CHAPTER 17
STRUCTURAL TESTS AND SPECIAL INSPECTIONS

SECTION 1701
GENERAL

1701.1 Scope. The provisions of this chapter shall govern the
quality, workmanship and requirements for materials covered.
Materials of construction and tests shall conform to the appli-
cable standards listed in this code.

1701.2 New materials. New building materials, equipment,
appliances, systems or methods of construction not provided
for inthiscode, and any material of questioned suitability pro-
posed for usein the construction of abuilding or structure, shall
be subjected to the tests prescribed in this chapter and in the
approved rules to determine character, quality and limitations
of use.

1701.3 Used materials. The use of second-hand materialsthat
meet the minimum requirements of thiscode for new materials
shall be permitted.

SECTION 1702
DEFINITIONS

1702.1 General. Thefollowing words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

APPROVED AGENCY. An established and recognized
agency regularly engaged in conducting tests or furnishing
inspection services, when such agency has been approved.

APPROVED FABRICATOR. An established and qualified
person, firm or corporation approved by the building official
pursuant to Chapter 17 of this code.

CERTIFICATE OF COMPLIANCE. A certificate stating
that materials and products meet specified standards or that
work was donein compliance with approved construction doc-
uments.

DESIGNATED SEISMIC SYSTEM. Those architectural,
electrical and mechanical systems and their components that
require design in accordance with Chapter 13 of ASCE 7 and
for which the component importancefactor, 1 ,, isgreater than 1
in accordance with Section 13.1.3 of ASCE 7.

FABRICATED ITEM. Structural, load-bearing or lateral
load-resisting assemblies consisting of materials assembled
prior to installation in a building or structure or subjected to
operations such as heat treatment, thermal cutting, cold work-
ing or reforming after manufacture and prior toinstallationina
building or structure. Materials produced in accordance with
standard specifications referenced by this code, such asrolled
structural steel shapes, steel-reinforcing bars, masonry units
and wood structural panels shall not be considered “ fabricated
items”

INSPECTION CERTIFICATE. Anidentification applied on
a product by an approved agency containing the name of the
manufacturer, the function and performance characteristics,
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and the name and identification of an approved agency that
indicates that the product or material has been inspected and
evaluated by an approved agency (see Section 1703.5 and
“Label,” “Manufacturer’s designation” and “Mark”).

LABEL. An identification applied on a product by the manu-
facturer that contains the name of the manufacturer, the func-
tion and performance characteristics of the product or material,
and the name and i dentification of an approved agency and that
indicatesthat the representative sample of the product or mate-
rial has been tested and evaluated by an approved agency (see
Section 1703.5 and “Inspection certificate,” “Manufacturer’'s
designation” and “Mark”).

MAIN WIND-FORCE-RESISTING SYSTEM. An assem-
blage of structural elements assigned to provide support and
stability for the overall structure. The system generally
receives wind loading from more than one surface.

MANUFACTURER’S DESIGNATION. An identification
applied on a product by the manufacturer indicating that a
product or material complieswith aspecified standard or set of
rules (see also “Inspection certificate,” “Label” and “Mark”).

MARK. An identification applied on a product by the manu-
facturer indicating the name of the manufacturer and the func-
tion of a product or material (see also “Inspection certificate,”
“Label” and “Manufacturer’s designation”).

SPECIAL INSPECTION. Inspection as herein required of
thematerials, installation, fabrication, erection or placement of
components and connections requiring special expertise to
ensure compliance with approved construction documents and
referenced standards (see Section 1704).

SPECIAL INSPECTION, CONTINUOUS. The full-time
observation of work requiring special inspection by an
approved special inspector whoispresent inthe areawherethe
work is being performed.

SPECIAL INSPECTION, PERIODIC. The part-time or
intermittent observation of work requiring special inspection
by an approved specia inspector who is present in the area
where thework has been or isbeing performed and at the com-
pletion of the work.

SPRAYED FIRE-RESISTANT MATERIALS.
Cementitiousor fibrous material sthat are spray applied to pro-
vide fire-resistant protection of the substrates.

STRUCTURAL OBSERVATION. Thevisual observation of
the structural system by a registered design professional for
general conformance to the approved construction documents
at significant construction stages and at completion of the
structural system. Structural observation does not include or
waive the responsibility for theinspection required by Section
109, 1704 or other sections of this code.
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SECTION 1703
APPROVALS

1703.1 Approved agency. An approved agency shall provide
all information as necessary for the building official to deter-
mine that the agency meets the applicable requirements.

1703.1.1 Independent. An approved agency shall be objec-
tive and competent. The agency shall also disclose possible
conflicts of interest so that objectivity can be confirmed.

1703.1.2 Equipment. An approved agency shall have ade-
quate equipment to perform required tests. The equipment
shall be periodicaly calibrated.

1703.1.3 Personnel. An approved agency shall employ
experienced personnel educated in conducting, supervising
and eval uating tests and/or inspections.

1703.2 Written approval. Any material, appliance, equip-
ment, system or method of construction meeting the require-
ments of this code shall be approved in writing after
satisfactory completion of the required tests and submission of
required test reports.

1703.3 Approved record. For any material, appliance, equip-
ment, system or method of construction that has been
approved, arecord of such approval, including the conditions
and limitationsof theapproval, shall bekept onfileinthebuild-
ing officia’s office and shall be open to public inspection at
appropriate times.

1703.4 Performance. Specific information consisting of test
reports conducted by an approved testing agency in accordance
with standardsreferenced in Chapter 35, or other suchinforma-
tion as necessary, shall be provided for the building official to
determine that the material meets the applicable code require-
ments.

1703.4.1 Resear ch and investigation. Sufficient technical
data shall be submitted to the building official to substanti-
ate the proposed use of any material or assembly. If it is
determined that the evidence submitted is satisfactory proof
of performance for the use intended, the building official
shall approve the use of the material or assembly subject to
therequirementsof thiscode. The costs, reportsand investi-
gationsrequired under these provisions shall be paid by the
permit applicant.

1703.4.2 Resear ch reports. Supporting data, where neces-
sary to assist in the approval of materials or assemblies not
specifically provided for in this code, shall consist of valid
research reports from approved sources.

1703.5 Labeling. Where materials or assemblies are required
by this code to be labeled, such materials and assemblies shall
be labeled by an approved agency in accordance with Section
1703. Products and materials required to be labeled shall be
|abeled in accordance with the procedures set forth in Sections
1703.5.1 through 1703.5.3.

1703.5.1 Testing. An approved agency shall test arepresen-
tative sample of the product or material being labeled to the
relevant standard or standards. The approved agency shall
maintain a record of the tests performed. The record shall
provide sufficient detail to verify compliance with the test
standard.
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1703.5.2 Inspection and identification. The approved
agency shall periodically perform an inspection, which
shall bein-plant if necessary, of the product or material that
isto be labeled. The inspection shall verify that the |abeled
product or material isrepresentative of the product or mate-
ria tested.

1703.5.3 Label information. The label shall contain the
manufacturer’s or distributor’s identification, model num-
ber, serial number or definitive information describing the
product or materia’s performance characteristics and
approved agency’s identification.

1703.6 Heretofore approved materials. The use of any mate-
rial already fabricated or of any construction already erected,
which conformed to requirements or approvals heretofore in
effect, shall be permitted to continue, if not detrimental to life,
health or safety to the public.

1703.7 Evaluation and follow-up inspection services. Where
structural components or other itemsregulated by thiscodeare
not visible for inspection after completion of a prefabricated
assembly, the permit applicant shall submit a report of each
prefabricated assembly. The report shall indicate the complete
detailsof the assembly, including adescription of the assembly
and itscomponents, the basisupon which theassembly isbeing
evaluated, test resultsand similar information and other dataas
necessary for the building official to determine conformanceto
this code. Such areport shall be approved by the building offi-
cia.

1703.7.1 Follow-up inspection. The permit applicant shall
providefor special inspections of fabricated itemsin accor-
dance with Section 1704.2.

1703.7.2 Test and inspection recor ds. Copiesof necessary
test and inspection records shall be filed with the building
official.

SECTION 1704
SPECIAL INSPECTIONS

1704.1 Gener al. Whereapplicationismadefor construction as
described in this section, the owner or the registered design
professional in responsible charge acting as the owner’s agent
shall employ one or more special inspectorsto provide inspec-
tionsduring construction on thetypesof work listed under Sec-
tion 1704. The special inspector shall beaqualified personwho
shall demonstrate competence, to the satisfaction of the build-
ing official, for inspection of the particular type of construction
or operation requiring specia inspection. These inspections
arein addition to the inspections specified in Section 109.

Exceptions:

1. Specia inspections are not required for work of a
minor nature or as warranted by conditions in the
jurisdiction as approved by the building official.

2. Special inspectionsarenot required for building com-
ponentsunlessthedesigninvolvesthe practiceof pro-
fessional engineering or architecture as defined by
applicable state statutes and regulations governing
the professional registration and certification of engi-
neers or architects.
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3. Unless otherwise required by the building official,
special inspections are not required for occupancies
in Group R-3 asapplicablein Section 101.2 and occu-
panciesin Group U that are accessory to aresidential
occupancy including, but not limited to, those listed
in Section 312.1.

1704.1.1 Statement of special inspections. The permit
applicant shall submit a statement of specia inspections
prepared by the registered design professional in responsi-
ble charge in accordance with Section 106.1 as a condition
for permit issuance. This statement shall be in accordance
with Section 1705.

Exceptions:

1. A statement of special inspectionsis not required
for structures designed and constructed in accor-
dance with the conventional construction provi-
sions of Section 2308.

2. The statement of special inspections is permitted
to be prepared by a qualified person approved by
the building official for construction not designed
by aregistered design professional.

1704.1.2 Report requirement. Specia inspectors shall
keep records of inspections. The special inspector shall fur-
nish inspection reports to the building official, and to the
registered design professional in responsible charge.
Reports shall indicate that work inspected was done in con-
formance to approved construction documents. Discrepan-
cies shall be brought to the immediate attention of the
contractor for correction. If the discrepancies are not cor-
rected, the discrepancies shall be brought to the attention of
the building official and to the registered design profes-
sional in responsible charge prior to the completion of that
phase of thework. A final report documenting required spe-
cial inspectionsand correction of any discrepanciesnotedin
the inspections shall be submitted at a point in time agreed
upon by the permit applicant and the building official prior
to the start of work.

1704.2 I nspection of fabricators. Where fabrication of struc-
tural load-bearing membersand assembliesisbeing performed
on the premises of afabricator’s shop, special inspection of the
fabricated items shall be required by this section and as
required elsewhere in this code.

1704.2.1 Fabrication and implementation procedures.
The special inspector shall verify that the fabricator main-
tainsdetailed fabrication and quality control proceduresthat
provide a basis for inspection control of the workmanship
and thefabricator’ sability to conform to approved construc-
tion documents and referenced standards. The special
inspector shall review the procedures for compl eteness and
adequacy relative to the code requirements for the fabrica-
tor’s scope of work.

Exception: Special inspections as required by Section
1704.2 shall not be required where the fabricator is
approved in accordance with Section 1704.2.2.
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1704.2.2 Fabricator approval. Specia inspections
required by this code are not required where the work is
doneonthe premisesof afabricator registered and approved
to perform such work without special inspection. Approval
shall be based upon review of thefabricator’swritten proce-
dural and quality control manuals and periodic auditing of
fabrication practices by an approved specia inspection
agency. At completion of fabrication, the approved fabrica-
tor shall submit a certificate of compliance to the building
official stating that the work was performed in accordance
with the approved construction documents.

1704.3 Stedl construction. The special inspections for steel
elements of buildings and structures shall be as required by
Section 1704.3 and Table 1704.3.

Exceptions:

1. Specia inspection of the steel fabrication process
shall not be required where the fabricator does not
perform any welding, thermal cutting or heating oper-
ation of any kind as part of the fabrication process. In
such cases, thefabricator shall berequired to submit a
detailed procedure for materia control that demon-
strates the fabricator’s ability to maintain suitable
records and procedures such that, at any time during
the fabrication process, the material specification,
gradeand mill test reportsfor themain stress-carrying
elements are capable of being determined.

2. The special inspector need not be continuously pres-
ent during welding of the following items, provided
the materials, welding procedures and qualifications
of welders are verified prior to the start of the work;
periodicinspectionsare made of thework in progress;
and a visual inspection of al welds is made prior to
completion or prior to shipment of shop welding.

2.1. Single-passfillet welds not exceeding */, inch
(7.9 mm) insize

2.2. Floor and roof deck welding.

2.3. Welded studs when used for structural dia-
phragm.

2.4. Welded sheet steel for cold-formed steel
framing members such as studs and joists.

2.5. Welding of stairs and railing systems.

1704.3.1 Welding. Welding inspection shall be in compli-
ancewith AWSD1.1. Thebasisfor weldinginspector quali-
fication shall be AWS D1.1.

1704.3.2 Details. The specia inspector shall perform an
inspection of the steel frame to verify compliance with the
details shown on the approved construction documents,
such as bracing, stiffening, member locations and proper
application of joint details at each connection.

1704.3.3 High-strength bolts. Installation of high-strength
bolts shall be periodically inspected in accordance with
AISC specifications.

329



STRUCTURAL TESTS AND SPECIAL INSPECTIONS

TABLE 1704.3
REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCTION

REFERENCED IBC
VERIFICATION AND INSPECTION CONTINUOUS | PERIODIC STANDARD? REFERENCE

1. Material verification of high-strength bolts, nuts and
washers:

a. ldentification markings to conform to ASTM

standards specified in the approved _ Applicable ASTM material _
I constructioﬂ documents. bp X specifications; AISC 360, Section A3.3

b. Manufacturer’s certificate of compliance
required.

2. Inspection of high-strength bolting:

a. Bearing-type connections. _

X
| L . AISC 360, Section M2.5 1704.3.3
b. Slip-critical connections. X X

3. Material verification of structural steel:

a. ldentification markings to conform to ASTM
standards specified in the approved construction — — ASTM A 6 or ASTM A 568
documents. 1708.4

b. Manufacturers’ certified mill test reports. — — ASTM A 6 or ASTM A 568

4. Material verification of weld filler materials:

a. ldentification markings to conform to AWS
| specification in the approved construction — — AISC 360, Section A3.5 —
documents.

b. Manufacturer’s certificate of compliance required. — — — —

o

Inspection of welding:
a. Structural steel:

1) Complete and partial penetration groove welds. X _

2) Multipass fillet welds. X _

) . AWS D1.1 1704.3.1
3) Single-pass fillet welds > 5/,4” X _

4) Single-pass fillet welds < 5/,5” —

X | X

5) Floor and roof deck welds. — AWS D1.3 —

b. Reinforcing steel: _

1) Verification of weldability of reinforcing steel
other than ASTM A 706. — X

2) Reinforcing steel-resisting flexural and axial

forces in intermediate and special moment AWS D1.4
I frames, and boundary elements of special X — ACI 318: 3.5.2
reinforced concrete shear walls and shear
reinforcement.

3) Shear reinforcement. X _

4) Other reinforcing steel. — X

6. Inspection of steel frame joint details for compliance X
with approved construction documents:

a. Details such as bracing and stiffening. _ — — 1704.3.2

b. Member locations. — —

c. Application of joint details at each connection. —

For SI:  1inch=25.4 mm.
a. Where applicable, see also Section 1707.1, Special inspection for seismic resistance.
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1704.3.3.1 General. While the work isin progress, the
special inspector shall determine that the requirements
for bolts, nuts, washers and paint; bolted partsand instal -
lation and tightening in such standards are met. For bolts
requiring pretensioning, the special inspector shall
observethe preinstallation testing and calibration proce-
dureswhen such procedures are required by theinstalla-
tion method or by project plans or specifications;
determinethat all pliesof connected materialshave been
drawn together and properly snugged and monitor the
installation of bolts to verify that the selected procedure
for instalation is properly used to tighten bolts. For
jointsrequired to betightened only to the snug-tight con-
dition, thespecial inspector need only verify that the con-
nected material s have been drawn together and properly
snugged.

1704.3.3.2 Periodic monitoring. Monitoring of bolt
installation for pretensioning is permitted to be per-

STRUCTURAL TESTS AND SPECIAL INSPECTIONS

formed on a periodic basis when using the turn-of-nut
method with matchmarking techniques, the direct ten-
sion indicator method or the alternate design fastener
(twist-off bolt) method. Joints designated as snug tight
need be inspected only on a periodic basis.

1704.3.3.3 Continuous monitoring. Monitoring of bolt
installation for pretensioning using the calibrated
wrench method or the turn-of-nut method without
matchmarking shall be performed onacontinuousbasis.

1704.4 Concrete construction. The special inspections and
verifications for concrete construction shall be as required by
this section and Table 1704.4.

Exception: Special inspections shall not be required for:

1. Isolated spread concrete footings of buildings three
stories or less in height that are fully supported on
earth or rock.

TABLE 1704.4

REQUIRED VERIFICATION AND INSPECTION OF CONCRETE CONSTRUCTION

REFERENCED
VERIFICATION AND INSPECTION CONTINUOUS PERIODIC STANDARD? IBC REFERENCE
. Inspection of reinforcing steel, including ]
prestressing tendons, and placement. — X ACI 318: 35, 7.1-7.7 19134
. Inspection of reinforcing steel welding in AWSD1.4
accordance with Table 1704.3, Item 5b. - - ACI 318: 35.2 o
. Inspect boltsto beinstalled in concrete prior to
and during placement of concrete where X — — 19115
allowable loads have been increased.
. Verifying use of required design mix. o X ACI 318: Ch. 4, 5.2-5.4 1904.2.2, 1913.2,
1913.3
. At the time fresh concrete is sampled to fabricate
specimens for strength tests, perform slump and ASTM C 172
air content tests, and determine the temperature X - AST M C3l 1913.10
of the concrete. ACI 318:5.6,5.8
. Inspection of concrete and shotcrete placement ]
for proper application techniques. X — ACI 318:5.9,5.10 |1913.6,1913.7, 1913.8
. Inspection for maintenance of specified curing ]
temperature and techniques. — X ACI 318:5.11-5.13 1913.9
. Inspection of prestressed concrete:
a. Application of prestressing forces. X ACI 318: 18.20
b. Grouting of bonded prestressing tendonsin X - ACI 318: 18.184 T
the seismic-force-resisting system.
9. Erection of precast concrete members. _ X ACI 318: Ch. 16 _
10.Verification of in-situ concrete strength, prior to
stressing of tendons in posttensioned concrete and ]
prior to removal of shores and forms from beams - X ACI 318:6.2 -
and structural slabs.
11.Inspect formwork for shape, location and ]
dimensions of the concrete member being formed. - X AClI 318:6.1.1 -

For SI:  1inch=25.4 mm.
a. Where applicable, see also Section 1707.1, Special inspection for seismic resistance.
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2. Continuous concrete footings supporting walls of
buildings three stories or lessin height that are fully
supported on earth or rock where:

2.1. Thefootingssupport wallsof light-framecon-
struction;

2.2. Thefootings are designed in accordance with
Table 1805.4.2; or

2.3. The structural design of the footing is based
on a specified compressive strength, ', no
greater than 2,500 pounds per square inch
(psi) (17.2 MPa), regardless of the compres-
sive strength specified in the construction
documents or used in the footing construc-
tion.

3. Nonstructural concrete slabs supported directly on
the ground, including prestressed slabs on grade,
where the effective prestress in the concrete is less
than 150 psi (1.03 MPa).

4, Concrete foundation walls constructed in accordance
with Table 1805.5(5).

5. Concretepatios, drivewaysand sidewalks, ongrade.

1704.4.1 M aterials. Intheabsenceof sufficient dataor doc-
umentation providing evidence of conformance to quality
standards for materialsin Chapter 3 of ACI 318, the build-
ing official shall require testing of materials in accordance
with the appropriate standards and criteria for the material
in Chapter 3 of ACI 318. Weldahility of reinforcement,
except that which conformsto ASTM A 706, shall be deter-
mined in accordance with the requirements of Section 3.5.2
of ACI 318.

1704.5 M asonry construction. Masonry construction shall be
inspected and eval uated i n accordance with the requirements of

B Sections1704.5.1 through 1704.5.3, depending on the classifi-

cation of the building or structure or nature of the occupancy, as
defined by this code.

Exception: Special inspections shall not be required for:

1. Empirically designed masonry, glass unit masonry or
masonry veneer designed by Section 2109, 2110 or
Chapter 14, respectively, or by Chapter 5, 7 or 6 of
ACI 530/ASCE 5/TM S 402, respectively, when they
are part of structures classified as Occupancy Cate-
gory I, Il or Il in accordance with Section 1604.5.

2. Masonry foundation walls constructed in accordance
with Table 1805.5(1), 1805.5(2), 1805.5(3) or
1805.5(4).

3. Masonry fireplaces, masonry heaters or masonry

I chimneysinstalled or constructed in accordance with
Section 2111, 2112 or 2113, respectively.

1704.5.1 Empirically designed masonry, glass unit
masonry and masonry veneer in Occupancy Category
IV. The minimum special inspection program for empiri-
cally designed masonry, glass unit masonry or masonry

veneer designed by Section 2109, 2110 or Chapter 14,

respectively, or by Chapter 5, 7 or 6 of ACI 530/ASCE

5/TMS 402, respectively, in structures classified as Occu-
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pancy Category |V, in accordancewith Section 1604.5, shall
comply with Table 1704.5.1.

1704.5.2 Engineered masonry in Occupancy Category I,
[l or Ill. The minimum specia inspection program for
masonry designed by Section 2107 or 2108 or by chapters
other than Chapters5, 6 or 7 of ACI 530/ASCE 5/TMS 402
in structures classified as Occupancy Category I, 11 or I11,in
accordance with Section 1604.5, shall comply with Table
1704.5.1.

1704.5.3 Engineered masonry in Occupancy Category
I'V. The minimum special inspection program for masonry
designed by Section 2107 or 2108 or by chapters other than
Chapters 5, 6 or 7 of ACI 530/ASCE 5/TMS 402 in struc-
tures classified as Occupancy Category |V, in accordance
with Section 1604.5, shall comply with Table 1704.5.3.

1704.6 Wood construction. Special inspectionsof thefabrica-
tion process of prefabricated wood structural elements and
assembliesshall bein accordancewith Section 1704.2. Special
inspections of site-built assemblies shall bein accordance with
this section.

1704.6.1 High-load diaphragms. High-load diaphragms
designed in accordance with Table 2306.3.2 shall be
installed with specia inspections as indicated in Section
1704.1. The special inspector shall inspect the wood struc-
tural panel sheathing to ascertain whether it is of the grade
and thickness shown on the approved building plans. Addi-
tionally, the special inspector must verify the nominal size
of framing membersat adjoining panel edges, thenail or sta-
ple diameter and length, the number of fastener lines and
that the spacing between fastenersin each line and at edge
margins agrees with the approved building plans.

1704.7 Soils. Specia inspections for existing site soil condi-
tions, fill placement and load-bearing requirements shall be as
required by this section and Table 1704.7. The approved soils
report, required by Section 1802.2, and the documents pre-
pared by the registered design professiona in responsible
charge shall be used to determine compliance. During fill
placement, the special inspector shall determine that proper
materials and procedures are used in accordance with the pro-
visions of the approved soils report, as specified in Section
1803.5.

Exception: Special inspection isnot required during place-
ment of controlled fill having atotal depth of 12 inches (305
mm) or less.

1704.8 Pile foundations. Special inspections shall be per-
formed during installation and testing of pile foundations as
required by Table 1704.8. The approved soils report, required
by Section 1802.2, and the documents prepared by the regis-
tered design professional in responsible charge shall be used to
determine compliance.

1704.9 Pier foundations. Special inspections shall be per-
formed during installation and testing of pier foundations as
required by Table 1704.9. The approved soils report, required
by Section 1802.2, and the documents prepared by the regis-
tered design professional in responsible charge shall be used to
determine compliance.
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TABLE 1704.5.1
LEVEL 1 SPECIAL INSPECTION

FREQUENCY OF INSPECTION REFERENCE FOR CRITERIA
Continuous Periodically
during task during task IBC ACI 530/ASCE | ACI530.1/ASCE
INSPECTION TASK listed listed section 5/TMS 4022 6/TMS 6022
1. Asmasonry construction begins, the following shall
be verified to ensure compliance:
a. Proportions of site-prepared mortar. — X — — Art. 2.6A
b. Construction of mortar joints. _ X — — Art. 3.3B
c. Location of reinforcement, connectors,
prestressing tendons and anchorages. - X - - Art. 3.4, 3.6A
d. Prestressing technique. — X — — Art. 3.6B
e. Grade and size of prestressing tendons and Art. 2.4B,
anchorages. - X - - 2 4H
2. Theinspection program shall verify:
a. Size and location of structural el ements. — X — — Art. 3.3G
b. Type, size and location of anchors, includin:
yp g Sec. 1.2.2(e),

other details of anchorage of masonry to — X — _

structural members, frames or other construction. 214,316
c. Specified size, grade and type of reinforcement. — X — Sec. 1.13 Art.24,34 | 1
d. Welding of reinforcing bars. X . . Sec. 2.1.10.7.2, .
3.3.34(b)
e. Protection of masonry during cold weather
(temperature below 40°F) or hot weather — X Sec. 2104.3, — Art. 1.8C,
(temperature above 90°F). 21044 18D
f. Application and measurement of prestressing force. — X — — Art. 3.6B
3. Prior to grouting, the following shall be verified to
ensure compliance:
a. Grout spaceis clean. — X — — Art. 3.2D
b. Placement of reinforcement and connectors and
prestressing tendons and anchorages. - X - Sec. 1.13 Art. 3.4 1
c. Proportions of site-prepared grout and prestressing
grout for bonded tendons. - X - — Art. 2.68
d. Construction of mortar joints. — X — — Art. 3.3B
4. Grout placement shall be verified to ensure compliance
with code and construction document provisions. X - - - Art35
a. Grouting of prestressing bonded tendons. X — — — Art. 3.6C
5. Preparation of any required grout specimens, mortar Sec. 2105.2.2,
specimens and/or prisms shall be observed. X _ 2105.3 T Art. 1.4
6. Compliance with required inspection provisions of the
construction documents and the approved submittals _ X _ _ Art. 1.5

shall be verified.

For SI: °C=(°F-32)/1.8.
a. The specific standards referenced are those listed in Chapter 35.
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TABLE 1704.5.3

LEVEL 2 SPECIAL INSPECTION

FREQUENCY OF
INSPECTION REFERENCE FOR CRITERIA
Continuous | Periodically ACI 530/ ACI 530.1/
during task | during task IBC ASCE 5/ ASCE 6/
INSPECTION TASK listed listed section TMS 4022 TMS 6022
1. From the beginning of masonry construction, the
following shall be verified to ensure compliance:
a. Proportions of site-prepared mortar, grout and
prestressing grout for bonded tendons. - X - - Art. 2.6A
b. Placement of masonry units and construction of
mortar joints. — X — — Art. 3.3B
c. Placement of reinforcement, connectors and Art. 3.4,
prestressing tendons and anchorages. - X - Sec. 1.13 3.6A
d. Grout space prior to grouting. — — — Art. 3.2D
e. Placement of grout. — — — Art. 3.5
f. Placement of prestressing grout. — — — Art. 3.6C
2. The inspection program shall verify:
a. Size and location of structural elements. _ X — _ Art. 3.3G
b. Type, size and location of anchors, including
other details of anchorage of masonry to X _ _ Sec. 1.2.2(e), _
structural members, frames or other construction. 214,316
c. Specified size, grade and type of reinforcement. X — Sec. 1.13 Art. 2.4,3.4
d. Welding of reinforcing bars. X L . Sec. 2.1.10.7.2, .
3.3.3.4(b)
e. Protection of masonry during cold weather
(temperature below 40°F) or hot weather _ X Sec. 2104.3, — Art. 1.8C,
(temperature above 90°F). 2104.4 1.8D
f. Application and measurement of prestressing force. X — — — Art. 3.6B
3. Preparation of any required grout specimens, mortar Sec. 2105.2.2,
specimens and/or prisms shall be observed. X - 2105.3 - Art. 1.4
4. Compliance with required inspection provisions of the
construction documents and the approved submittals — X — — Art. 1.5
shall be verified.

For SI:  °C = (°F - 32)/1.8.
a. The specific standards referenced are those listed in Chapter 35.

TABLE 1704.7
REQUIRED VERIFICATION AND INSPECTION OF SOILS

VERIFICATION AND INSPECTION TASK CONTINUOUS DURING TASK LISTED | PERIODICALLY DURING TASK LISTED

1. Verify materials below footings are adequate to achieve the

design bearing capacity. - X
2. Verify excavations are extended to proper depth and have

reached proper material. - X
3. Perform classification and testing of controlled fill materials. — X
4. Verify use of proper materials, densities and lift thicknesses

during placement and compaction of controlled fill. X -
5. Prior to placement of controlled fill, observe subgrade and

verify that site has been prepared properly. - X
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1704.10 Sprayed fire-resistant materials. Specia inspec-
tions for sprayed fire-resistant materials applied to structural
elements and decks shall be in accordance with Sections
1704.10.1 through 1704.10.5. Special inspections shall be
based on the fire-resistance design as designated in the
approved construction documents.

1704.10.1 Structural member surface conditions. The
surfaces shall be prepared in accordance with the approved
fire-resistance design and the approved manufacturer’s
written instructions. The prepared surface of structural
members to be sprayed shall be inspected before the appli-
cation of the sprayed fire-resistant material.

STRUCTURAL TESTS AND SPECIAL INSPECTIONS

1704.10.2 Application. The substrate shall have a mini-
mum ambient temperature before and after application as
specified in the approved manufacturer’s written instruc-
tions. Theareafor application shall beventilated during and
after application as required by the approved manufac-
turer’s written instructions.

1704.10.3 Thickness. The average thickness of the sprayed
fire-resistant materials applied to structural elements shall
not be less than the thickness required by the approved
fire-resistant design. Individually measured thickness,
which exceedsthe thickness specified in adesign by Y/, inch
(6.4 mm) or more, shall be recorded as the thickness speci-

TABLE 1704.8
REQUIRED VERIFICATION AND INSPECTION OF PILE FOUNDATIONS

capacity, record tip and butt elevations and document
any pile damage.

CONTINUOUS DURING TASK PERIODICALLY DURING TASK
VERIFICATION AND INSPECTION TASK LISTED LISTED

1. Verify pile materias, sizes and lengths comply with the

requirements. X -
2. Determine capacities of test piles and conduct additional load

tests, as required. X -
3. Observe driving operations and maintain complete and

accurate records for each pile. X -
4. Verify placement locations and plumbness, confirm type and

size of hammer, record number of blows per foot of

penetration, determine required penetrations to achieve design X _

5. For steel piles, perform additional inspectionsin accordance
with Section 1704.3.

6. For concrete piles and concrete-filled piles, perform additional
inspections in accordance with Section 1704.4.

7. For speciaty piles, perform additional inspections as
determined by the registered design professional in
responsible charge.

8. For augered uncased piles and caisson piles, perform
inspections in accordance with Section 1704.9.

TABLE 1704.9
REQUIRED VERIFICATION AND INSPECTION OF PIER FOUNDATIONS

VERIFICATION AND INSPECTION TASK

CONTINUOUS DURING TASK LISTED | PERIODICALLY DURING TASK LISTED

1. Observe drilling operations and maintain complete and

into bedrock (if applicable) and adequate end bearing strata
capacity.

accurate records for each pier. X -
2. Verify placement locations and plumbness, confirm pier
diameters, bell diameters (if applicable), lengths, embedment X

3. For concrete piers, perform additional inspectionsin
accordance with Section 1704.4.

4. For masonry piers, perform additional inspectionsin
accordance with Section 1704.5.
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fied in the design plus %, inch (6.4 mm). For design thick-
nesses 1 inch (25 mm) or greater, the minimum allowable
individual thickness shall be the design thickness minus/,
inch (6.4 mm). For design thicknesses less than 1 inch (25
mm), the minimum allowable individual thickness shall be
the design thickness minus 25 percent. Thickness shall be
determined in accordance with ASTM E 605. Samples of
the sprayed fire-resistant materials shall be selected in
accordance with Sections 1704.10.3.1 and 1704.10.3.2.

1704.10.3.1 Floor, roof and wall assemblies. Thethick-
ness of the sprayed fire-resistant material applied to
floor, roof and wall assemblies shall be determined in
accordance with ASTM E 605 by taking the average of
not less than four measurements for each 1,000 square
feet (93 m?) of the sprayed area on each floor or part
thereof.

1704.10.3.2 Structural framing members. The thick-
ness of the sprayed fire-resistant material applied to
structural members shall be determined in accordance
with ASTM E 605. Thicknesstesting shall be performed
on not less than 25 percent of the structural memberson
each floor.

1704.10.4 Density. The density of the sprayed fire-resistant
material shall not be less than the density specified in the
approved fire-resistant design. Density of the sprayed
fire-resistant material shall be determined in accordance
with ASTM E 605.

1704.10.5 Bond strength. The cohesive/adhesive bond
strength of the cured sprayed fire-resistant material applied
to structural elements shall not be less than 150 pounds per
squarefoot (psf) (7.18 kN/m?). The cohesive/adhesive bond
strength shall be determined in accordance with the field
test specifiedin ASTM E 736 by testing in-place samples of
the sprayed fire-resistant material selected in accordance
with Sections 1704.10.5.1 and 1704.10.5.2.

1704.10.5.1 Floor, roof and wall assemblies. The test
samples for determining the cohesive/adhesive bond
strength of the sprayed fire-resistant materials shall be
selected from each floor, roof and wall assembly at the
rate of not less than one sample for every 10,000 square
feet (929 m?) or part thereof of the sprayed areain each
story.

1704.10.5.2 Structural framing members. The test
samples for determining the cohesive/adhesive bond
strength of the sprayed fire-resistant materials shall be
selected from beams, girders, joists, trussesand columns
at the rate of not less than one sample for each type of
structural framing member for each 10,000 square feet
(929 m?) of floor area or part thereof in each story.

1704.11 Mastic and intumescent fire-resistant coatings.
Specia inspections for mastic and intumescent fire-resistant
coatings applied to structural elements and decks shall be in
accordance with AWCI 12-B. Specia inspections shall be
based on the fire-resistance design as designated in the
approved construction documents.
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1704.12 Exterior insulation and finish systems(EI FS). Spe-
cial inspections shall be required for all EIFS applications.

Exceptions:

1. Specia inspections shall not be required for EIFS
applications installed over a water-resistive barrier
with ameans of draining moisture to the exterior.

2. Specia inspections shall not be required for EIFS
applicationsinstalled over masonry or concretewalls.

1704.13 Special cases. Specia inspections shall be required
for proposed work that is, intheopinion of thebuilding official,
unusual in its nature, such as, but not limited to, the following
examples:

1. Construction materials and systemsthat are alternatives
to materials and systems prescribed by this code.

2. Unusua design applications of materials described in
this code.

3. Materials and systems required to be installed in accor-
dance with additional manufacturer’s instructions that
prescribe requirements not contained in this code or in
standards referenced by this code.

[F] 1704.14 Special inspection for smoke control. Smoke
control systems shall be tested by a special inspector.

[F] 1704.14.1 Testing scope. Thetest scope shall be asfol-
lows:

1. During erection of ductwork and prior to concea ment
for the purposes of leakage testing and recording of
device location.

2. Prior to occupancy and after sufficient completionfor
the purposes of pressure differencetesting, flow mea-
surements and detection and control verification.

[F] 1704.14.2 Qualifications. Special inspection agencies
for smoke control shall have expertise in fire protection
engineering, mechanical engineering and certificationasair
balancers.

SECTION 1705
STATEMENT OF SPECIAL INSPECTIONS

1705.1 General. Where special inspection or testing is
required by Section 1704, 1707 or 1708, the registered design
professional in responsible charge shall prepare a statement of
specia inspections in accordance with Section 1705 for
submittal by the permit applicant (see Section 1704.1.1).

1705.2 Content of statement of special inspections. The
statement of special inspections shall identify the following:

1. The materials, systems, components and work required
to have special inspection or testing by the building offi-
cial or by the registered design professional responsible
for each portion of the work.

2. Thetype and extent of each special inspection.
3. Thetype and extent of each test.
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4. Additional requirementsfor special inspection or testing
for seismic or wind resistance as specified in Section
1705.3, 1705.4, 1707 or 1708.

5. For each type of special inspection, identification as to
whether it will be continuous special inspection or peri-
odic special inspection.

1705.3 Seismic resistance. The statement of special inspec-
tions shal include seismic requirements for the following
Cases:

1. The seismic-force-resisting systems in structures
assigned to Seismic Design Category C, D, E or Fin
accordance with Section 1613.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

B 3. The following additional systems and components in
structures assigned to Seismic Design Category C:

3.1. Heating, ventilating and air-conditioning
(HVAC) ductwork containing hazardous materi-
als and anchorage of such ductwork.

3.2. Piping systems and mechanical units containing
flammable, combustible or highly toxic materi-
als.

3.3. Anchorage of electrical equipment used for
emergency or standby power systems.
B 4. The following additional systems and components in
structures assigned to Seismic Design Category D:

4.1. Systems required for Seismic Design Category
C.

4.2. Exterior wall panels and their anchorage.
4.3. Suspended ceiling systems and their anchorage.
4.4. Accessfloors and their anchorage.

4.5. Steel storage racks and their anchorage, where
the importance factor is equal to 1.5 in accor-
dance with Section 15.5.3 of ASCE 7.

5. The following additional systems and components in
structures assigned to Seismic Design Category E or F:

5.1. Systemsrequired for Seismic Design Categories
CandD.

5.2. Electrica equipment.

Exception: Seismic requirements are permitted to be
excluded from the statement of special inspectionsfor struc-
tures designed and constructed in accordance with the fol-
lowing:

1. Thestructureconsistsof light-frame construction; the
design spectral response accel eration at short periods,
S as determined in Section 1613.5.4, does not
exceed 0.5g; and the height of the structure does not
exceed 35 feet (10 668 mm) above grade plane; or

2. The structure is constructed using a reinforced
masonry structural system or reinforced concrete
structural system; the design spectral response accel-
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eration at short periods, Sy, asdetermined in Section
1613.5.4, does not exceed 0.5g; and the height of the
structure does not exceed 25 feet (7620 mm) above
grade plane; or

3. Detached one- or two-family dwellingsnot exceeding
two storiesin height, provided the structure does not
have any of the following plan or vertical irregulari-
tiesin accordance with Section 12.3.2 of ASCE 7:

3.1. Torsional irregularity.
3.2. Nonparallel systems.

3.3. Stiffness irregularity—extreme soft story and
soft story.

3.4. Discontinuity in capacity—weak story.

1705.3.1 Seismic requirementsin the statement of spe-
cial inspections. When Section 1705.3 specifies that seis-
mic requirements be included, the statement of special
inspections shall identify the following:

1. The designated seismic systems and seis
mic-force-resisting systemsthat are subject to special
inspections in accordance with Section 1705.3.

2. The additional special inspections and testing to be
provided as required by Sections 1707 and 1708 and
other applicable sections of this code, including the
applicable standards referenced by this code.

1705.4 Wind resistance. The statement of special inspections
shall include wind requirements for structures constructed in
the following areas:

1. Inwind Exposure Category B, where the 3-second-gust
basic wind speed is 120 miles per hour (mph) (52.8 m/s)
or greater.

2. In wind Exposure Category C or D, where the 3-sec-
ond-gust basic wind speed is 110 mph (49 m/s) or
greater.

1705.4.1 Wind requirementsin the statement of special
inspections. When Section 1705.4 specifies that wind
regquirements be included, the statement of special inspec-
tions shall identify the main windforce-resisting systems
and wind-resisting components subject to special inspec-
tions as specified in Section 1705.4.2.

1705.4.2 Detailed requirements. The statement of special
inspections shall include at least the following systems and
components:

1. Roof cladding and roof framing connections.

2. Wall connections to roof and floor diaphragms and
framing.

3. Roof and floor diaphragm systems, including collec-
tors, drag struts and boundary elements.

4. Vertical windforce-resisting systems, including
braced frames, moment frames and shear walls.

5. Windforce-resisting system connections to the foun-
dation.
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6. Fabrication and installation of systems or compo-
nents required to meet the impact-resistance require-
ments of Section 1609.1.2.

Exception: Fabrication of manufactured systems or
componentsthat have alabel indicating compliancewith
thewind-load and impact-resistance requirementsof this
code.

SECTION 1706
CONTRACTOR RESPONSIBILITY

1706.1 Contractor responsibility. Each contractor responsi-
blefor the construction of amainwind- or seismic-force-resist-
ing system, designated seismic system or a wind- or
seismic-resisting component listed in the statement of special
inspectionsshall submit awritten statement of responsibility to
the building official and the owner prior to the commencement
of work on the system or component. The contractor’s state-
ment of responsibility shall contain the following:

1. Acknowledgment of awareness of the special require-
mentscontained inthe statement of special inspections;

2. Acknowledgment that control will be exercised to obtain
conformance with the construction documents approved
by the building official;

3. Proceduresfor exercising control within the contractor’s
organization, the method and frequency of reporting and
the distribution of the reports; and

4. ldentification and qualificationsof the person(s) exercis-
ing such control and their position(s) intheorganization.

SECTION 1707
SPECIAL INSPECTIONS FOR
SEISMIC RESISTANCE

1707.1 Special inspections for seismic resistance. Specia
inspections itemized in Sections 1707.2 through 1707.10,
unless exempted by the exceptions of Section 1704.1, are
required for the following:

1. The seismic-force-resisting systems in structures
assigned to Seismic Design Category C, D, E or F, as
determined in Section 1613.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

3. Architectural, mechanical and electrical componentsin
structures assigned to Seismic Design Category C, D, E
or F that are required in Sections 1707.7 and 1707.8.

1707.2 Structural steel. Continuous special inspection is
required for structural welding inaccordancewith AISC 341.

Exceptions:

1. Single-pass fillet welds not exceeding %4 inch (7.9
mm) in size.

2. Floor and roof deck welding.

1707.3 Structural wood. Continuous special inspection is
required during field gluing operations of elementsof the seis-
mic-force-resisting system. Periodic special inspection is
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required for nailing, bolting, anchoring and other fastening of
components within the seismic-force-resisting system, includ-
ing wood shear walls, wood diaphragms, drag struts, braces,
shear panels and hold-downs.

Exception: Special inspection is not required for wood
shear walls, shear panelsand diaphragms, including nailing,
bolting, anchoring and other fastening to other components
of the seismic-force-resisting system, where the fastener
spacing of the sheathing ismorethan 4 inches (102 mm) on
center (o.c.).

1707.4 Cold-formed steel framing. Periodic special inspec-
tionsisrequired during welding operations of elements of the
seismic-force-resisting system. Periodic special inspection is
required for screw attachment, bolting, anchoring and other
fastening of components within the seismic-force-resisting
system, including struts, braces, and hold-downs.

1707.5 Pier foundations. Specia inspection is required for
pier foundationsfor buildings assigned to Seismic Design Cat-
egory C, D, E or F in accordance with Section 1613. Periodic
special inspection is required during placement of reinforce-
ment and continuous special inspection is required during
placement of the concrete.

1707.6 Storage racks and access floors. Periodic specia
inspection is required during the anchorage of access floors
and storageracks 8 feet (2438 mm) or greater in height in struc-
tures assigned to Seismic Design Category D, E or F.

1707.7 Architectural components. Periodic specia inspec-
tion is required during the erection and fastening of exterior
cladding, interior and exterior nonbearing walls and interior
and exterior veneer in structures assigned to Seismic Design
Category D, Eor F.

Exceptions:

1. Specid inspection is not required for architectural
componentsin structures 30 feet (9144 mm) or lessin
height.

2. Special inspection is not required for cladding and
veneer weighing 5 psf (24.5 N/m?) or less.

3. Special inspection is not required for interior
nonbearing wallsweighing 15 psf (73.5 N/m?) or less.

1707.8 Mechanical and electrical components. Special
inspection for mechanical and electrical equipment shall be as
follows:

1. Periodic special inspectionisrequired during theanchor-
age of electrical equipment for emergency or standby
power systemsin structures assigned to Seismic Design
Category C, D, Eor F;

2. Periodic special inspection isrequired during the instal-
lation of anchorage of other electrical equipment in
structures assigned to Seismic Design Category E or F;

3. Periodic special inspectionisrequired duringinstallation
of piping systemsintended to carry flammable, combus-
tible or highly toxic contents and their associated
mechanical units in structures assigned to Seismic
Design Category C, D, E or F;
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4. Periodic special inspection isrequired during the instal-
lation of HVAC ductwork that will contain hazardous
materialsin structures assigned to Seismic Design Cate-
gory C,D,EorF; and

5. Periodic special inspection isrequired during the instal-
lation of vibration isolation systems in structures
assigned to Seismic Design Category C, D, E or Fwhere
the construction documents require anominal clearance
of 0.25 inches (6.4 mm) or less between the equipment
support frame and restraint.

1707.9 Designated seismic system verifications. The special
inspector shall examine designated seismic systems requiring
seismic qualification in accordance with Section 1708.5 and
verify that the label, anchorage or mounting conforms to the
certificate of compliance.

1707.10 Seismicisolation system. Periodic special inspection
is required during the fabrication and installation of isolator
unitsand energy dissipation devicesthat are part of the seismic
isolation system.

SECTION 1708
STRUCTURAL TESTING FOR
SEISMIC RESISTANCE

1708.1 Masonry. Testing and verification of masonry materi-
als and assemblies prior to construction shall comply with the
requirements of Sections 1708.1.1 through 1708.1.4, depend-
ing on theclassification of the building or structure or nature of
the occupancy, as defined by this code.

1708.1.1 Empirically designed masonry and glass unit
masonry in Occupancy Category |, 11 or I11. For masonry
designed by Section 2109 or 2110 or by Chapter 5 or 7 of
ACI 530/ASCE 5/TM S402 in structuresclassified as Occu-
pancy Category I, Il or Ill, in accordance with Section
1604.5, certificates of compliance used in masonry con-
struction shall be verified prior to construction.

1708.1.2 Empirically designed masonry and glass unit
masonry in Occupancy Category |'V. The minimum test-
ing and verification prior to construction for masonry
designed by Section 2109 or 2110 or by Chapter 5 or 7 of
ACI 530/ASCE 5/TMS402in structures classified as Occu-
pancy Category 1V, inaccordancewith Section 1604.5, shall
comply with the requirements of Table 1708.1.2.

TABLE 1708.1.2
LEVEL 1 QUALITY ASSURANCE

MINIMUM TESTS AND SUBMITTALS

Certificates of compliance used in masonry construction.

Verification of ', and f'sac prior to construction, except where
specifically exempted by this code.

1708.1.3 Engineered masonry in Occupancy Category I,
[1 or I11. Theminimum testing and verification prior to con-
struction for masonry designed by Section 2107 or 2108 or
by chapters other than Chapter 5, 6 or 7 of ACI 530/ASCE
5/TM S 402 in structures classified as Occupancy Category
[, 1l or I, in accordance with Section 1604.5, shall comply
with Table 1708.1.2.
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1708.1.4 Engineered masonry in Occupancy Category
I'V. The minimum testing and verification prior to construc-
tion for masonry designed by Section 2107 or 2108 or by
chapters other than Chapter 5, 6 or 7 of ACI 530/ASCE
5/TMS 402 in structures classified as Occupancy Category
IV, in accordance with Section 1604.5, shall comply with
Table 1708.1.4.

TABLE 1708.1.4
LEVEL 2 QUALITY ASSURANCE

MINIMUM TESTS AND SUBMITTALS

Certificates of compliance used in masonry construction.

Verification of ', and f' 5 prior to construction and every 5,000
sguare feet during construction.

Verification of proportions of materialsin mortar and grout as
delivered to the site.

For SI: 1 square foot = 0.0929 m2.
1708.2 Testing for seismic resistance. The tests specified in
Sections1708.3 through 1708.6 arerequired for thefollowing:

1. The seismic-force-resisting systems in structures
assigned to Seismic Design Category C, D, E or F, as
determined in Section 1613.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

3. Architectural, mechanical and electrical components in
structures assigned to Seismic Design Category C, D, E
or F that arerequired in Section 1708.5.

1708.3 Reinforcing and prestressing steel. Certified mill test
reports shall be provided for each shipment of reinforcing steel
used to resist flexural, shear and axial forcesin reinforced con-
crete intermediate frames, special moment frames and bound-
ary elements of special reinforced concrete or reinforced
masonry shear walls. Where ASTM A 615 reinforcing steel is
used to resist earthquake-induced flexural and axial forcesin
special moment framesand inwall boundary elements of shear
wallsin structuresassigned to Seismic Design Category D, E or
F, as determined in Section 1613, the testing requirements of
ACI 318 shall be met. Where ASTM A 615 reinforcing steel is
to be welded, chemical tests shall be performed to determine
weldability in accordance with Section 3.5.2 of ACI 318.

1708.4 Structural steel. The testing contained in the quality
assurance plan shall be asrequired by AISC 341 and the addi-
tional requirements herein. The acceptance criteriafor nonde-
structive testing shall be asrequired in AWS D1.1 as specified
by the registered design professional .

Base metal thicker than 1.5inches (38 mm), where subject to
through-thickness weld shrinkage strains, shall be ultrasoni-
cally tested for discontinuities behind and adjacent to such
weldsafter joint completion. Any material discontinuitiesshall
be accepted or rejected on the basisof ASTM A 435 0r ASTM
A 898 (Level 1 criteria) and criteriaas established by theregis-
tered design professional (s) in responsible charge and the con-
struction documents.

1708.5 Seismic qualification of mechanical and electrical
equipment. The registered design professional in responsible
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charge shall state the applicable seismic qualification require-
mentsfor designated seismic systems on the construction doc-
uments. Each manufacturer of designated seismic system
components shall test or analyze the component and its mount-
ing system or anchorage and submit a certificate of compliance
for review and acceptance by theregistered design professional
in responsible charge of the design of the designated seismic
system and for approval by the building official. Qualification
shall be by an actual test on ashaketable, by three-dimensional
shock tests, by an analytical method using dynamic character-
istics and forces, by the use of experience data (i.e., historical
data demonstrating acceptable seismic performance) or by a
more rigorous analysis providing for equivalent safety.

1708.6 Seismically isolated structures. For required system
tests, see Section 17.8 of ASCE 7.

SECTION 1709
STRUCTURAL OBSERVATIONS

1709.1 General. Where required by the provisions of Section
1709.2 or 1709.3 the owner shall employ a registered design
professional to perform structural observations as defined in
Section 1702.

At the conclusion of the work included in the permit, the
structural observer shall submit to the building official awrit-
ten statement that the site visits have been made and identify
any reported deficiencies that, to the best of the structural
observer’s knowledge, have not been resolved.

1709.2 Structural observations for seismic resistance.
Structural observations shall be provided for those structures
included in Seismic Design Category D, E or F, as determined
in Section 1613, where one or more of thefollowing conditions

exist:
I 1. Thestructureisclassified as Occupancy Category |11 or
IV in accordance with Section 1604.5.

2. Theheight of the structureisgreater than 75 feet (22 860
mm) above the base.

3. Thestructureisassigned to Seismic Design Category E,
is classified asOccupancy Category | or |1 inaccordance
with Section 1604.5 and is greater than two stories in
height.

4. When so designated by the registered design profes-
sional in responsible charge of the design.

5. When such observation is specifically required by the
building official.

1709.3 Structural observations for wind requirements.
Structural observations shall be provided for those structures
sited where the basic wind speed exceeds 110 mph (49 m/s),
determined from Figure 1609, where one or more of the fol-
lowing conditions exist:

1. Thestructureisclassified as Occupancy Category I11 or
IV in accordance with Table 1604.5.

2. Thebuilding heightisgreater than 75 feet (22 860 mm).

3. When so designated by the registered design profes-
sional in responsible charge of the design.
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4. When such observation is specifically required by the
building official.

SECTION 1710
DESIGN STRENGTHS OF MATERIALS

1710.1 Conformanceto standar ds. The design strengths and
permissible stresses of any structural material that are identi-
fied by a manufacturer’s designation as to manufacture and
grade by mill tests, or the strength and stressgradeis otherwise
confirmed to the satisfaction of the building official, shall con-
form to the specifications and methods of design of accepted
engineering practice or the approved rules in the absence of
applicable standards.

1710.2 New materials. For materials that are not specifically
provided for in this code, the design strengths and permissible
stresses shall be established by tests as provided for in Section
1711

SECTION 1711
ALTERNATIVE TEST PROCEDURE

1711.1 General. In the absence of approved rules or other
approved standards, the building official shall make, or cause
to be made, the necessary testsand investigations; or the build-
ing official shall accept duly authenticated reports from
approved agenciesin respect to the quality and manner of use
of new materials or assemblies as provided for in Section
104.11. The cost of all tests and other investigations required
under the provisions of this code shall be borne by the permit
applicant.

SECTION 1712
TEST SAFE LOAD

1712.1 Whererequired. Where proposed construction is not
capable of being designed by approved engineering analysis,
or where proposed construction design method does not com-
ply with the applicable material design standard, the system of
construction or the structural unit and the connections shall be
subjected to the tests prescribed in Section 1714. The building
official shall accept certified reports of such tests conducted by
an approved testing agency, provided that such tests meet the
requirements of this code and approved procedures.

SECTION 1713
IN-SITU LOAD TESTS

1713.1 General. Whenever thereisareasonabledoubt astothe
stability or load-bearing capacity of a completed building,
structure or portion thereof for the expected |oads, an engineer-
ing assessment shall be required. The engineering assessment
shall involve either astructural analysis or an in-situ load test,
or both. The structural analysis shall be based on actual mate-
rial properties and other as-built conditions that affect stability
or |load-bearing capacity, and shall be conducted in accordance
with the applicable design standard. If the structural assess-
ment determinesthat the load-bearing capacity islessthan that
required by the code, load tests shall be conducted in accor-
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dancewith Section 1713.2. If the building, structure or portion
thereof is found to have inadequate stability or load-bearing
capacity for the expected |loads, modifications to ensure struc-
tural adequacy or the removal of the inadequate construction
shall be required.

1713.2 Test standar ds. Structural componentsand assemblies
shall betestedin accordancewith theappropriate material stan-
dardslistedin Chapter 35. Inthe absence of astandard that con-
tains an applicableload test procedure, the test procedure shall
bedevel oped by aregistered design professional and approved.
Thetest procedure shall simulateloadsand conditions of appli-
cation that the completed structure or portion thereof will be
subjected to in normal use.

1713.3 In-situ load tests. In-situ load tests shall be conducted
in accordance with Section 1713.3.1 or 1713.3.2 and shall be
supervised by a registered design professional. The test shall
simulate the applicableloading conditions specified in Chapter
16 as necessary to address the concerns regarding structural
stability of the building, structure or portion thereof.

1713.3.1 L oad test procedur e specified. Where astandard
listed in Chapter 35 contains an applicable load test proce-
dure and acceptance criteria, the test procedure and accep-
tance criteriain the standard shall apply. In the absence of
specific load factors or acceptance criteria, the load factors
and acceptance criteriain Section 1713.3.2 shall apply.

1713.3.2 L oad test procedurenot specified. Intheabsence
of applicable load test procedures contained within a stan-
dard referenced by thiscode or acceptancecriteriafor aspe-
cific material or method of construction, such existing
structure shall be subjected to atest procedure devel oped by
a registered design professional that simulates applicable
loading and deformation conditions. For components that
are not a part of the seismic-load-resisting system, the test
load shall be equal to two timesthe unfactored design | oads.
Thetest load shall be left in place for a period of 24 hours.
The structure shall be considered to have successfully met
the test requirements where the following criteria are satis-
fied:

1. Under thedesign load, the deflection shall not exceed

the limitations specified in Section 1604.3.

2. Within 24 hours after removal of the test load, the
structure shall haverecovered not lessthan 75 percent
of the maximum deflection.

3. During and immediately after the test, the structure
shall not show evidence of failure.

SECTION 1714
PRECONSTRUCTION LOAD TESTS

1714.1 General. In evaluating the physical properties of mate-
rials and methods of construction that are not capable of being
designed by approved engineering analysis or do not comply
with applicable material design standards listed in Chapter 35,
the structural adequacy shall be predetermined based on the
load test criteria established in this section.

1714.2 L oad test procedures specified. Where specific load
test procedures, load factors and acceptance criteria are
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included in the applicable design standards listed in Chapter
35, such test procedures, load factors and acceptance criteria
shall apply. In the absence of specific test procedures, load fac-
tors or acceptance criteria, the corresponding provisions in
Section 1714.3 shall apply.

1714.3 L oad test procedures not specified. Where load test
procedures are not specified in the applicable design standards
listedin Chapter 35, theload-bearing and deformation capacity
of structural components and assemblies shall be determined
on the basis of a test procedure developed by a registered
design professional that simulates applicable loading and
deformation conditions. For components and assemblies that
arenot apart of the seismic-load-resisting system, thetest shall
be as specified in Section 1714.3.1. Load tests shall simulate
the applicable loading conditions specified in Chapter 16.

1714.3.1 Test procedure. The test assembly shall be sub-
jected to an increasing superimposed load equal to not less
than two times the superimposed design load. Thetest load
shall be left in place for a period of 24 hours. The tested
assembly shall be considered to have successfully met the
test requirements if the assembly recovers not less than 75
percent of the maximum deflection within 24 hours after the
removal of the test load. The test assembly shall then be
reloaded and subjected to an increasing superimposed |oad
until either structural failure occurs or the superimposed
load isequal to two and one-half timestheload at which the
deflection limitations specified in Section 1714.3.2 were
reached, or the load is equal to two and one-half times the
superimposed design load. In the case of structural compo-
nents and assemblies for which deflection limitations are
not specified in Section 1714.3.2, the test specimen shall be
subjected to an increasing superimposed load until struc-
tural failure occurs or the load is equal to two and one-half
times the desired superimposed design load. The allowable
superimposed design load shall be taken as the lesser of:

1. Theload at the deflection limitation given in Section
1714.3.2.

2. Thefailure load divided by 2.5.
3. The maximum load applied divided by 2.5.

1714.3.2 Deflection. The deflection of structural members
under thedesign load shall not exceed thelimitationsin Sec-
tion 1604.3.

1714.4Wall and partition assemblies. L oad-bearing wall and
partition assemblies shall sustain the test load both with and
without window framing. Thetest load shall include all design
load components. Wall and partition assemblies shall be tested
both with and without door and window framing.

1714.5 Exterior window and door assemblies. The design
pressure rating of exterior windows and doors in buildings
shall be determined in accordance with Section 1714.5.1 or
1714.5.2.

Exception: Structural wind load design pressures for win-
dow units smaller than the size tested in accordance with
Section1714.5.1 or 1714.5.2 shall be permitted to be higher
than the design value of thetested unit provided such higher
pressures are determined by accepted engineering analysis.
All components of the small unit shall be the same as the
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tested unit. Where such calculated design pressures are
used, they shall bevalidated by an additional test of thewin-
dow unit having the highest allowable design pressure.

1714.5.1 Exterior windows and door s. Exterior windows
and sliding doors shall be tested and labeled as conforming
to AAMA/WDMA/CSA101/1.S.2/A440. The label shall
state the name of the manufacturer, the approved labeling
agency and the product designation as specifiedin AAMA/
WDMA/CSA101/1.S.2/A440. Exterior side-hinged doors
shal be tested and labeled as conforming to
AAMA/WDMA/CSA101/1.S.2/A440 or comply with Sec-
tion 1714.5.2. Products tested and labeled as conforming to
AAMA/WDMA/CSA 101/1.S.2/A440 shall not be subject
to the requirements of Sections 2403.2 and 2403.3.

1714.5.2 Exterior windowsand door assembliesnot pro-
vided for in Section 1714.5.1. Exterior window and door
assemblies shall betested in accordance with ASTM E 330.
Exterior window and door assemblies containing glassshall
comply with Section 2403. The design pressure for testing
shall be calculated in accordance with Chapter 16. Each
assembly shall betested for 10 secondsat aload equal to 1.5
times the design pressure.

1714.6 Test specimens. Test specimens and construction shall
be representative of the materials, workmanship and details
normally used in practice. The properties of the materials used
to construct the test assembly shall be determined on the basis
of tests on samples taken from the load assembly or on repre-
sentative samplesof the materialsused to construct theload test
assembly. Required testsshall be conducted or witnessed by an

approved agency.

SECTION 1715
MATERIAL AND TEST STANDARDS

1715.1 Test standardsfor joist hangersand connectors.

1715.1.1 Test standards for joist hangers. The vertical
|load-bearing capacity, torsional moment capacity and
deflection characteristics of joist hangers shall be deter-
minedinaccordancewith ASTM D 1761 using lumber hav-
ing aspecific gravity of 0.49 or greater, but not greater than
0.55, as determined in accordance with AF&PA NDS for
the joist and headers.

Exception: The joist length shall not be required to
exceed 24 inches (610 mm).

1715.1.2 Vertical load capacity for joist hangers. Thever-
tical load capacity for the joist hanger shall be determined
by testing a minimum of three joist hanger assemblies as
specifiedin ASTM D 1761. If the ultimate vertical load for
any one of the tests varies more than 20 percent from the
average ultimate vertical load, at |east three additional tests
shall be conducted. The allowable vertical load of the joist
hanger shall be the lowest value determined from the fol-
lowing:

1. Thelowest ultimate vertical load for a single hanger
from any test divided by three (where three tests are
conducted and each ultimate vertical load does not
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vary more than 20 percent from the average ultimate
vertical load).

2. Theaverage ultimate vertical load for asingle hanger
fromall testsdivided by three (where six or moretests
are conducted).

3. The average from all tests of the vertical loads that
produce avertical movement of the joist with respect
to the header of 0.125 inch (3.2 mm).

4. The sum of the allowable design loads for nails or
other fastenersutilized to securethejoist hanger tothe
wood members and allowable bearing | oads that con-
tribute to the capacity of the hanger.

5. The alowable design load for the wood members
forming the connection.

1715.1.3 Torsional moment capacity for joist hangers.
The torsional moment capacity for the joist hanger shall be
determined by testing at least three joist hanger assemblies
as specified in ASTM D 1761. The allowable torsional
moment of the joist hanger shall be the average torsional
moment at which the lateral movement of the top or bottom
of thejoist with respect to the original position of thejoistis
0.125 inch (3.2 mm).

1715.1.4 Design value modifications for joist hangers.
Allowable design values for joist hangers that are deter-
mined by Item 4 or 5in Section 1715.1.2 shall be permitted
to bemaodified by theappropriateduration of loading factors
as specified in AF& PA NDS but shall not exceed the direct
loads as determined by Item 1, 2 or 3 in Section 1715.1.2.
Allowable design values determined by Item 1, 2 or 3 in
Section 1715.1.2 shall not be modified by duration of load-
ing factors.

1715.2 Concrete and clay roof tiles.

1715.2.1 Overturning resistance. Concrete and clay roof
tilesshall betested to determinetheir resistanceto overturn-
ing due to wind in accordance with SBCCI SSTD 11 and
Chapter 15.

1715.2.2 Wind tunnel testing. When roof tiles do not sat-
isfy thelimitationsin Chapter 16 for rigidtile, awind tunnel
test shall be used to determinethewind characteristicsof the
concrete or clay tile roof covering in accordance with
SBCCI SSTD 11 and Chapter 15.
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