ACTION: Final DATE: 05/26/2017 2:17 PM

4101:1-17-01 Special inspections and tests.

[Comment: When a reference is madeghin this rule to a federal statutory
provision, an industry consensus stardiasr any other tedfical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listed in ruf#101:1-35-01 of the Admistrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 1701
GENERAL

1701.1 Scope. The provisions of this ch#&r shall govern the quality,
workmanship and requirements for madésicovered. Materials of construction
and tests shall conform to the applicable standards listed in this code.

1701.2 New materials. New building materials, equment, appliances, systems
or_methods of construction not providéat in this code, and any material of
guestioned suitability proposed for use in the construction of a building or
structure, shall be subjected to the gegtescribed in thighapter and in the
approved rules to determine charactgrality and limitations of use.

SECTION 1702
DEFINITIONS

1702.1 Definitions. The following terms are defined in Chapter 2:

APPROVED AGENCY.
APPROVED FABRICATOR.
CERTIFICATE OF COMPLIANCE.
DESIGNATED SEISMIC SYSTEM.
FABRICATED ITEM.
INTUMESCENT FIRE-RESISTANT COATINGS.
MAIN WINDFORCE-RESISTING SYSTEM.
MASTIC FIRE-RESISTANT COATINGS.
SPECIAL INSPECTION.

Continuous special inspection.

Periodic special inspection.
SPECIAL INSPECTOR.
SPRAYED FIRE-RESISTANT MATERIALS.
STRUCTURAL OBSERVATION.
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SECTION 1703
APPROVALS

Refer to section 114.3.

SECTION 1704
SPECIAL INSPECTIONSAND TESTS, CONTRACTOR
RESPONSIBILITY AND STRUCTURAL OBSERVATION

1704.1 General. Special inspections and testatements of special inspections,
responsibilities of contractors, submittds the building official and structural
observations shall meet the appliealeguirements of this section.

1704.2 Special inspections and tests. Where application is made to the building
official for construction as specifieth Section 105, the owner or the owner’s
representative shall employ one or morgpecial inspectorgdo provide special
inspections and tests during constructiorttantypes of work specified in Section
1705 and identify the approved agencies to the building official. These special
inspections and tests are in addition te itispections by the building official that
are identified in Sectioh08

Exceptions:

1. Special inspections and tests are mofuired for construction of a minor

nature owork utilizing basic desigprinciples and materials

2. Deleted.

3. Special inspections and tests are remuired for portionf structures
designed and constructed in accomamwith the cold-formed steel light-
frame construction provisions of Sen 2211.7 or theanventional light-
frame construction provisions of Section 2308.

4. Deleted.

1704.2.1 Special inspector qualifications. Prior to the start of the
construction, thepecial inspectorshall provide written documentation to the
building official demonstrating the opwmpetence and relevant experience or
training of the special inggtors who will perform th special inspections and
tests during construction. Experiencetm@ining shall be considered relevant
where the documented experience omirgy is related in complexity to the
same type of special inspection or imgtactivities forprojects of similar
complexity and material gqualities. These qualifications are in_addition to
gualifications specified in ber sections of this code.

The reqistered desigorofessionalsnvolved in the design of the project are
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permitted to act aspecial inspectorand their personnel are permitted to act
as special inspectors for the work desid by them, provided they qualify as
special inspectors.

1704.2.2 Access for_special inspection. The construction or work for which
special inspection or testing is required shall remain accessible and exposed
for special inspection or testing pases until completion of the required
special inspections or tests.

1704.2.3 Statement of special inspections. The applicant shall submit a

statement of special inspections as a condit@nthe issuance of a plan

approval.This statement shall be atcordance with Section 1704.3.
Exception: A statement of special inspamis is not required for portions
of structures designed and constrddteaccordance with the cold-formed
steel light frame construction quisions of Section 2211.7 or the
conventional light-frame constrign provisions of Section 2308.

1704.2.4 Report requirement. Special inspectorsshall keep records of
special inspections and tests. Té¢pecial inspectorshall submit reports of
special inspections and tests to theldmg official and to the registered
design professional in nesnsible charge. Reports ahindicate that work
inspected or tested was or was not completed in conformance to approved
construction documents. Discrepancs®ll be brought to the immediate
attention of the contractor for coatéon. If they are not corrected, the
discrepancies shall be brought to therditen of the buildig official and to
the registered design professional responsible charge prior to the
completion of that phase of the o A final report documenting required
special inspections and tests, and caiwacof any discrepancies noted in the
inspections or tests, shall be submitéédh point in time agreed upon prior to
the start of work by the owner or the owneapresentativdo the building
official prior to the issuance of ¢hcertificate of occupancy

1704.2.5 Special inspection of fabricated items. Where fabrication of
structural, load-bearing or lateral load resisting members or assemblies is
being conducted on the premises of laritzator’'s shop, special inspections of
the fabricated items shall be performed during fabrication.
Exception: Special inspections are not régal where the fabricator is
registered and approved in accordance with Section 1704.2.5.1.

1704.2.5.1 Fabricator approval. Special inspections during fabrication
are not required where the work is done on the premises of a fabricator
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approved to perform such work watht special inspeictn. Approval shall
be based upon review of the fabrmdd written procedural and quality
control manuals and periodic atidg of fabrication practices by board
recognized industry trade associati@ertification program or a board
recognized fabricatorinspection agency. Such fabricator inspection
agency shall be recognized by thetibin accordance with rule 4101:7-
6-01 of the Administrative CodeéAt completion of fabrication, the
approved fabricator shall submit a derhte of compliance to the owner
or the owner’'srepresentativefor submittal to the building official as
specified in Section 1704.5 statirtbat the work was performed in
accordance with the approved construction documents.

Special inspections required by tliede are not required for work done
on the premises of a fabricatoauthorized by the board as an
industrialized unit manufacturer pursuant to Section 113.

1704.3 Statement of special inspections. Where special inspections or tests are
required by Section 1705, thepplicant shall prepare a statement of special
inspections in accordance with Seatil704.3.1 for submittal by the applicant in
accordance with Section 1704.2.3.
Exception: The statement of special inspections is permitted to be prepared
by a qualified person for constructiorot designed by a registered design
professionalif the qualified person providewritten documentation to the
building official demonstrating his drer competence and relevant experience

or training.

1704.3.1 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
inspections or tests by the regisid design professional responsible
for each portion of the work.

2. The type and extent efach special inspection.

3. The type and extent of each test.

4. Additional requirements for specialsipections or tests for seismic or
wind resistance as specifieth Sections 1705.11, 1705.12 and
1705.13.

5. For each type of special inspectioremdification as to whether it will

be continuous special inspection, periodic special inspection or
performed in accordance with thetation used in the referenced
standard where the inspections are defined.

1704.3.2 Seismic requirements in the statement of special inspections.
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Where Section 1705.12 or 1705.13 specifiescsd inspections or tests for

seismic_resistance, theattment of special inspections shall identify the
designated seismic systems and saismarce-resisting systems that are
subject to the special inspections or tests.

1704.3.3 Wind reguirements in_the statement of special inspections.
Where Section 1705.11 specifies speambection for wind resistance, the
statement of special inspections shall identify the main windforce-resisting
systems and wind-resisting components #ratsubject to gwial inspections.

1704.4 Contractor __responsibility. Each contractor responsible for the
construction of a main wind- or seig force-resisting system, designated
seismic _system or a wind- or seisniarce-resisting component listed in the
statement of special inspections shalireit a written statement of responsibility

to the building official ad the owner or the ownertgpresentativeprior to the
commencement of work on the system or component. The contractor’s statement
of responsibility shall contain _acknowlgement of awareness of the special
requirements contained in the statement of special inspections.

1704.5 Submittalsto the building official. Deleted.

1704.6 Structural observations. Deleted.

SECTION 1705
REQUIRED SPECIAL INSPECTIONSAND TESTS

1705.1 General. Special inspections and tests of elements and nonstructural
components of buildings and structurealsmeet the applicdé requirements of
this section.

1705.1.1 Special cases. Special inspections and tests shall be required for
proposed work that is, in the opinion thfe building official, unusual in its
nature, such as, but not lited to, the following examples:
1. Construction materials and systems that are alternatives to _materials
and systems prescribed by this code.
2. Unusual design applications of taaals described in this code.
3. Materials and systems required to be installed in accordance with
additional manufacturer’s instruotis that prescribe requirements not
contained in this code or inastdards referenced by this code.
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1705.2 Steel construction. The special inspectionsié hondestructive testing of

steel construction in buildings, struasr and portions thereof shall be in

accordance with this section.
Exception: Special inspections of the steel fabrication process shall not be
required where the fabricator does not perform any welding, thermal cutting
or_heating operation of any kind as paftthe fabrication process. In such
cases, the fabricator shdle required to submit detailed procedure for
material control that demonstrates thbrfeator’s ability to maintain suitable
records and procedures such thatamt time during the fabrication process,
the material specification and grade fbe main stress-carrying elements are
capable of being determined. Mill test reports shall be identifiable to the main
stress-carrying elements when regqdi by the approved construction
documents.

1705.2.1 Structural stedl. Special inspections ambndestructive testing of
structural steel elements in building$ructures and portions thereof shall be
in_accordance with the quality assuraninspection requirements of AISC
360.
Exception: Special inspection ofailing systems composed of structural
steel elements shall be limited to wialgl inspection of welds at the base
of cantilevered rail posts.

1705.2.2 Cold-formed stedl deck. Special inspections and gualification of
welding special inspectors for cold-forthsteel floor and roof deck shall be
in accordance with the quality assuce inspection requirements of SDI

QA/QC.

1705.2.3 Open-web steel joists and joist girders. Special inspections of
open-web steel joists andigb girders in buildingsstructures and portions
thereof shall be in accordance with Table 1705.2.3.

1705.2.4 Cold-formed sted trusses spanning 60 feet or greater. Where a
cold-formed steel truss clear span6@ feet (18 288 mm) or greater, the
special inspector shall verify that the temporary installation restraint/bracing
and the permanent individual truss memtiestraint/bracing are installed in
accordance with the approved truss submittal package.

1705.3 Concrete construction. Special inspections and tests of concrete
construction shall be performed in agtance with this section and Table 1705.3.
Exception: Special inspections and testwll not be required for:
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1.Isolated spread concrete footings knfildings three stories or less above
grade plane that are fully supported on earth or rock.

2. Continuous concrete footys supporting walls of buildings three stories or
less above grade plane that are fsliypported on earth or rock where:
2.1.The footings support walls of light-frame construction.
2.2.The footings are designed in accordance with Table 1809.7.
2.3.The structural design of thdooting is based on a specified

compressive strengthiz, not more than 2,500 pounds per square inch
(psi) (17.2 MPa), reqgardless of themgaressive strength specified in
the approved construction documte or used in the footing
construction.

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

4.Concrete foundation walls constted in accordance with Table
1807.1.6.2.

5. Concrete patios, driveways and sidewalks, on grade.

1705.3.1 Welding of reinforcing bars. Special inspections of welding and
qualifications of special inspectors for reinforcing bars shall be in accordance
with the requirements of AWS D1.4rfgpecial inspection and of AWS D1.4

for special inspectagualification.

1705.3.2 Material tests. In the absence of sufficient data or documentation
providing evidence of conformance tpuality standards for materials in
Chapters 19 and 20 of ACI 318hall bein accordance with the appropriate
standards and criteria for the maaér Chapters 19 and 20 of ACI 318.

1705.4 Masonry construction. Special inspections and tests of masonry
construction shall be performed in acamde with the quality assurance program
requirements of TMS 402/ACI 530/&A% 5 and TMS 602/ACI 530.1/ASCE 6.

Exception: Special inspections and testwll not be required for:

1. Empirically designed masonry, glassit masonry or _masonry veneer
designed in accordance with Section 2109, 2110 or Chapter 14,
respectively, where they are part oftaucture classifieds Risk Category
[, Il orlll.

2.Masonry foundation walls constructed in accordance with Table
1807.1.6.3(1), 1807.1.6.3(2),
1807.1.6.3(3) or 1807.1.6.3(4).

3. Masonry fireplaces, masry heaters or masonry chimneys installed or
constructed in accordance wiection 2111, 2112 or 2113, respectively.
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1705.4.1 Empirically designed masonry, glass unit masonry and masonry

veneer in Risk Category 1V. Special inspections angsts for empirically
designed masonry, glass unit masonry or masonry veneer designed in

accordance with Section 2109, 2110 or Chapter 14, respectively, where they

are part of a structure classified Rsk Category 1V shall be performed in

accordance with TMS 402/ACI 530/ASCE 5, Level B Quality Assurance.

TABLE 1705.2.3
REQUIRED SPECIAL INSPECTIONS OF OPEN-WEB STEEL JOISTSAND JOIST

GIRDERS
CONTINUOUS | PERIODIC
TYPE SPECIAL SPECIAL %
INSPECTION | INSPECTION S

1. Installation of open-web steel joists and joist girders.

SJI specifications listed

a. End connections — welding or bolted. X Section 2207.1.
b. Bridging — horizontal or diagonal. —
L SJI specifications listed
1. Standard bridging. = X Section 2207.1.
2. Bridging that differs from #a SJI specifications listed |in X

Section 2207.1.

For SI: 1 inch = 25.4 mm.

a. Where applicable, see also Section 1705 p2cial inspections for seismic resistance.

TABLE 1705.3
REQUIRED SPECIAL INSPECTIONSAND TESTSOF CONCRETE

CONSTRUCTION

CONTINUOUS

PERIODIC

TYPE SPECIAL speciaL | BEEERSMSED. | OBC
INSPECTION INSPECTION
1. Inspect reinforcement, including prestressing ACI 318 Ch. 20, 25.2,
tendons, and verify placement. = X 25.3, 26.5.1-26.5.3 1908.4
2. Reinforcing bar welding: X
a. Verify weldability of reinforcing bars X
other than ASTM A 706;
- = . AWS D1.4
b. | t le- fillet welds, T —
5nspec single-pass fillet welds, maximiyim AC| 318: 26.5.4 —
/160; and —
c. Inspect all other welds. X
3. Inspect anchors cast in concrete. — X ACI| 318:17.8.2 —
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4. Inspect anchors post-installed in hardened
concrete membefs.
a. Adhesive anchors inslied in horizontall
or upwardly inclined orientations to regist X —
sustained tension loads.
b. Mechanical anchors and adhesive anchors ACI 318: 17.8.2.4
not defined in 4.a. X ACI 318: 17.8.2
. ) . ) ACI 318: Ch. 19, 1904.1, 1904.2,
5. Verlfv use of rGUIred deSan mix. — l 26.4.3. 26.4.4 1908.2. 1908.3
6. Prior to concrete placement, fabricate
specimens for strengttests, perform slump ASTM C 172
and air content tests, and determine |the X — M 1908.10
temperature of the concrete. ACI 318: 26.4.5, 26.1
7. Inspect concrete and shotcrete placement for ) 1908.6, 1908.7,
proper application technigues. X = ACI 318: 26.4.5 1908.8
8. Verify maintenance of specified curing )
temperature and techniques. = X ACI 318: 26.4.7-26.4. 1908.9
9. Inspect prestressed concrete for:
e s, X = | somemen| =
: g b d . X — ACI 318: 26.9.2.3
10. Inspect erection of precast concrete membgrs. — X ACI 318: Ch. 26.8 —
11. Verify in-situ concrete strength, prior |to
stressing of tendons in post-tensioned congrete ]
and prior to removal of shores and forms ffom = X ACI 318: 26.10.2 =
beams and structural slabs.
12. Inspect formwork for shape, location and
dimensions of the concrete member being — X ACI 318: 26.10.1(b) _

formed.

For SI: 1 inch = 25.4 mm.

a.Where applicable, see alsocBen 1705.12, Special inspamts for seismic resistance.

b.Specific requirements for special inspection shallincluded in the research report for the

anchor issued by an approved sourceagtordance with 17.8.2 in AC| 318, or other

qualification _procedures. Where specific_requests are not provided, special inspection

reguirements shall be specified by the s&gried design profsional and shall bsubmitted to

the building official prior tahe commencement of the work.

1705.4.2 Vertical masonry foundation eements. Special inspections and

tests of vertical masonry foundation elements shall

be performed in

accordance with Section 1705.4.

1705.5 Wood construction. Special inspections of prefabricated wood structural

elements and assemblies shall be in accordance with Section 1704.2.5. Special

inspections of site-built assemblies kba& in accordance with this section.
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1705.5.1 High-load diaphragms. High-load diaphragms designed in
accordance with Section 2306.2 shall beakstl with special inspections as
indicated in Section 1704.2. The spediapector shalinspect the wood
structural panel sheathing to ascertairethier it is of the grade and thickness
shown on the approved construction documents. Additionally, the special
inspector must verify the nominal sigéframing members at adjoining panel
edges, the nail or staple diameter &mjth, the number of fastener lines and
that the spacing betweensfaners in each line and at edge margins agrees
with the approved construction documents.
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TABLE 1705.6
REQUIRED SPECIAL INSPECTIONSAND TESTSOF SOILS

TYPE CONTINUOUS SPECIAL PERIODIC SPECIAL
e INSPECTION INSPECTION
1. Verify materials below shalw foundations are adequate to X
achieve the design bearing capacity. — 2
2. Verify excavations are extesd to proper depth and have X
reached proper material. = A
3. Perform classificadh and testing of comptaa fill materials. — X
4. Verify use of propematerials, densitieand lift thicknesses X
during placement and compaction of compacted fill. = —
5. Prior to placement of corapted fill, inspect subgrade and
verify that site has been prepared properly. — =

TABLE 1705.7

REQUIRED SPECIAL INSPECTIONSAND TESTSOF DRIVEN DEEP FOUNDATION ELEMENTS

TYPE CONTINUOUS SPECIAL PERIODIC SPECIAL
—— INSPECTION INSPECTION
1. Verify element materials, sizes and lengths comply|with X
the requirements. o —
2. Determine capacities ofest elements and condict X

additional load tests, as required.

3. Inspect driving operations and maintain complete| and

accurate records for each element. X —
4. Verify placement locatiorend plumbness, confirm type

and size of hammer, record number of blows per|foot

of penetration, determine required penetrations to X —

achieve design capacity, redatip and butt elevations
and document any damatgefoundation element.

5. For steel elements, perform additional special

inspections in accordance with Section 1705.2. — —

6. For concrete elements and concrete-filled elements,

perform tests and additiohaspecial inspections |n — —
accordance with Section 1705.3.

7. For specialty elements, perform additional inspections

as determined by the registered design professional in — —
responsible charge.

1705.5.2 Metal-plate-connected wood trusses spanning 60 feet or
greater. Where a truss clear span is &t (18 288 mm) or greater, the
special inspector shall verify that the temporary installation restraint/bracing
and the permanent individual truss memiestraint/bracing are installed in
accordance with the approved truss submittal package.

1705.6 Soils. Special inspections and tests of existing site soil conditions, fill
placement and load-bearing requirementdldie performed in accordance with
this section and Table 1705.6. The agwed geotechnical report and the
construction documents prepared by thgistered design professionals shall be
used to determine compliance. During fill placement, the special inspector shall
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verify that proper materials and procedures are used in accordance with the
provisions of the appr@d geotechnical report.

Exceptions:

1. Where Section 1803 does not requireporting of materials and
procedures for fill placement, the special inspector shall verify that the in-
place dry density of the compacted fdl not less than 90 percent of the
maximum _dry density at optimum moisture content determined in
accordance with ASTM D 1557.

2. A geotechnical investigatn is not required where satisfactory data from
adjacent areas is available that mlenstrates an investigation is not
necessary for any of the conditis in Sections 1803.5.1 through 1803.5.6
and Section 1803.5.10.

1705.7 Driven deep foundations. Special inspections and tests shall be
performed during installation of drivereép foundation elements as specified in
Table 1705.7. The approved geotechnicabreand the construction documents
prepared by the registered design essionals shall be used to determine

compliance.

1705.8 Cast-in-place deep foundations. Special inspections and tests shall be
performed during installaih of cast-in place deefpundation elements as
specified in Table 1705.8. The approvedtgehnical reportrad the construction
documents prepared by the registeredigte professionals shall be used to
determine compliance.

1705.9 Helical pile foundations. Continuous special @pections shall be
performed during installation of he#it pile foundations. The information
recorded shall include installationgepment used, pile dimensions, tip
elevations, final depth, final installatidrque and other peénent installation
data as required biye registered design professibimaresponsible charge. The
approved geotechnical report and thenstruction documents prepared by the
registered design professional shdlused to determine compliance.

1705.10 Fabricated items. Special inspections of fabricated items shall be
performed in accordance with Section 1704.2.5.

1705.11 Special inspections for wind resistance. Special inspections for wind
resistance specified in Sectioh#05.11.1 through 1705.11.3, unless exempted by
the exceptions to Section 1704.2, are negl for buildings and structures
constructed in the following areas:
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1.1n wind Exposure Category B, whéevesdas determined in accordance with
Section 1609.3.1 is 120 miles per h@2.8 m/sec) or greater.

2.In_wind Exposure Category C or D, wheMisd as determined in
accordance with Section 1609.3.1 is 1ph (49 m/sec) or greater.

1705.11.1 Structural wood. Continuous special inspian is required during
field gluing operations of elements tie main windforce-resisting system.
Periodic special inspection is required nailing, bolting, anchoring and other
fastening of elements of the mainngforce-resisting system, including wood
shear walls, wood diaphragms, ditouts, braces and hold-downs.
Exception: Special inspections are nogquired for wood shear walls,
shear panels and diaphragms, including nailing, bolting, anchoring and
other fastening to other elementstbé main windforce-resisting system,
where the fastener spacing of the sheathing is more than 4 inches (102
mm) on center.

1705.11.2 Cold-formed steel light-frame construction. Periodic special
inspection is required for welding operations of elements of the main
windforce-resisting system.
Periodic special inspection is remed for screw attachment, bolting,
anchoring and other fastening of etams of the main windforce-resisting
system, including shear walls, bracegpdiiragms, collectors (drag struts) and
hold-downs.
Exception: Special inspections are not required for cold-formed steel
light-frame shear walls and gihragms, including screwing, bolting,
anchoring and other fastening tongmonents of the windforce-resisting
system, where either of the following applies:
1. The sheathing is gypsum board or fiberboard.
2. The sheathing is wood structural paneksteel sheets on only one side
of the shear wall, shear panel oagliragm assembly and the fastener
spacing of the sheathing is madtgn 4 inches (102 mm) on center

(0.c.).

1705.11.3 Wind-resisting components. Periodic _special _inspection is
required for fastening of the following systems and components:

1. Roof covering, roof deckmal roof framing connections.

2. Exterior wall covering and wall connsans to roof and floor diaphragms

and framing.

1705.12 Special inspections for seismic resistance. Special inspections for
seismic resistance shall be required as specified in Sections 1705.12.1 through
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1705.12.9, unless exempted by the exceptions of Section 1704.2.

Exception: The special inspections spieil in Sections 1705.12.1 through

1705.12.9 are not required for structurdesigned and constructed in

accordance with one of the following:

1.The structure consists of light-free_construction; the design spectral
response acceleration at short periodss, &s determined in Section
1613.3.4, does not exceed 0.5; and the building height of the structure does
not exceed 35 feet (10 668 mm).

2. The seismic force-resisting systemtbé structure consists of reinforced
masonry or reinforced concrete; tihesign spectral response acceleration at
short periods, &, as determined in Section 1613.3.4, does not exceed 0.5;
and the building height of the structure does not exceed 25 feet (7620 mm).

3. Deleted.

1705.12.1 Structural steel. Special inspections for seismic resistance shall be
in accordance with Section 1705.12.1.1 or 1705.12.1.2, as applicable.

1705.12.1.1 Seismic forceresisting systems. Special inspections of
structural steel in the seismic ¢erresisting systems of buildings and
structures assigned to Seismic Destgateqgory B, C, DE or F shall be
performed in accordance with the gtiahssurance requirements of AISC
341.
Exception: Special inspections are not required in the seismic force-
resisting systems of buildings dnstructures assigned to Seismic
Design Category B or C that are rggecifically detailed for seismic
resistance, with a response modifioaticoefficient, R,of 3 or less,
excluding cantilever column systems.

TABLE 1705.8
REQUIRED SPECIAL INSPECTIONSAND TESTSOF CAST-IN-PLACE DEEP FOUNDATION ELEMENTS

TYPE CONTINUOUS SPECIAL PERIODIC SPECIAL
I INSPECTION INSPECTION
. Inspect drilling operationand maintain complete and X o

accurate records for each element. = —

. Verify placement locatns and plumbness, confifm

element diameters, bell diameters (if applicable),
lengths, embedment into bedrock (if applicable) |and X —
adequate enbearing strata capacity. Record concfete
or grout volumes.

. For concrete elements, perform tests and additional

special inspections in accordance with Section 1705.3. — —

1705.12.1.2 Structural steel elements. Special inspections of structural
steel elements in the seismic fomesisting systems of buildings and
structures assigned to Seismic DesigteGary B, C, D, E or F other than
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those covered in Section 1705.12.1.1, including struts, collectors, chords
and foundation elements, shall be performed in accordance with the
quality assurance reqements of AISC 341.
Exception: Special inspections of struchl steel elements are not
required in the seismic force-resisting systems of buildings and
structures assigned to Seismic @sCategory B or C with a response
modification coefficient, R, of 3 or less.

1705.12.2 Structural wood. For the seismic force-resisting systems of
structures assigned to Seisriesign Cateqgory C, D, E or F:

1. Continuous special inspection ghéke required during field gluing
operations of elements of the seismic force-resisting system.

2. Periodic_special _inspection shall bequired for nailing, bolting,
anchoring and other fastening of elems of the seismic force-resisting
system, including wood shear walls, wood diaphragms, drag struts,
braces, shear panels and hold-downs.

Exception: Special inspections are nogquired for wood shear walls,

shear panels and diaphragms, including nailing, bolting, anchoring and

other fastening to other elements tbe seismic force-resisting system,

where the fastener spacing of the sheathing is more than 4 inches (102

mm) on center.

1705.12.3 Cold-formed steel light-frame construction. For the seismic
force-resisting systems of structuEssigned to Seismic Design Category C,
D, E or F, periodic special inspection shall be required:
1. For welding operations of elements tbe seismic forceesisting system:;
and
2. For screw attachment, bolting, anchoring and other fastening of elements
of the seismic force-resisting st¢m, including shear walls, braces,
diaphragms, collectors (dyastruts) and hold-downs.
Exception: Special inspections are not reaui for cold-formed steel light-
frame shear walls and diaphragmscludling screw installation, bolting,
anchoring and other fastening to qmmnents of the seismic force-resisting
system, where either of the following applies:
1. The sheathing is gypsum board or fiberboard.
2. The sheathing is wood structural paoelkteel sheets omnly one side
of the shear wall, shear panel oagliragm assembly and the fastener
spacing of the sheathing is moraih4 inches (102 mm) on center.

1705.12.4 Designated seismic systems. For structures assigned to Seismic
Design Cateqgory C, D, E or F, the spddnspector shall examine designated
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seismic_systems requiring seismic gueadifion in accordance with Section
13.2.2 of ASCE 7 and verify that theébk, anchorage and mounting conform
to the certificate of compliance.

1705.12.5 Architectural components. Periodic special inspection is required
for the erection and fastening of exte cladding, inter and exterior
nonbearing walls and intericand exterior veneer istructures assigned to
Seismic Design Category D, E or F.
Exception: Periodic special inspectionm®t required for the following:
1. Exterior cladding, interior and exter nonbearing walls and interior
and exterior veneer 30 feet (9144 nwn)ess in height above grade or
walking surface.

2. Exterior cladding and int@r and exterior veeer weighing 5 psf (24.5
N/m?) or less.
3. Interior nonbearing walls weighing 15 psf (73.5 Rymr less.

1705.12.5.1 Access floors. Periodic special inspection is required for
the anchorage of access floors in sutes assigned to Seismic Design
Category D, E or F.

1705.12.6 Plumbing, mechanical and electrical _components. Periodic
special inspection of plumbing, mechaniaal electrical amponents shall be
required for the following:

1. Anchorage of electrical equipmtefor emergency and standby power
systems in structures assignedSwismic Design Category C, D, E or
F.

2.Anchorage of other electrical eguient in_ structures assigned to
Seismic Design Category E or F.

3. Installation and anchorage of piping systems designed to carry
hazardous materials and their associatedhanical units in structures
assigned to Seismic Desi@ategory C, D, E or F.

4. Installation and anchorage of ducik designed to carry hazardous
materials in structures assignedeismic Design Category C, D, E or
F.

5. Installation and anchorage of vibiaii isolation systems in structures
assigned to Seismic Design Categ@ryD, E or F where the approved
construction documents requiee nominal clearance dfs inch (6.4
mm) or less between the equiprheupport frame and restraint.
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1705.12.7 Storage racks. Periodic special inspection is required for the
anchorage of storage racks that are& {2438 mm) or gréar in height in
structures assigned to Seismiesign Cateqgory D, E or F.

1705.12.8 Seismic isolation systems. Periodic_special inspection shall be
provided for seismic isolation systenis seismically isolated structures
assigned to Seismic Design Category@.,D, E or F during the fabrication
and installation of isolator uniemnd energy dissipation devices.

1705.12.9 Cold-formed sted special bolted moment frames. Periodic
special inspection shall be provided tbe installation of cold-formed steel
special bolted moment frames in the seismic force-resisting systems of
structures assigned to Seismlesign Cateqory D, E or F.

1705.13 Testing for seismic resistance. Testing for seismic resistance shall be
required as specified in Semtis 1705.13.1 through 1705.13.4, unless exempted
from special inspections lifie exceptions of Section 1704.2.

1705.13.1 Structur al steel. Nondestructive testing for seismic resistance shall
be in accordance with Section 1705.13.1.1 or 1705.13.1.2, as applicable.

1705.13.1.1 Seismic forceresisting systems. Nondestructive testing of
structural steel in the seismic ¢erresisting systems of buildings and
structures assigned to Seismic Destgateqgory B, C, DE or F shall be
performed in accordance with the gtiahssurance requirements of AISC
341.
Exception: Nondestructive testq is not required ithe seismic force-
resisting systems of buildings dnstructures assigned to Seismic
Design Category B or C that are rsgecifically detailed for seismic
resistance, with a response modifioaticoefficient, R,of 3 or less,
excluding cantilever column systems.

1705.13.1.2 Structural steel elements. Nondestructive testing of
structural steel elements in the seisifoirce-resisting stems of buildings
and structures assigned to SeismisiDe Category B, C, D, E or F other
than those covered in Sectid705.13.1.1, including stts, collectors,
chords and foundation elements, IElee performed in accordance with
the quality assurance requirements of AISC 341.

Exception: Nondestructive testing of striwral steel elements is not

required in the seismic force-resisting systems of buildings and

structures assigned to Seismic @sCategory B or C with a response
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modification coefficient, R, of 3 or less.

1705.13.2 Nonstructural components. For structures assigned to Seismic
Design Category B, C, D, E or F, wkehe requirements of Section 13.2.1 of
ASCE 7 for nonstructural componengsjpports or attachents are met by
seismic qualification as specified ineth 2 therein, the registered design
professional shall specify on the approved construction documents the
requirements for seismic qualification bpalysis, testing or experience data.
Certificates of compliance for the smig qualification shall be submitted to

the building official aspecified in Section 1704.5.

1705.13.3 Designated seismic systems. For structures assigned to Seismic
Design Category C, D, E or F and willesignated seismic systems that are
subject to the rearements of Section 13.2.2 &SCE 7 for certification, the
registered design professional shall specify on the approved construction
documents the requirements to be metbaglysis, testing ogexperience data
as_specified therein. Certificatesf compliance documenting that the
requirements are met shall be submitteth&®building official as specified in
Section 1704.5.

1705.13.4 Seismic isolation systems. Seismic isolation systems in
seismically isolated structures assighnedseismic Design Category B, C, D,
E or F shall be tested in accarte with Section 17.8 of ASCE 7.

1705.14 Sprayed fireresistant materials. Special inspections and tests of
sprayed fire-resistant materials applited floor, roof and wall assemblies and
structural members shall be performed in accordance with Sections 1705.14.1
through 1705.14.6. Special inspections shab&sed on the fire-resistance design

as designated in the approved constructioouments. The tests set forth in this
section shall be based on samplings figpacific floor, roof and wall assemblies
and structural members. Special inspectiang tests shall be performed after the
rough installation of electrical, automatsprinkler, mechanical and plumbing
systems and suspension systems for ceilings, where applicable.

1705.14.1 Physical and visual tests. The special inspections and tests shall
include the following to demonstraterpliance with the listing and the fire-
resistance rating:

1. Condition of substrates.

2. Thickness of application.

3. Density in pounds per cubic foot (kghmn

4. Bond strength adhesion/cohesion.5. Gtiow of finished application.
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1705.14.2 Structural member surface conditions. The surfaces shall be
prepared in _accordance with the apmd fire-resistance design and the
written instructions of approved mdaaturers. The prepared surface of
structural members to be sprayed shall be inspected by the special inspector
before the application of thersiyed fire resistant material.

1705.14.3 Application. The substrate shall have a minimum ambient
temperature before and after application as specified in the written
instructions of approved manufactigeThe area for application shall be
ventilated during and after application as required by thewrinstructions

of approved manufacturers.

1705.14.4 Thickness. No more than 10 peent of the thickness
measurements of the sprayed fire-resistaaterials applied to floor, roof and
wall assemblies and structural mensheshall be less than the thickness
required by the approved fire-resistamssign, but in no case less than the
minimum allowable thickness required by Section 1705.14.4.1.

1705.14.4.1 Minimum allowable thickness. For design thicknesses 1
inch (25 mm) or greater, the minimuallowable individual thickness
shall be the design thickness minlls inch (6.4 mm). For design
thicknesses less than 1 inch (25 mthg minimum allowable individual
thickness shall be the design thicknesaus 25 percent. Thickness shall

be determined in accordance with ASTM E 605. Samples of the sprayed
fire-resistant materials shall be egied in accordance with Sections
1705.14.4.2 and 1705.14.4.3.

1705.14.4.2 Floor, roof and wall assemblies. The thickness of the
sprayed fire-resistant material appligo floor, roof and wall assemblies
shall be determined in accordance with ASTM E 605, making not less
than four measurements for each 1,000 square feet{)98f tihe sprayed
area, or portion thereof, in each story.

1705.14.4.3 Cdlular _decks. Thickness measurements shall be selected
from a square area, 12 inches by 12 inches (305 mm by 305 mm) in size.
A minimum of four measurementsahbe made, located symmetrically
within the square area.

1705.14.4.4 Fluted decks. Thickness measurements shall be selected
from a square area, 12 inches by 12 inches (305 mm by 305 mm) in size.
A minimum of four measurementsahbe made, located symmetrically
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within the square area, including oeach of the following: valley, crest
and sides. The average of the measurements shall be reported.

1705.14.4.5 Structural members. The thickness of the sprayed fire-
resistant_ material applied to structural members shall be determined in
accordance with ASTM E 605. Thicknetssting shall be performed on
not less than 25 percent of the structural members on each floor.

1705.14.4.6 Beams and qirders. At beams and gqirders thickness
measurements shall be made at nications around the beam or girder at
each end of a 12inch (305 mm) length.

1705.14.4.7 Joists and trusses. At joists and trusses, thickness
measurements shall be made at sdweations around the joist or truss at
each end of a 12inch (305 mm) length.

1705.14.4.8 Wide-flanged columns. At wide flanged columns, thickness
measurements shall be made atldéations around the column at each
end of a 12-inch (305 mm) length.

1705.14.4.9 Hollow structural section _and pipe columns. At hollow
structural section and pipe column$ijckness measurements shall be
made at a minimum of four locations around the column at each end of a
12-inch (305 mm) length.

1705.14.5 Density. The density of the sprayed firesistant material shall not

be less than the density specified in the approved fire-resistance design.
Density of the sprayed fire-resistant material shall be determined in
accordance with ASTM E 605. The testgdes for determining the density

of the sprayed fire-resistant matdsi shall be selected as follows:

1. From each floor, roof and wall assemblythe rate of not less than one
sample for every 2,500 square feet (232 aor portion thereof of the
sprayed area in each story.

2. From beams, girders, trusses antugms at the rate of not less than
one sample for each type of structural member for each 2,500 square
feet (232 ) of floor area or portiothereof in each story.

1705.14.6 Bond strength. The cohesive/adhesive bond strength of the cured
sprayed fire-resistant material appliedfloor, roof andwall assemblies and
structural members shall not be I¢gban 150 pounds per square foot (psf)
(7.18 kN/n?). The cohesive/adhesive bond stith shall be determined in
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accordance with the field test speetfiin ASTM E 736 by testing in-place
samples of the sprayed fire-resistamaterial selected in accordance with
Sections 1705.14.6.1 through 1705.14.6.3.

1705.14.6.1 Floor, roof and wall assemblies. The test samples for
determining the cohesive/adhesibend strength of the sprayed fire-
resistant materials shall be se&gttfrom each floor, roof and wall
assembly at the rate oot less than one sample for every 2,500 square
feet (232 M) of the sprayed area, or pion thereof, in each story.

1705.14.6.2 Structural members. The test samples for determining the
cohesive/adhesive bond strength o tsprayed fire-resistant materials
shall be selected from beams,rdgirs, trusses, columns and other
structural members at the rate of not less than one sample for each type of
structural member for each 2,500 square feet (232ofnfloor area or
portion thereof in each story.

1705.14.6.3 Primer, paint and encapsulant bond tests. Bond tests to
qualify a primer, paint or encapsulant shall be conducted when the sprayed
fire-resistant material is applied to a primed, painted or encapsulated
surface for which acceptable bond sti#h performance between these
coatings and the fire-resistant material has not been determined. A
bonding agent approved by the SFRM mawgtirer shall be applied to a
primed, painted or encapsulatedrface where the bond strengths are
found to be less than required values.

1705.15 Mastic and intumescent fire-resistant coatings. Special inspections

and tests for mastic and intumescent fire-resistant coatings applied to structural
elements and decks shall be perfornmedccordance with AWCI 12-B. Special
inspections and tests shb# based on the fire-resist® design as designated in

the approved construction documents.

1705.16 Exterior _insulation and finish systems (EIFS). Special inspections
shall be required for all EIFS applications.

Exceptions:

1. Special inspections shall not be reegd for EIFS applications installed
over a water-resistive barrier with a means of draining moisture to the
exterior.

2. Special inspections shall not be rigd for EIFS applications installed
over masonry or concrete walls.
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1705.16.1 Water-resistive barrier coating. A water-resistive barrier coating
complying with ASTM E 2570 requise special inspection of the water-
resistive barrier coating whensitalled over a sheathing substrate.

1705.17 Fireresistant penetrations and joints. In _high-rise buildings or in
buildings assigned to Risk Category Il or 1V, special inspections for through-
penetrations, membrane penetration stiops, fire-resistant joint systems and
perimeter fire barrier systems that are tested and listed in accordance with
Sections 714.3.1.2, 714.4.2, 715.3 and 715.4 shall be in accordance with Section
1705.17.1 or 1705.17.2.

1705.17.1 Penetration firestops. Inspections of penetration firestop systems
that are tested and listed in accordance with Sections 714.3.1.2 and 714.4.2
shall be conducted by an approved agency in accordance with ASTM E 2174.

1705.17.2 Fireresistant joint systems. Inspection of fire-resistant joint
systems that are tested and listedccordance with Sections 715.3 and 715.4
shall be conducted by an approved agency in accordance with ASTM E 2393.

1705.18 Testing for smoke control. Smoke control systems shall be tested by a
special inspector.

1705.18.1 Testing scope. The test scope shall be as follows:
1. During erection of ductwork and pri¢co concealment for the purposes
of leakage testing andaerding of device location.
2. Prior to occupancy and after suféat completion for the purposes of
pressure difference testing, flow measurements and detection and
control verification.

1705.18.2 Qualifications. Approved agencies for smoke control testing shall
have expertise in firgprotection engineering, meshical engineering and
certification as air balancers.

SECTION 1706
DESIGN STRENGTHSOF MATERIALS

1706.1 Conformance to standards. The design strengths and permissible
stresses of any structural materidlat are identified by a manufacturer’'s
designation as to manufacture and grade by mill tests, or the strength and stress
grade is otherwise confirmed to the satisfaction of the building official, shall
conform to the specifications and inetls of design of accepted engineering
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practice or the approved rules in tilessence of apglable standards.

1706.2 New materials. For materials that are not specifically provided for in this
code, the design strengths and permissilésses shall be established by tests as
provided for in Section 1707.

SECTION 1707
ALTERNATIVE TEST PROCEDURE

1707.1 General. In the absence of approved miler other approved standards,
the building official shall make, or cause be made, th@ecessary tests and

investigations; or the building official ath accept duly authenticated reports from
approved agencies in respect to the gualitd manner of use of new materials or
assemblies as provided for in Sectidh4.3. The cost of all tests and other

investigations required under the provisionf this code shall be borne by the
owner or the owner'eepresentative

SECTION 1708
IN-SITU LOAD TESTS

1708.1 General. Whenever there is a reasonable dagto the stability or load-
bearing capacity of a completed building, structure or portion thereof for the
expected loads, an engineering assessnshall be required. The engineering
assessment shall involve either a structuralyesis or an in-situ load test, or both.
The structural analysis shall be basedaotual material properties and other as-
built conditions that affect stabilityor load-bearing capacity, and shall be
conducted in_accordance with the applleaesign standard. If the structural
assessment determines that the load-beaapa@city is less than that required by
the code, load tests shall be conducted in accordance with Section 1708.2. If the
building, structure or portion thereof isund to have inadequaséability or load-
bearing capacity for the expected loadsodifications to ensure structural
adequacy or the removal of the ingdate construction st be required.

1708.2 Test standards. Structural components and assemblies shall be tested in
accordance with the appropriate referencaddsrds. In the absence of a standard
that contains an applicable load tgsbcedure, the test procedure shall be
developed by a registered design pssfenal and approved. The test procedure
shall simulate loads and conditions of bgation that the compted structure or
portion thereof will be subjected to in normal use.

1708.3 In-situ load tests. In-situ load tests shall bepnducted in accordance with
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Section 1708.3.1 or 1708.3.2 and shall bpesused by a registered design
professional. The test shall simulate the applicable loading conditions specified in
Chapter 16 as necessary to address theecosmicegarding structural stability of

the building, structu or portion thereof.

1708.3.1 Load test procedure specified. Where a referenced standard
contains an applicable load test procedure and acceptance criteria, the test
procedure and acceptance criteria in the standard shall apply. In the absence
of specific load factors or acceptancéesia, the load factors and acceptance
criteria in Section 1708.3.2 shall apply.

1708.3.2 Load test procedure not specified. In the absence of applicable
load test procedures contained witldrstandard referenced by this code or
acceptance criteria for a specific maaeror method of construction, such
existing structure shall be subjecténl a test procedure developed by a
registered design professional thaimulates applicable loading and
deformation conditions. For components that are not a part of the seismic
force-resisting system, at a minimum the test load shall be equal to the
specified factored design loads. Foraterials such as wood that have
strengths that are dependentload duration, #atest load shall be adjusted to
account for the difference in load duration of the test compared to the
expected duration of the design loadshbeconsidered. For statically loaded
components, the test load shall bi e place for a period of 24 hours. For
components that carry dynamic loadsg(emachine supports or fall arrest
anchors), the load shall be left in place for a period consistent with the
component’'s actual function. The stud shall be considered to have
successfully met the test requirements where the following criteria are
satisfied:
1.Under the design load, the deflectishall not exceed the limitations
specified in Section 1604.3.
2. Within 24 hours after removal of thest load, the structure shall have
recovered not less than 75 pent of the maximum deflection.
3.During and immediately after theste the structure shall not show
evidence of failure.

SECTION 1709
PRECONSTRUCTION LOAD TESTS

1709.1 General. Where proposed constructionrnist capable obeing designed
by approved engineering analysis, orand proposed construction design method
does not comply with the applicable tm@al design standd, the system of
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construction or the structural unit andetbonnections shall be subjected to the
tests prescribed in Section 1709. Thaldimg official shall accept certified
reports of such tests amcted by an approved testing agency, provided that such
tests meet the requirements of this code and approved procedures.

1709.2 Load test procedures specified. Where specific load test procedures,
load factors and acceptance criteria argugked in the applicable referenced

standards, such test procedures, Igadoirs and acceptance criteria shall apply.
In the absence of specifiest procedures, load facsoor acceptance criteria, the

corresponding provisions Bection 1709.3 shall apply.

1709.3 Load test procedures not specified. Where load test procedures are not
specified in the applicable referenceanstards, the load-bearing and deformation
capacity of structural components and assemblies shall be determined on the basis
of a test procedure developed by a reged design professional that simulates
applicable loading and deformation cdrmahs. For components and assemblies
that are not a part of the seismic foresisting system, the test shall be as
specified in Section 1709.3.1. Load testsllsBimulate the applicable loading
conditions specified in Chapter 16.

1709.3.1 Test procedure. The test assembly shall be subjected to an
increasing superimposed load equa not less than two times the
superimposed design load. &kest load shall be leiit place for a period of
24 hours. The tested assembly shallcbasidered 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 releddand subjected to an increasing
superimposed load until either structufaillure occurs or the superimposed
load is equal to two and one-half times the load at which the deflection
limitations specified in Section 1709.3.2 weeached, or the load is equal to
two and one-half times the superimposiedign load. In the case of structural
components and assemblies for whicfletgion limitationsare not specified
in Section 1709.3.2, the test specimenlisha subjected to an increasing
superimposed load until structural failupecurs or the load is equal to two
and one-half times the desired supsrosed design load. The allowable
superimposed design load Hhme taken as the lesser of:

1. The load at the deflectidmitation given in Section1709.3.2.

2. The failure load divided by 2.5.

3. The maximum load applied divided by 2.5.

1709.3.2 Deflection. The deflection of structat members under the design
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load shall not exceed thienitations in Section 1604.3.

1709.4Wall and partition assemblies. Load-bearing wall and partition
assemblies shall sustain the test Ibath with and without window framing. The
test load shall include all design loedmponents. Wall and partition assemblies
shall be tested both with and without door and window framing.

1709.5 Exterior window and door assemblies. The design pressure rating of
exterior windows and doors in buildingkall be determineth accordance with
Section 1709.5.1 or 1709.5.2. For the purposkshis section, the required
design pressure shall be determingging the allowable stress design load
combinations of Section 1605.3.
Exception: Structural wind load design pressures for window units smaller
than the size tested in accordarwith Section 1709.5.1 or 1709.5.2 shall be
permitted to be higher than the design value of the tested unit provided such
higher pressures are determined by accepted engineering analysis. All
components of the small unit shall be the same as the tested unit. Where such
calculated design pressures are used, sheyl be validated by an additional
test of the window unit having theghest allowable design pressure.

1709.5.1 Exterior windows and doors. Exterior windows and sliding
doors  shall be tested and labeled as _ conforming to
AAMA/WDMA/CSA101/I.S.2/A440. The lbel shall state the name of the
manufacturer, the approved labeling agency and the product designation as
specified in AAMA/WDMA/CSA101/1.S.28440. Exterior side-hinged doors
shall be tested and Haled as conforming to
AAMA/WDMA/CSA101/1.S.2/A440 or comply with Section 1709.5.2.
Products tested and labeled a@&®nforming to AAMA/WDMA/CSA
101/1.S.2/A440 shall not be subject to the requirements of Sections 2403.2
and 2403.3.

1709.5.2 Exterior windows and door assemblies not provided for in
Section 1709.5.1. Exterior window and door assemblies shall be tested in
accordance with ASTM E 330. Structuarformance of garage doors and
rolling doors shall be determined atcordance with either ASTM E 330 or
ANSI/DASMA 108, and shall meet the actapce criteria of ANSI/DASMA

108. Exterior window and door assemblies containing glass shall comply with
Section 2403. The design pressure folrigsthall be calculated in accordance
with Chapter 16. Each assemishall be tested for 1€econds at a load equal

to 1.5 times the design pressure.
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1709.6 Skylights and sloped glazing. Skylights and slopedlazing shall comply
with the requirements of Chapter 24.

1709.7 Test specimens. Test specimens and construction shall be representative
of the materials, workmanship and distanormally 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
representative samples of the materialsdu® construct the load test assembly.
Required tests shall be conductedvitnessed by an approved agency.
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