the applicability of a 69 
standard, in addition to the Code, to a given structure. 70 
 71 
4.0 PROGRAM DESCRIPTION 72 
 73 
The IBC defines a structure as “that which is built or constructed”. This definition could conceivably 74 
apply to nearly any object at Fermilab. However, some additional guidance is given in Section 101.3 75 
Intent: “The purpose of this code is to establish the minimum requirements to provide a reasonable 76 
level of safety, public health and general welfare through structural strength… and safety to life and 77 
property from fire and other hazards attributed to the built environment…”.   78 
 79 
The scope of this chapter is therefore any structure the failure of which could reasonably pose a threat 80 
of injury to an individual or a non-trivial amount of damage to property, which does not fall under the 81 
jurisdiction of another more applicable code or standard. Some degree of engineering judgment must 82 
be exercised in determining whether a structure need comply with the IBC; any questions on this 83 
matter should be forwarded to the structural Authority Having Jurisdiction (AHJ) for resolution. 84 
 85 
Some structures may be partially governed by multiple codes. An example of this is a membrane 86 
cryostat, where the fluid containment portion of the structure is governed by one set of codes and the 87 
pressure restraint and supporting structure is governed by structural codes. In such a case where a 88 

https://directorate-docdbcert.fnal.gov/cgi-bin/cert/ShowDocument?docid=34
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portion of a structure is not governed by other, more applicable codes, the Codes defined in this chapter 89 
shall govern design and construction of that structure. Care must be taken to clearly define the 90 
applicability of each code set to all portions of the assembly. Questions on the applicability of 91 
structural codes should be forwarded to the structural AHJ for resolution. See FESHM 5031.7 for more 92 
information on membrane cryostats.   93 
 94 
5.0 PROCEDURES 95 
 96 
5.1 Design 97 

  98 
 Design of structures and components thereof shall be performed by a qualified person.  99 

 100 
 The complexity of some structures may require the design to be performed or 101 

supervised by a person licensed to practice structural engineering in the state in which 102 
the structure will reside (an S.E. license in Illinois, for example). Questions regarding 103 
whether design of a structure requires a licensed engineer should be forwarded to the 104 
MSS Structural Panel for resolution. Examples of complex structures include: 105 

a) Unusual materials, geometry, joining methods, etc. 106 
b) Multiple or unclear load paths 107 
c) Structures with a high consequence of failure 108 
d) Structures designed to the Eurocodes 109 

 110 
 Design of structures shall comply with the latest edition of the Code. Design must also 111 

comply with any material-specific and other design standards referenced by the Code. 112 
Note that the latest edition of these other standards may not be the edition referenced.  113 
See Chapter 35 of IBC entitled “Referenced Standards” for a list of referenced design 114 
standards in the US. Some notable standards for structural design are: 115 

a) ASCE 7 – Minimum Design Loads for Buildings and Other Structures 116 
b) AISC 360 – Specification for Structural Steel Buildings 117 
c) ACI 318 – Building Code Requirements for Structural Concrete 118 
d) ADM1 – Aluminum Design Manual 119 
e) AWS D1.1 – Structural Welding Code - Steel 120 

 121 
 An engineering note or other written analysis document shall be created for all 122 

structures based on the graded approach defined in the FEM. The engineering note shall 123 
include, at a minimum: 124 

a) Name or identifier of the structure 125 
b) Name of the engineer in charge of the design 126 
c) Location and intended use of the structure 127 
d) Design criteria including loading on the structure 128 
e) Codes, standards, design guides, or other reference documents used 129 
f) Any calculations, analyses, finite element models with output, etc. 130 
g) Any construction or fabrication drawings or specifications 131 

 132 

https://esh-docdbcert.fnal.gov/cgi-bin/cert/ShowDocument?docid=3067
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 Testing, inspection, and contractor submittal (if applicable) requirements shall be 133 
identified in the structure drawings, specifications, and/or engineering note. These 134 
requirements shall meet or exceed what is required by the Code. 135 

 136 
5.2 Re-use or Modification of Existing Structures 137 
 138 

 If an existing structure is to be used for anything other than its original design intent or 139 
modified in any way, then the structure must be analyzed and documented in an 140 
engineering note or other written analysis document. This new analysis shall comply 141 
with the latest edition of the Code and Section 5.1 of this chapter. 142 

 143 
 Where possible, the new engineering note shall reference any original analysis 144 

documentation. If no original documentation for a structure exists, all material 145 
properties, geometry, and other design parameters must be verified through testing, 146 
measurements, or other reproducible means.   147 

 148 
5.3 Review 149 
 150 

 All engineering notes and other design documentation shall be reviewed based on the 151 
graded approach described in the FEM. 152 

 153 
5.4 Construction 154 
 155 

 Construction oversight of a structure shall be the responsibility of the D/S/P Head that 156 
controls the area of operation of the structure or their designee, unless otherwise 157 
required (i.e. Fermilab policy states that conventional construction shall be overseen 158 
by FESS). 159 

 160 
 The person responsible for oversight of construction shall ensure that construction 161 

proceeds in conformance with the drawings, specifications, and/or other design 162 
documents.  This may include testing, inspection, or other means according to a graded 163 
approach as described in the FEM.   164 

 165 
5.5 Documentation 166 
 167 

 All documentation for the structure shall be filed as described in the FEM.  168 
Documentation shall include, if applicable: 169 

a) Engineering note 170 
b) Results of any reviews 171 
c) Construction or fabrication drawings and/or specifications 172 
d) Test and inspection reports 173 
e) Any other pertinent information related to the design or use of the structure 174 

 175 
  176 
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