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SI/QA CASE STUDY 
USING IBC 2021

Problem Statement:

Identify the Special Inspections, Tests, Structural Observations, and Certificates of Compliance 
required for the project below by IBC 2021 and Referenced Standards.

Although the information below may at first appear to be superfluous information, everything 
below is necessary to determine which Special Inspections, Structural Tests, Structural 
Observations, and Certificates of Compliance are required. In other cases, additional information 
might be required.

Givens:

Referenced Code: IBC 2021

Project Type: New 1-Story Laboratory
Geographic Location: US Atlantic Coast 

• New building. 
• Finish grade matches slab on ground 

elevation throughout  
• All construction assembled onsite 

except for manufactured wood roof I-
joists (by a manufacturer in 
accordance with a standard 
referenced by IBC) and prefabricated 
open-web steel roof joists (by an 
approved fabricator in accordance 
with SJI 100 for LH joists)

• An expansion joint is provided 
between the wood and masonry 
framed wings of the building, 
separating it into a “Wood Structure” 
and a “Masonry Structure” 

• No hazardous materials are present in 
the building

• No vibration isolation systems are 
provided 

• Welding of rebar is not permitted. 
• Glass unit masonry light transoms are 

provided 
• Sprayed applied fireproofing is 

applied to steel joists 
• Fire-resistant joints and penetration 

firestops are provided

CONSTRUCTION: 

STRUCTURAL MATERIALS AND ELEMENTS:

Foundation system:
• Shallow continuous wall spread footings
• Concrete Compressive Strength used in 

design, f’c = 4,500 PSI 
• Foundation walls are not constructed in 

accordance with Table 1807.1.6.2. 
• Slab on ground is non-structural.

Gravity Force Resisting System: 
Masonry wing of structure: 
• 20 gauge cold-formed steel roof deck 
• Open-web steel roof joists (by an 

approved fabricator) 
• CMU bearing walls
Wood-framed wing of structure (HVAC Room):
• Wood structural panel roof sheathing 
• Manufactured wood roof I-joists
• Nominal 2x wood stud bearing walls
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Nonstructural Components: 

Project-specific design and documentation indicating compliance with requirements for 
seismic load and displacement demands for nonstructural components (including their 
supports and attachments) shall be submitted for approval to the building official after 
review and acceptance by a registered design professional.

Automatic sprinkler systems are to be installed with minimum clearances as required by 
Section 13.2.3 of ASCE 7. Flexible sprinkler hose fittings are not used, except across the 
expansion joint. 

All other utilities also have flexible couplings across the expansion joint between the two 
structures of the building.

Designated Seismic Systems: 

Emergency generator – to be seismically qualified by testing per ASCE 7 Sect 13.2.5. 

STRUCTURAL MATERIALS AND ELEMENTS: 

Lateral Force-Resisting System(s): 
Masonry wing of structure: 
Mean Roof Height and (seismic) Structural 
Height = 30’-0”
Roof Diaphragm: 
•  20 gauge cold-formed steel roof deck 
• Reinforced masonry bond beam chords 
• No collectors required  
Vertical Elements of the LFRS: Bearing Wall 
System: 
• Ordinary masonry shear walls (designed 

in accordance with Part 3 (Engineered 
Design Methods) of TMS 402) with 
(Flexible) Cold-Formed Steel Deck 
Diaphragm

Wood-framed wing of structure (HVAC Room): 
Mean Roof Height and (seismic) Structural 
Height = 12’-0”
Roof Diaphragm: 
• Wood structural panel sheathing with 

specified nail spacing of 6” oc 
• Continuous wood wall top plate chords
Vertical Elements of the LFRS: Bearing Wall 
System:
• Eastern Shear wall: Light-frame (wood) 

shear wall sheathed with “High-Load 
Diaphragm” 

• Other Shear walls: Light-frame (wood) 
shear wall sheathed with wood structural 
panels rated for shear resistance (Single 
row of fasteners spaced 6” oc)

STRUCTURAL DESIGN CRITERIA:

Risk Category: IV (Essential Facility)

Seismic Design Category: C

SDS : 0.311

Basic Design Wind Speed: V=140 M.P.H. (Windborne Debris Region), Exposure “C”

No. of Stories: 1

Disclaimer:

This case study illustrates a general understanding of the process and outcome of determining applicable special 
inspections and tests, etc., and may not be a comprehensive list of every requirement for a specific project.  Although not 
indicated, the frequencies of special inspections and tests are as indicated in the applicable Code and Referenced 
Standards and/or as required by the SEOR.
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1. “New” Materials Subjected to Special Inspections and Testing (Existing 
Construction Typically Exempt). (Section 1702.1 of IBC)

2. Statement of Special Inspections (SSI) issued by the Registered Design Professional 
In Responsible Charge (RDPIRC). (Section 1704.2.3 and 1704.3 of IBC)

3. Approved Agencies to provide written documentation to Building Official (BO) 
demonstrating competence and relevant experience or training of the special 
inspectors. (Section 1704.2.1 of IBC)

4. Approved Agencies keep records of special inspections and tests, submitting 
reports (including final report) to the BO and RDPIRC. (Section 1704.2.4 of IBC)

5. Contractor must acknowledge that Special Inspections and Tests need to be 
performed on select items. (Section 1704.4 of IBC)

General SIQA Requirements and Responsibilities in IBC Chapter 17*:

How to identify potentially applicable required Special Inspections, Tests and 
Certificates of Compliance:

A. In the attached Chapter 17 Scope Aid:
1. Locate rows with materials or elements applicable to the Project below the dark 

blue heading.
2. Identify applicable triggers in the light blue columns.
3. Identify the corresponding IBC section in the intersecting box to determine the 

required scope, or whether the item is exempted from special inspections and 
tests.

A. Referring to the attached Roles and Responsibilities Chart, the broad requirements 
are as follows. 
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Special Inspections Required by IBC and Referenced Standards:

A. Cold-Formed Steel Deck: Attachments, deck placement, and verification of materials 
(Section 1705.2.2 of IBC and SDI QA/QC Document)

B. Open-Web Steel Joists: End connections & bridging installation and verification of 
materials (Table 1705.2.3 of IBC) 

Note: 
1. Since joists themselves are produced by an approved fabricator following SJI 

100, no special inspections of joist production need to take place; however, 
per Section 2207.5 of IBC, a Certificate of Compliance is required, which should 
be reviewed by the approved agency – see below.

C. Concrete Construction: (Section 1705.3 of IBC)
1. Wall footings supporting masonry construction require special inspections in 

accordance with Table 1705.3 of IBC.
2. All foundation walls require special inspections in accordance with Table 

1705.3 of IBC.
Note: 
1. Nonstructural concrete slabs on ground and continuous wall footings that 

support only wood light-frame construction are exempt from special 
inspections (Section 1705.3 Exception 2.1. of IBC)

D. Masonry construction: Level 3 Inspections from TMS 602 Table 4, which are extensive 
(Section 1705.4 of IBC and Table 3.1 of TMS 402)
 1. Glass Unit Masonry: Level 2 Inspections from TMS 602 (Section 1705.4.1 of IBC)

E. Wood Construction: The eastern shear wall is identified as a high-load diaphragm 
and, therefore, the following special inspections are required (Section 1705.5.1 of IBC)

1. Verify wood structural panel grade and thickness at the high-load diaphragm
2. Verify nominal size of framing members (depth [Section 4.2.8.1.2 Item 4 of 

SDPWS] and width [Section 4.2.8.1.2 Item 5 of SDPWS, and Table 4.2B of 
SDPWS]) installed at boundary edges and adjoining panel edges

3. Verify nail diameter and length  
4. Verify number of fastener lines, the spacing between fasteners in each line, 

and the edge margins at adjoining panel edges comply with the conditions 
noted per nominal width of nailed face as indicated in Figure 4C of SDPWS

Note: 
1. Special inspections of manufactured wood elements are not required because 

manufactured wood I-joists that are produced in accordance with standards 
referenced by IBC, or in accordance with a referenced standard that provides 
requirements for quality control done under the supervision of a third-party 
quality control agency, are not “fabricated items” according to the definition 
in IBC Section 202.  Therefore, manufactured wood I-joists do not require 
special inspection or a certificate of compliance at the completion of 
production.

F. Soils: Existing Site Soils conditions, excavation depths, fill placement, and load-bearing 
requirements are in accordance with approved construction documents and the 
approved geotechnical report (Section 1705.6 and Table 1705.6 of IBC)
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Special Inspections Required by IBC and Referenced Standards: cont.

G. Special Inspections for Wind Resistance:
1. Inspect fastening of finish roof covering for entire structure 

(Section 1705.12.3 Item 1 of IBC)
2. Inspect fastening of roof framing connections for entire structure 

(Section 1705.12.3 Item 1 of IBC)
3. Inspect fastening of exterior finish wall covering for entire structure 

(Section 1705.12.3 Item 2 of IBC)
4. Inspect fastening between exterior wall and roof and floor diaphragms 

(Section 1705.12.3 Item 2 of IBC)
Note: 
1. Special inspections for elements of the main windforce-resisting system (other 

than the high-load diaphragm listed under wood construction above) are not 
required because the shear wall panel edge fastener spacing exceeds 4” oc. 
(see exception in Section 1705.12.1 of IBC)

H. Special Inspections for Seismic Resistance:
1. Designated seismic systems: Emergency generator.  Verify that the label, 

anchorage, and mounting conform to the certificate of compliance (Section 
1705.13.4 of IBC) 

2. Architectural Components are not required because the Seismic Design 
Category is C (Section 1705.13.5 of IBC)

3. Plumbing, Mechanical, and Electrical Components:
a) Electrical equipment for emergency and standby power systems. Verify 

anchorages (Section 1705.13.6  Item 1 of IBC) 
b) Mechanical and electrical equipment, including duct work, piping 

systems and their structural supports, where automatic sprinkler systems 
are installed to verify one of the following: (Section 1705.13.6 Item 6 of 
IBC)  

i. Minimum clearances have been provided as required by Section 
13.2.3 of ASCE 7, or 

ii. A nominal clearance of not less than 3 inches has been provided 
between automatic sprinkler system drops and sprigs and 
structural members not used collectively or independently to 
support the sprinklers; equipment attached to the building 
structure; and other systems’ piping.  

Notes:  
1. Additional seismic-related special inspections are required because the building 

height of the overall structure exceeds 25 ft (see exception #2 in Section 1705.13 
of IBC).   

2. Special inspections for fastening of wood elements of the seismic-force resisting 
system are not required because the wood wing structure, being seismically 
separated from the masonry wing, meets criteria in exception item 1 in Section 
1705.13 of IBC (other than the high-load diaphragm listed under wood 
construction above) because the specified panel edge fastener spacing 
exceeds 4” oc (see exception in Section 1705.13.2 of IBC). 
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Special Inspections Required by IBC and Referenced Standards: cont.

I. Sprayed fire-resistant materials: (Section 1705.15 of IBC)
1. Inspect steel joist surface conditions (Section 1705.15.2 of IBC) 
2. Application (Section 1705.15.3 of IBC) 
3. Thickness (Sections 1705.15.4 of IBC)

a) Minimum allowable thickness (Section 1705.15.4.1 of IBC)
b) Joists and trusses (Section 1705.15.4.7 of IBC)

4. Verify compliance with all application aspects of sprayed fire-resistant 
material, including additional visual inspection after the rough installation 
of electrical, automatic sprinkler, mechanical, and plumbing systems and 
suspension systems for ceilings before concealment where applicable.

J. Fire-resistant penetrations and joints: (Section 1705.18 of IBC). 
1. Inspect penetration firestop systems in accordance with ASTM E2174 

(Section 1705.18.1 of IBC)
2. Inspect fire-resistant joint systems in accordance with ASTM E2393 

(Section 1705.18.2 of IBC)
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Structural Testing Required by IBC (Chapter 17*):

A. Cold-Formed Steel Deck: (Section 1705.2.2 of IBC)
1. No tests required. (However, steel deck special inspector reviews material test 

reports and certifications per SDI QA/QC Sec. 4.2 B and 6.1 A.
B.  Open-Web Steel Joists: (Section 1705.2.3 of IBC)

1. No tests required.
C. Concrete Construction: (Section 1705.3 of IBC)

1. Prior to concrete placement, fabricate specimens for strength tests, perform 
slump and air content tests, and determine the temperature of the concrete.

a) Exceptions: 
i. Isolated footings are exempt since meets exception 1
ii. Meets exception 2.1 (for wood wing) but not 2.2 or 2.3, therefore 

code prescribed testing and special inspection is required for 
continuous footings

iii. Meets exception 3 for exempting non-structural slab-on-ground
iv. Does not meet exception 4 for foundation walls
v. Meets exception 5 for patios, driveways, and sidewalks

2. Additional testing when lacking sufficient data or documentation providing 
evidence of conformance to quality standards for materials in ACI 318 
Chapters 19 and 20 (Section 1705.3.2 of IBC also see Section 1903.1 of IBC).

D. Masonry Construction: (Section 1705.4 of IBC)
1. Exceptions do not apply.
2. TMS 602 Table 3 and 4
3. Glass unit masonry (TMS 602 Level 2 per Section 1705.4.1 of IBC)

E. Wood Construction: (Section 1705.5 of IBC)
1. No tests required.

F. Soils: (Section 1705.6 of IBC)
1. Soil materials shall be classified in accordance with ASTM D2487

a) Exception: 
i. Where Section 1803 does not require reporting of materials and 

procedures for fill placement, the special inspector shall verify 
that the in-place dry density of the compacted fill is not less 
than 90 percent of the maximum dry density at optimum 
moisture content determined in accordance with ASTM D1557.

G. Designated seismic systems:
1. Emergency generator – seismically qualified by testing (Section 1705.14.3 of 

IBC)
H. Sprayed fire-resistant materials: 

1. Test density in accordance with ASTM E605 (Section 1705.15.1 and 1705.15.5 of 
IBC) and bond strength in accordance with ASTM E736 (Sections 1705.15.1, 
1705.15.6, and 1705.15.6.2 of IBC).

I. Impact protective systems: For being in a windborne debris regions (Section 
1709.5.3.1 of IBC)
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Structural Observations Required by IBC (Chapter 17*):

Because the building is classified as Risk Category IV, Structural Observations in 
accordance with Section 1704.6 are required.  Visually observe representative locations 
of structural systems, details and load paths for general conformance to the approved 
construction documents and submit structural observation statements to the BO.

Certificates of Compliance Required by IBC (Chapter 17*) :

A. For designated seismic systems in Seismic Design Category C (Section 1705.14.3 of 
IBC and ASCE 7 Section 13.2.2 Item 1)

1. From emergency generator manufacturer indicating that equipment will 
remain operable after being subjected to design ground motions.

B. For open-web steel joists on any project (Sections 1704.5 and 2207.5 of IBC)
1. From joist manufacturer indicating work was performed in accordance with 

the approved construction documents and with SJI specifications listed in IBC 
Section 2207.1.

Notes: 
1. The wood I-joists are “manufactured” with virtually no variation from 

manufacturer to manufacturer if in accordance with standards referenced by 
IBC, and are therefore not “fabricated”, and for that reason do not require a 
Certificate of Compliance.  The open-web steel joists, however, are produced 
with wide variation as permitted by SJI 100 (or SJI 200, as applicable), and 
therefore require a Certificate of Compliance (Section 2207.5 of IBC).  

2. Because no fabrication of other structural members or assemblies is being 
performed offsite for this project example, there are no other approved 
fabricators to collect certificates of compliance from.

3. Because non-structural components are specified to have project-specific 
designs submitted for review and approval to the registered design 
professional and the building official, seismic qualification is not obtained per 
item 2 of ASCE 7 Sect 13.2.1 - thus a manufacturer’s certificate of compliance 
is not required.

Contractor’s Responsibilities Required by IBC (Chapter 17*) :

A. RDPIRC to specify that a Statement of Responsibility shall be signed by each 
contractor indicating contractor’s acknowledgement of the special inspection and 
quality assurance requirements for the items identified in previous pages that are 
part of the main wind- or seismic-force-resisting systems and the designated seismic 
systems (e.g., masonry shear walls and the eastern wood shear wall with high-load 
diaphragm, etc.

*Special Inspections and Structural Testing are in addition to building inspections 
included in Chapter 1 conventionally conducted by the Building Official.
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BUILDING PROJECT

Inspections 
By Building Official

New Structural Load-Bearing or Lateral-Load-
Resisting Materials & Construction Fabricated Off Site

Existing Materials 
& Construction

RDP (any)

New Materials & 
Construction on Site

Non-Pre-Approved 
Fabricator

Pre-Approved 
Fabricator

Special Inspections & 
TestsStructural Observations

Requirements for 
Certificates of 
Compliance

RDPIRC

Statement of Special 
Inspections (SSI)

Reports 
Preconstruction Tests 

of Shotcrete

Reports of Weldability
 of Rebar

Mill tests for A615 
rebar used for seismic 

resistance

Contractor

Special Inspections
 & Tests

Certificates of 
Compliance

Contractor

Acknowledgement Of 
SIQA for Main-Wind or 
Seismic-Force-Resisting 

System, Designated 
Seismic System or Wind- 

or Seismic-Force-
Resisting System 

Component

Certificates of 
Compliance for 
non-structural 

components required 
by RDPIRC and 

designated seismic 
systems

Certificates of 
Compliance for open 

web steel joists and joist 
girders

REPORTS

Structural Systems, 
Details, Load Paths In 

Accordance With 
Written Statement of 

Frequency and Extent

Final Report With Any 
Outstanding 

Discrepancies 
Identified

Approved Agencies
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Copying or storing any content within this document is expressly prohibited without prior 
written permission of NCSEA. None of the authors, contributors, administrators, or anyone else 
connected with NCSEA, in any way whatsoever, can be responsible for your use of the 
information contained in this document.
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