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NOTE: This gui de specification covers the

requi renents for special inspection and testing for
seism c-resisting systens when required by Chapter 2
of FEMA 450 NEHRP RECOMVENDED PROVI SI ONS FOR SEI SM C
REGULATI ONS FOR NEW BUI LDI NGS AND OTHER STRUCTURES.
This specification will apply only to buil dings.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

PART 1 GENERAL

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: This guide specification will be applicable
to both new buil di ngs desi gned according to UFC
3-310-04 SEI SM C DESI GN FOR BUI LDI NGS, and exi sting
buil ding seismc rehabilitation designs.

In addition to the special inspection and testing
specified requirenents, the structural designer of
the seismc-resisting structural systenms nust
perform "structural observations" during
construction when required by paragraph 2.5 of FEMVA
450. All observed deficiencies will be imediately
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reported to the Contracting Officer. The structura
designer perform ng these observations will be a
representative of the Engi neer of Record (EOR) for
the building being constructed. The EOR will be the
Chi ef of Engi neering of the USACE of fice perfornng
the design for in-house designs and will be the
principal of the firmin charge of the design for
Archi t ect - Engi neer (A-E) designs.

The requirenents for special inspection, the special
i nspector, and related testing will be used only
where required by Chapter 2 of FEMA 450. When
special inspection is required, FEMA 450 al so
requires that for certain buildings a quality
assurance pl an be devel oped.

The extent of the qualifications of the Contractor
and subContractors can vary consi derably, hence the
extent of the quality control can vary

consi derably. The quality assurance plan

therefore, is an opportunity to identify those areas
of special concern that nmust be addressed during the
construction process. Those areas include, but are
not limted to, types of testing, frequency of
testing, types of inspections and frequency of

i nspecti ons.
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
ACl | NTERNATI ONAL (ACl)
ACl 318 (2008; Errata 2008; Errata 2009; Errata
2009; Errata 2009; Errata 2009; Errata
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2009) Buil di ng Code Requirenents for
Structural Concrete and Comment ary

ACl 318M (2008; Errata 2008; Errata 2009) Metric
Bui | di ng Code Requirenents for Structural
Concrete and Conment ary

ACl 530/530.1 (2008; Errata 2008; Errata 2009) Buil ding
Code Requirenents and Specification for
Masonry Structures; Containing Building
Code Requirenents for Masonry Structures,
Speci fication for Masonry Structures and
Conpani on Conment ari es

AVERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 341 (2005; Supp 2005) Seismc Provisions for
Structural Steel Buil dings

Al SC 360 (2005) Specification for Structural Steel
Bui I di ngs, with Conmentary

ASTM | NTERNATI ONAL (ASTM

ASTM A 435/ A 435M (1990; R 2007) Standard Specification for
Strai ght - Beam Ul trasoni ¢ Exani nati on of
Steel Plates

ASTM A 615/ A 615M (2009b) Standard Specification for
Def ormed and Pl ai n Carbon-Steel Bars for
Concrete Rei nforcenment

ASTM A 898/ A 898M (2007) Standard Specification for Straight
Beam Ul trasoni ¢ Exami nation of Rolled
Steel Structural Shapes

U S. FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMR)

FEVA 450 (2003) NEHRP Recommended Provi sions for
Sei sm ¢ Regul ations for New Buil di ngs and
O her Structures

.2 SYSTEM DESCRI PTI ON

Performthe Special Inspection for seismc-resisting system conponents as

specified. Special Inspector personnel shall be in addition to the quality

control inspections and inspectors required el sewhere in this section.

2.1 Cont i nuous Speci al |nspection

Conti nuous special inspection is the full time observation of the work by

the Special |Inspector present in the work area whenever work i s being

performed. Perform continuous special inspection where specified for itens
as shown on the draw ngs.

. 2.2 Per odi ¢ Speci al | nspection
Perodi c special inspection is the intermttent observation of the work by a

Speci al I nspector present in the work area while work is being perforned.
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1.

The intermittent observation periods shall be: at times of significant
wor k; recurrent over the conplete work period; and total at |east 25
percent of the total work tine. Perform perodic special inspection where
specified for itens as shown on the draw ngs.

3 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. When used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD-07 Certificates
Speci al Inspector[; CG[; G [____ 11

Certification attesting that the Special Inspector is qualified
by know edge and experience to performthe specified Special
I nspections. |Information, which provides evidence of the
know edge and experience necessary to qualify a person as a
Speci al I nspector for the category of work being certified, wll
acconpany the qualification.
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1

Quality Assurance Plan[; C[; G [

A copy of the Quality Assurance Plan covered by a certificate
indicating that the plan neets the content specified in this
section.

4 QUALI TY ASSURANCE PLAN

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: The designer should retain this paragraph
only when Chapter 2 of FEMA 450 requires that a
Qual ity Assurance Pl an be devel oped.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Devel op a quality assurance plan containing the follow ng:

a. Alist of all iens that require quality assurance Specia
I nspection and testing, including the type, frequency, extent, and
duration of the special inspection for each itemon this list.

b. Alist of all itens that require quality assurance testing,
including the type and frequency of testing for each itemon this |ist.

c. The content, distribution, and frequency of special inspection
reports.

d. The content, distribution, and frequency of testing reports.

e. The procedures, controls, and people used within the Contractor's
organi zation to develop, sign, and distribute Special Inspection and
Testing reports along with the position title and pertinent
qualifications of all Contractor personnel involved.

5 SPECI AL | NSPECTOR
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NOTE: The requirements listed in this section have
been included in the national nodel codes for many
years, and it is a prenise of FEMA 450 that there

wi || be avail able an adequate supply of know edge
and experienced inspectors to provide the necessary
speci al inspections for the various structura
categories of work. Special training nay have to be
i npl emented for the nonstructural categories.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

Use a Special |Inspector to perform Special |nspections required by this
section. The Special Inspector is a person enployed by the Contractor and
approved by the Governnment as being qualified by know edge and experience
to performthe Special Inspection for the category of work being
constructed. Special Inspectors shall performtheir duties independent
fromthe construction quality control staff enployed by the Contractor.
More than one Special |nspector may be required to provide the varied
know edge and experi ence necessary to adequately inspect all of the
categories of work requiring Special Inspection.

PART 2 PRODUCTS

Not Used
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PART 3 EXECUTI ON

3.

3.

3.

3.

1 PERFORMANCE OF | NSPECTI ONS
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NOTE: Include only those requirenments applicable to
the project and the applicable Seisnic Design
Category. Add any additional necessary requirenents.

The desi nger nmust indicate on the draw ngs al

| ocations and all features for which special

i nspection is required in Chapter 2 of FEMA 450,
including the locations of all structural elenments
requiring inspection, such as internedi ate nonment
frames, special nonent franmes, shear walls, etc.
The designer nmust also clearly indicate the
conponents of these elenments that require special

i nspection, such as boundary el enents of shear walls.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

Performe Special Inspections for the foll owing where designated on the
dr awi ngs:

1.1 [Piers] [Piles] [Caissons]

a. Continuous special inspection during [driving of piles] [and]
[ pl acenment of concrete in [piers] [piles] [caissons]].

b. Periodic special inspection during construction of [drilled piles]
[piers] [caissons] including the placenment of reinforcing steel

1.2 Rei nforci ng Stee

a. Periodic special inspection during and upon conpletion of the
pl acenent of reinforcing steel in [internedi ate nmonent franes] [specia
nonent franes] [shear walls].

b. Continuous special inspection during the welding of reinforcing
steel resisting flexural and axial forces [in internediate nonent
frames] [in special nmonent franes] [in boundary nenbers of concrete
shear wal ls] [and during wel ding of shear reinforcenment].
1.3 Structural Concrete
Peri odi ¢ special inspection during and on conpletion of the placenent of
concrete in [internmedi ate nonent franes] [special nonment frames] [boundary
nenbers of shear walls].
.1.4 Prestressed Concrete
Peri odi ¢ special inspection during the placenent and after conpl etion of
pl acement of prestressing steel. Continuous special inspection during all
stressing and grouting operations and during the placenment of concrete.
1.5 Structural Masonry
a. Periodic special inspection during the preparation of nortar, the
| ayi ng of nmasonry units, and placenent of reinforcenment and prior to
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3.

3.

1

6

pl acement of grout.

b. Conti nuous special inspection during the welding of reinforcement,
grouting, consolidation and reconsolidation [and] [pl acenent of
bent - bar anchors].

Structural Stee

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: The designer nust indicate on the draw ngs
all locations where welds are |oaded to | ess than
50% of their design strength, thus requiring only
peri odi c special inspection

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A
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1
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7

8

9

a. Continuous special inspection for all structural welding, except
that periodic special inspection is permtted for single-pass or

resi stance welds [and] [welds |oaded to | ess than 50 percent of their
design strength] provided the qualifications of the welder and the
wel di ng el ectrodes are inspected at the beginning of the work and al
wel ds are inspected for conpliance with the approved construction
docunents at the conpletion of welding.

b. Periodic special inspection in accordance with Al SC 360 for the
installation of bolts in [internediate nonent franes][special noment
frames][special truss nonent franes][special concentrically braced
frames][eccentritically braced frames] except that bolts not required
to be fully tensioned need not be inspected for bolt tension, other
than to ensure that the plies of the connected el enents have been
brought into snug contact

Structural Wod

a. Continuous special inspection during all field gluing operations of
el ements of the seisnic-force-resisting system

b. Periodic special inspections for nailing, bolting, anchoring, and
ot her fastening of components within the seismc-force-resisting system
i ncluding drag struts braces, and tie-downs.

Col d- Formed St eel Fram ng

a. Periodic special inspections during all welding operations of
el ements of the seismic-force-resisting system

b. Periodic special inspections for screw attachnent, bolting,
anchoring, and other fastening of conponents within the

seism c-force-resisting system including struts, braces, and
hol d- downs.

Archi tectural Conponents

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: If nmultiple conditions relative to structure
hei ght or cladding or veneer weight exist on a
project, the designer should indicate on the

drawi ngs where special inspection done according to
this specification paragrph is both required and not
required, i.e., the structure height is 9 m (30
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feet) or less or the cladding or veneer weight is
240 kg/n? (5 1b/ft?) or |ess.

EE R R R S I R R I R I R S R R R R I R S R R I R R R S R R R R R O

Perform speci al inspection of the architectural components ensuring that
the met hods of anchoring and fastening indicated on the drawi ngs are being
complied with at the onset of construction of the conponents, and that the
speci fied or shown nunber, spacing, and types of fasteners were actually
installed. Special inspection for architectural conponents shall be as
fol | ows:

a. Periodic special inspection during the erection and fastening of
[exterior cladding] [interior nonloadbearing partition walls] [exterior
nonl oadbeari ng wal I s] [nasonry veneer].

b. Periodic special inspection during the anchorage of [access floors]
[ suspended ceilings] [storage racks 2.4 m 8 feet or greater in height].

3.1.10 Mechani cal and El ectrical Conponents

EE R R R S R I R I I R O I R R R R O S R R I R I R R R R R R R O

NOTE: The regi stered design professional should
consi der requirenments to denonstrate the seismc
performance of nechani cal and el ectrical conponents
critical to the post-earthquake |ife safety of the
occupants. Any requirenents should be clearly

i ndi cated on the construction docunents. Any
currently accepted technol ogy should be acceptabl e
to denonstrate conpliance with the requirenents

Rk bk kR IR R R O O O e S S R Rk Rk S O Rk Ik kS I O I R I R

Perform speci al inspection of the nmechanical and el ectrical conponents
ensuring that the nmethods of anchoring and fastening indicated on the
drawi ngs are being conplied with at the onset of construction of the
component, and that the specified or shown nunber, spacing, and types of
fasteners were actually installed. Special inspection for mechanical and
el ectrical components shall be as foll ows:

a. Periodic special inspection during the anchorage of electrica
equi prent for energency or standby power systens.

b. Periodic special inspection during the installation of anchorage of
all other electrical equipnent.

c. Periodic special inspection during installation for flammbl e,
conbustible, or highly toxic piping systens and their associated
nmechani cal units.

d. Periodic special inspection during the installation of HVAC
ductwork that will contain hazardous materials.

3.1.11 Seism c |solation System

Peri odi c special inspection during the fabrication and installation of
isolator units.

3.1.12 Energy Di ssipation System

Peri odi c special inspection during the fabrication and installation of
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energy di ssipation devices.

3.2 TESTI NG
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NOTE: The specified testing of the structural
materials follows procedures and tests |ong

est ablished by industry standards. The acceptance
criteria for each material to be tested should be

i ncluded in the construction docunents prepared for
t he project.

The designer nust indicate on the draw ngs al

| ocations and all features for which testing, to be
revi ewed by the special inspector, is required in
Chapter 2 of FEMA 450. This includes indicating the
| ocations of all structural elenents requiring
testing, such as internediate nonent franes, special
nmonent franes, shear walls, etc. The designer nust
also clearly indicate the material, etc. in these

el ements that require testing, such as the flexura
reinforcement used in the boundary el ements of shear
wal | s.

Desi gners should note that, before ASTM A 615
reinforcing steel is specified as an optiona
materi al used to resist earthquake-induced flexura
and axial forces in special nonent franmes or in
boundary el enents of shear walls of structures in
Sei snic Design Categories D, E, and F, they nust
verify that the requirenments of Sec. 21.2.5.1 of AC
318 have been satisfied. Al so, before ASTM A 615
reinforcing steel is used where it nust be wel ded,
chemi cal tests nust be perforned to verify the

wel dability in accordance with Sec. 3.5.2 of ACI 318.

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

The special inspector shall be responsible for verifying that the testing
requirenents are perforned by an approved testing agency for conpliance
with the foll owi ng, where shown on the draw ngs:

a. Reinforcing and Prestressing Steel: Special testing of reinforcing
and prestressing steel shall be as foll ows:

(1) Examine certified mll test reports for each shipnent of
reinforcing steel used in reinforced concrete [internediate
franes] [special nonent franes] [boundary nenbers of reinforced
concrete shear walls] [reinforced nmasonry shear walls]. The
speci al inspector shall determine conformance with the
construction docunents.

(2) Examne the reports for chemcal tests, done in accordance
with Sec. 3.5.2 of ACI 318N ACI 318, which were perforned to
determne the weldability of ASTM A 615/ A 615N reinforcing steel

b. Structural Concrete: Verify that sanples of structural concrete
obtained at the project site, along with all material conponents
obtained at the batch plant, have been tested in accordance with the
requi renents of ACI 318N ACI 318 and conply with all acceptance
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3

provi si ons contai ned therein.

c. Structural Msonry: Verify that all quality assurance testing of
structural masonry along with all material conponents is in accordance
with the requirenents of ACI 530/530.1 and conplies with all acceptance
provi si ons contai ned therein.

d. Structural Steel

(1) Verify that all quality assurance testing needed to confirm
required material properties [contained in Section 05 12 00
STRUCTURAL STEEL][ and ][given in the quality assurance plan] has
been done in accordance with applicable provisions in Al SC 341 and
Al SC 360 and that the test results conply with all acceptance
provi si ons contai ned therein.

(2) Wen a flange or a plate of steel nenber with a base netal

t hi ckness greater than 38 mr 1.5 inches, is joined by welding so
that the flange or plate is subjected to through-thickness weld
shrinkage strains, verify that the required ultrasonic testing for
di scontinuities behind and adjacent to such wel ds has been done
after joint conpletion. Further verify that any materi al

di scontinuities rejected on the basis of the requirenments
contained in [Section 05 12 00 STRUCTURAL STEEL] [and] |

ASTM A 435/ A 435N or ASTM A 898/ A 898l, (Level 1 Criteria)] were
repaired and were retested after the repairs and found acceptabl e.

e. Seismcally Isolated Structures: Verify that the required system
and conmponent tests for seisnmically isolated structures have been done
in accordance with FEMA 450 and conmply with all acceptance provisions

cont ai ned therin.

f. Energy Dissipation Systenms: Verify that the required system and

conponent tests for seismc energy dissipation systens have been done
in accordance with FEMA 450 and conmply with all acceptance provisions
cont ai ned t herein.

REPORTI NG AND COWMPLI ANCE PROCEDURES
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NOTE: The success of a quality assurance plan
depends upon the experience, training, and know edge
of the special inspector and the accuracy and

t hor oughness of the reports prepared by the special

i nspector. It should be enphasized that both the
speci al inspector and the Contractor are required to
subnit to the Government a final certification
attesting that the conpleted work is in confornance
with the approved constructi on docunents.

The Contractor, having day-to-day know edge of the
construction of the project, is in the best position
to state whether or not all the construction has
been conpleted in accordance with the approved
construction docunments. To be fully aware however,
the Contractor nmust institute a system of reporting
within its organi zation that enables the Contractor
to effectively practice quality control. The
special inspector can only attest to the work
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personal ly i nspected and, therefore, the special
i nspector acts nore as an auditor or monitor of the
quality control program exercised by the Contractor
and the testing conducted by the testing agency.

Conti nuous inspection does not inply that the
speci al inspector has observed all of the work as it
is being installed, rather it inplies that the
speci al inspector has observed all of the critica
conditions of the work to be sufficiently confident
that the work was conpleted in confornance with the
construction docunents.

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

a. On the first day of each nmonth, furnish to the Governnent five
copi es of the conbi ned progress reports of the special inspector's
observations listing all special inspections of construction or reviews
of testing perforned during that nonth, noting all uncorrected
deficiencies, and describing the corrections made both to these
deficiencies and to previously reported deficiencies. Each nonthly
report shall be signed by all special inspectors who perforned specia

i nspections of construction or reviewed testing during that nonth,
regardl ess of whether they reported any deficiencies . Each nonthly
report shall be signed by the Contractor

b. At conpletion of construction, each special inspector shall prepare
and sign a final report attesting that all work they inspected and al
testing and test reports they reviewed were conpleted in accordance

wi th the approved constructi on docunents and that deficiencies
identified were satisfactorily corrected. Subnit a conbined fina
report containing the signed final reports of all the specia

i nspectors. Sign the conmbined final report attesting that all fina
reports of special inspectors that perfornmed work to conply with these
construction docunents are contained therein, and that the Contractor
has revi ewed and approved all of the individual inspector's fina
reports.

-- End of Section --
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