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Mt Athos Facility ‘ Revision 1
MEAD Project No. 260-005-200 February 10, 2016
1.0 EXECUTIVE SUMMARY

~ Construction of the facility started in the mid-1950's and continues to today with new

structures and modifications to existing structures. As a result of earthquakes in 2011, the
Nuclear Regulatory Commission is reviewing the seismic requirements for all licensed
facilities.

A search and retrieval of design documents was performed to identify the design criteria
that was used in the design of the structures. This included search for design drawings,
specifications, calculations, and building codes. Drawings were retrieved for all buildings.

All structures were designed in accordance with the building code in effect at the time of -
the design. Prior to 1973 the building code did not require seismic design however; an
analysis of a bay indicates the structure did meet a seismic resistance of approximately
0.03g which is equivalent to the BOCA 1973 building code. The buildings will not collapse
and employees should be able to evacuate.

Since the majority of the bays are interconnected, the entire facility was modeled for a
more accurate resistance to seismic activity. The analysis was performed in accordance
with the American Society of Civil Engineers Standard: Seismic Evaluation of Existing
Buildings (ASCE 31-03). The anélysis indicates there is some bracing that is overloaded
due to the current increased seismic loads. Current seismic loads were used due fo the
high value of the material. ' ‘

It is recommended that the bracing in Bays 5, 7, 7A, and 14A be reinforced to provide
lateral load paths to meet the current seismic requirements due to the high value of the
material in these bays.
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MEAD Project No. 260-005-200 February 10, 2016
2.0 INTRODUCTION

.21 BACKGROUND

Due to the recent earthquake activity in Japan (March 2011) and in Virginia (August 2011),
the Nuciear Regulatory Commission (NRC) is reviewing the seismic requirements for all
licensed facilities. As such, the NRC recently performed an audit of the Mt. Athos facilities,
which raised question of the structural adequacy to resist seismic activity. The NRC has
requested additional information on the design of the facilities.

Initial research of design and construction design documents revealed that some of the -
oldest structures did not consider seismic loads in their design. This was based on the

various codes in effect during the construction. Construction of the facility started in the

mid-1950's when Virginia did not have a standardized building code. It was noted by the

engineer of record (EOR) of these early buildings in a letter dated March 14, 2012, see

Appendix B, that the Southern Building Code (SBC) was utilized during design. The 1965

edition of the SBC did not require seismic effects to be considered, however, there were

requirements for wind loads. Copies of the applicable sections of the Building Codes are

included in Appendix A.

After the initial research for design information, a simplified equivalent static analysis was
performed for Bay 2A/3A and Bay 13A/14A, which were both constructed under the SBC.
The analysis was based solely on the record drawings and considered the bays to act
independently. This analysis estimated a seismic resistance of approximately 0.03g for
both buildings, which is below the required capacity for newly designed buildings under the
current codes. '

Since the majority of the bays are interconnected, it had been proposed by Master
Engineers and Designers, Inc. (MEAD) that a model of the building structures at the NOG-
L site be constructed and analyzed to determine a more accurate resistance to seismic
activity.

OBJECTIVE )
The objective of this seismic evaluation is to determine the expected performance of the
entire facility during a design basis earthquake and to identify deficiencies in the lateral
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2.3

2.3.1

232

force resisting systems (LFRS) that may require rehabilitation to maintain an acceptable
performance level. This assessment is based on the primary and secondary structural
components that are part of the LFRS with the understanding that assessment of non-
structural elements will be required in the future.

SCOPE OF WORK

The scope of the project is mainly based on the MEAD Proposal for Engineering Services
~ Preliminary Seismic Assessment, dated April 18, 2012. Through discussion with the
client and over the length of the project some items have been altered.

items Included in Scope
The scope of work for this project includes the following items:

e Collect and review all available documentation for the bays inciuding structural
drawings, architectural drawings, specifications, geotechnical reports, building
codes, calculations, etc. :

¢ Develop a design criterion (which is included in this document).

e Perform site walk downs to collect additional information not shown on the
drawings. Also, alterations or modifications that affect the LFRS.

e Develop three dimensional computer models of the bays that are interconnected.
These models may be used to develop future seismic rehabilitation plans or
produce plans for future additions.

» Evaluate the structure for seismic loads and identify deficiencies in the LFRS.

o Make recommendations for addressing deficiencies found.

ltems Excluded in Scope

The scope of work does not currently include the following items:
e Design and details for modifications to building components in order to strengthen
the LFRS where deficiencies are found.
» Development of a site specific ground motion response spectrum or a probabilistic
. seismic hazard analysis.

e Analysis of non-structural components and systems including electrical and
mechanical systems. '
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2.4 DESCRIPTION OF STRUCTURES

2.5

Facility construction began in the mid-1950's and is still continuing. With the exception of
some stand-alone buildings that are not part of this assessment, the buildings are mainly
constructed of steel with concentrically braced LFRS. In total there are approximately 35
bays of which most are 50 ft. wide by 250 ft. long. The majority of the bays is
interconnected and share LFRS and main columns. Most of the bays are approximately
30 ft. tall with the exception of a few taller bays that house large cranes. There are roof
top units, platforms and equipment throughout the entire facility. There are also various
mezzanines throughout the facility. Generally the mezzanines are concrete slab on steel
beams either resting on steel framing or on concrete masonry unit (CMU) block walls. See
Figure 1 for a diagram of the bays and when they were constructed.

APPROACH

The evaluation was performed in general conformance to the methods of the American

Society of Civil Engineers’ (ASCE) Standard: Seismic Evaluation of Existing Buildings
(ASCE 31-03). ASCE 31-03 provides guidance based on performance levels, type of
building, and seismicity of the site. A detailed discussion of ASCE 31-03 can be found in
the Codes and Standards section of this document. A Tier 1 Screening was performed for
the entire facility that focused on the structural and geological/foundation checklists. . Non-
structural items were not a part of this evaluation. Non-compliant items identified in the
Tier 1 Screening was further evaluated using the Tier 2 Evaluation as outlined in ASCE
31-03.

The Tier 2 Evaluation is based on three dimensional building models that were developed
in REVIT Structure and then exported into RISA Floor and RISA 3D (See Section 2.7 for
computer program information) for analysis. The models are based on as-built record
drawings and field visits that verified major structural elements as well as the type and
location of LFRS elements.

The facility was divided into three primary independent models that consist of various
areas of the facility. In an effort to perform a more efficient analysis, two of the models
were further divided. The separation point for the models are either where the bays are
not physically attached to each other or lack sufficient stiffness in the connecting structural



Seismic Evaluation Report ' o Page 5
Mt Athos Facility : : Revision 1
MEAD Project No. 260-005-200 February 10, 2016

elements that little or no seismic forces are shared between bays. See Figure 2 - 3D
Model. ‘ '

Models:

Model 1: Bays 1M through 17M with Bays 1T, 2T, and 3T along the south side of

the facility
Model 1A: Bays 1M-15M
Model 1B: Bays 16M and 17M
Model 1C: Bays 1T and 2T

. Model 1D: Bay 3T

Model 2: Bays BC Through 10A along the northeast portion of the facility
Model 2A: Bay 7A - Bay 10A '
Model 2B: Bay BC - Bay 2A North

Model 3: Bays 12A through 15A along the northwest portion of the facility

In order to perform an accurate seismic analysis, the total mass of the building needs to be
accounted for. RISA 3D automatically calculates the self-weight of the structure which
includes beams, columns, braces, roof, and floors and other components that make up the
structural system. Gravity loads such as dead and live loads are manuaily entered into the
model. The loads for ducts, lights, raceways, equipment, etc. were estimated on a per bay
‘basis based on field visit observations. In some bays, these loads are fairly uniform across
the entire plan area and therefore a uniform equipment dead load was applied to the
model. However, in some cases the loads vary in a bay and thus the equipment loads
were applied in the general areas that they are actually located. Rooftop and mezzanine
equipment were located in the models based on existing documentation as well as field
visits that verify location and types of equipment. The weights of standard equipment with
unknown data and in-house constructed equipment were estimated based on knowledge
of the equipment and/or data from similar equipment where information was available.

Once the models were completed and the gravity loads applied, the models were then
analyzed using the Linear Static Procedure from ASCE 31-03 to determine deficiencies in
the LFRS. A deficiency is any LFRS element that does not have the required capacity to
resist the design earthquake.
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26 ASSUMPTIONS

2.7

The following ass{.lmptions were employed during the development and analysis of the
models:

o Materials specified in the construction documents are the same as what was used
for construction. (No destructive testing of materials was performed.) If materials
were not specified or the construction specifications are not available for a typical
bay then the minimum properties prescribed by the building code at the time of
construction are used in the analysis of the structure.

» The buildings will behave linearly elastic with all pinned connections.

e Connections of main LRFS elements are stronger than the elements themselves
(i.e. connections are not modeled or checked during this preliminary assessment).

e Al equipment loads supported on the roof or hung from the roof are assumed to
act at the roof elevation unless the equipment is located on top of a roof top
platform, in which case the platform is modeled and-the equipment acts at the
elevation of the platform.

COMPUTER PROGRAMS

A three dimensional computer model was developed to perform the assessment. The
buildings were first modeled in REVIT Structure 2012 by Autodesk, which is a building
information modeling (BIM) program. The mode! was exported to RISA Floor 7.0 by RISA
Technologies, LLC, to define floor and roof diaphragms and apply gravity loads such as
dead and live loads. The model was finally exported to RISA 3D (v. 11.0.0) by RISA
Technologies, LLC, which is a three dimensional finite element modeling program, to
perform the seismic analysis. ‘

The REVIT Structure model developed can be used to produce drawings for future
rehabilitation plans, report deficiencies and for future facility expansion. These drawings
can be generated direct from the REVIT model or exported as two dimensional views into
AutoCAD to produce drawings.
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3.0 CODES AND STANDARDS

3.1 HISTORY OF ORIGINAL DESIGN CODES

3.1.2

Since the early 1900s, the system of building regulations in the United States was based
on model building codes developed by three regional mode! code groups. The codes
developed by the Building Officials Code Administrators International (BOCA) were used
on the East Coast and throughout the Midwest, while the codes from the Southern
Building Code Congress (SBCC) were used in the Southeast and the codes published by
the International Conference of Building Officials (ICBO) covered the West Coast. The

- nation’s three model code groups decided to combine their efforts and in 1994 formed the

International Code Council (ICC) to develop codes that would have not regional limitations.

Buildings Prior to 1973

The first buildings at the Mt. Athos facility were designed and constructed in 1955. Prior to
1973 Virginia did not adopt a uniform building code and gave the local building officials the
authority to define the applicable codes. Campbell County, where the facility is located,
did not invoke a building code; however, according to the EOR of the older facilities the
SBC was most likely used.

The SBC during this time did not require seismic effects to be considered. The v;/ind load
was a uniform 20 psf.

Thé bays that were constructed during this time perioa are Bays 1M through 15M, 1T, 2T,
BC, 1A, 5A; 6A and 7A. Also portibns of bays 2A through 4A, 8A through 10A, 13A and
14A were constructed. The original gate house and some outlying buildings that are not
considered during this assessment were also constructed during this time period.

Buildings Between 1973 and 1981

Virginia first formed the Virginia Uniform Statewide Building Code (VUSBC) in 1973 which
adopted the BOCA 1970 as the construction standard. The BOCA 1970 required seismic
effects to be considered. Seismic loads were determined based on a numerical constant
that equaied to a percentage of dead load depending on where the structure was in a
zone map and the number of stories. For single story bays, this would equate to a design
acceleration of 0.033g. BOCA required a wind load of 15 psf.
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3.14

Virginia adopted the BOCA 1975 in 1976 and BOCA 1978 in 1978. These codes were not
availabie for review at the time of the assessment; however, based on understanding of
the progression of codes the design forces were similar to BOCA 1970.

The bays that were constructed during this time period are Bays 4A 2" North Addition,
Bay 10A, and Bay 1A/2A North Addition. The gate house addition was also constructed
during this time period but, is not considered in this assessment.

Buildings Between 1982 and 1988 _

VUSBC adopted the BOCA 1981 in 1982. This code incorporated a similar numerical
coefficient as previous codes, except the percent of dead load was based on the zone,
fundamental period of vibration and structure type. For single story bays, this would
equate to a design acceleration of 0.025g. The design wind pressure for the structures
was based on wind speed maps and corresponding tables that equated wind speed and
building height to pressure. The design wind load for a typical bay during this time period
was 11 psf.

In 1886 the VUSBC adopted BOCA 1984. This code's requirements for seismic and wind
did not change.

The bays that were constructed during this. time period are Bays 12A and 15A, a portion of
Bay 16M, Bay 13 East Addition, and Bay 13/14 South Addition. The Rail Yard Storage
Building was also constructed during this time period but is not considered in this
assessment.

in 1988 the VUSBC. adopted BOCA 1987. There are no bays that were constructed under
this code.

Buildings Between 1981 and 1997

VUSBC adopted the BOCA 1990 in 1992. This code incorporated the concept of an
acceleration map instead of zones to determine the percent of dead load applied laterally
on-the structure. This code is also the first to introduce an importance factor for the
structures and factors for the type of soil at the site. For typical bays, the determined
percentage would equate to a design acceleration of 0.042g. The design wind pressure
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3.15

also incorporated an importance factor in this code. The design wind load for a typical bay
during this time period was 10.7 psf. -

Bay 2A/3A North Addition was constructed under this.code.

In 1993 the VUSBC adopted BOCA 1993. There are no bays that were constructed under
this code.

Buildings Between 1997 and 2003

. VUSBC adopted the BOCA 1996 in 1997. This code was similar to the previous in that it

considered an acceleration map along with a soil profile, type of building construction, and
fundamental period to determine a percentage of dead Iload to be applied in the lateral
direction. For typical bays the determined percentage would equate to a design
acceleration of 0.066g. The design wind pressure was determined similar to previous
codes. The design wind load for a typical bay during this time period was 14.4 psf.

The bays that were constructed during this code are Bays 17M, the RTRT addition, and
the overbuild on Bay 15A. Other buildings constructed but not considered in this

assessment are the Project 2002 buildings and the ACF Buildings.

Buildings Between 2003 and 2010

VUSBC adopted the IBC 2000 in 2003. This code aliowed for multiple methods of seismic
analysis. The simplified equivalent static method used the same methodology as previous
code editions to determine a percentage of dead load and permanent live load to apply
faterally to the structure. The mapped accelerations for both a short and long period were
determined and then converted into a design acceleration. The desigh acceleration was
then reducéd by a response factor which was based on the building construction type and
increased by an importance factor. The resulting coefficient was a percentage that was
applied to the dead load and permanent live load of the structure. For the typibal bay type
this percentage would equate to a design acceleration of 0.066g. The design wind
pressure was based on mapped wind speeds, coefficients that took into account
surrounding terrain and importance factors based on the use of the building. The resulting
design wind load for a typical bay during this time period was 14.8 psf.
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3.2

In 2005 the VUSBC adopted the IBC 2003 code. The seismic and wind requirements did
not change from the IBC 2000 code.

An addition to RTRT was constructed during this time period. Other buildings constructed
under the provisions of these codes include Station One (pre-engineered building) and the
Container Storage Facility. :

In 2008 the VUSBC adopted the IBC 2006 code. The seismic requirements were
determined the same way as for IBC 2003; however, the acceleration maps varied slightly.
The design wind loads stayed the same. There were no buildings constructed under this
code.

Buildings Between 2011 and 2013 ‘

In 2011 the VUSBC adopted the IBC 2009 code. The seismic requirements are similar to
those that were required in IBC 2006. When using the equivalent static load method the
resulting percentage for a typical bay is 0.083g. ‘

The IBC 2006 refers to the ASCE Standard 7-05. Minimum Design Loads for Buildings
and Other Structures (ASCE 7-05) for gravity and lateral design loads. The current steel
design code is the American Institute of Steel Construction (AISC): Manual of Steel
Construction, 13% Edition which allows the use of either the allowable stress design (ASD)
or the load and resistance factor design (LRFD) methodology.

Bay 3T was designed and constructed under this code. Since it is designed under the
current code with seismic considerations and has an independent LFRS and has vertical
force resisting system (VFRS) it is not part of this assessment.

CURRENT APPLICABLE DESIGN CODES

Currently the VUSBC references the IBC 2012, which became effective in 2014. The IBC
2012 refers to the ASCE Standard 7-10: Minimum Design Loads for Buildings and Other
Structures (ASCE 7-10) for gravity and lateral design loads. The current steel design code
is the American Institute of Steel Construction (AISC): Manual of Steel Construction, 13"
Edition which allows the use of either the allowable stress design (ASD) or the load and
resistance factor design (LRFD) methodology.
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3.3

When using the equivalent static load method the resulting peréentage for a typical bay is
0.066g and the wind load is 13.7 psf.

CODES USED FOR ANALYSIS OF EXISTING STRUCTURES

Although the IBC 2009 and ASCE 07-05 codes are applicable for the gravity and wind
loads, the -s.eismic design of new structures assumes that detailing per these codes is met
and thus incorporated inherent ductility of the system will exist during the design
earthquake. Since existing structures may have been detailed differently, the ductility may
be different. Theréfore, analysis of existing structures for seismic effects must be
performed using a different set of guidelines. The ASCE Standard: Seismic Evaluation of
Existing Buildings (ASCE :31-03) provides guidance on the seismic evaluation of existing
buildings. The ASCE Standard: Seismic Rehabilitation of Existing Buildings (ASCE 41-
06) also provides some guidance for analysis of existing buildings, but it is meant for the
design of rehabilitation and therefore is more limiting in nature than ASCE 31-03.

ASCE 31-03 allows three different levels of complexity, or Tiers, whén evaluating an '
existing building. The three tiers are as follows:

o Tier 1 - Screening

e Tier 2 - Evaluation

o Tier 3 - Detailed Evaluation
The applicability of the tier required for the evaluation depends on the performance level
required (either Immediate Occupancy or Life Safety), the seismicity of the site and the
type of building construction. '

The Immediate .Occupancy Performance Level (IOPL) is defined by ASCE 31-03 as a
building performance that includes damage to both structural and nonstructural
components during a design earthquake, such that the following two criteria are met: (a)
the damage is not life-threatening, as to permit immediate occupancy of the building after
a design earthquake, and (b) the damage is repairable while the building is occupied.
Both of these requirements require a level of judgment as to the exact meaning and level
of acceptable repair by the owner. ASCE 31-03 includes in the commentary additional
guidance: (1) after a design earthquake, the basic VFRS and LFRS retain nearly all of
their pre-earthquake strength, and (2) very limited damage to both structural and
nonstructural components is anticipated during the design earthquake that will require
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some minor repairs, but the critical parts of the building are habitable. The IOPL would be
appropriate for essential facilities for which occupancy of the building is required
immediately following the design seismic event and/or there are critical materials or
processes housed in the building. ' "

The Life Safety Performance Level (LSPL) is defined by ASCE 31-03 as a building
performance that includes damage to both structural and non-structural components
during a design earthquake, such that the following two criteria are met: (a) partial or total
structural collapse does not occur, and (b) damage to nonstructural components is non-
life-threatening. ASCE 31-03 includes in the commentary additional guidance: (1) at least
some margin against partial or total structural collapse remains, and (b) 'injuries may
occur, but the overall risk of life-threatening injury as a result of structural damage is
- expected to be low.

 Prior to the Tier 1 Screening, an evaluation_ of the existing construction documents, as-built
drawings, submittals, etc. are reviewed of the structure tb be assessed. During this
evaluation a site visit is to take place to verify the available documents and to gather more
information about the structure that may not be available through existing documentation.
During this evaluation and site visit stage, enough information should be gathered to
perform all the required checks for Tier 1. '

The Tier 1 Screening is meant to be used as a mechanism to quickly evaluate structures
to determine if there is a potential for a problem. Tier 1 is aliowed as the only assessment
for IOPL with moderate seismicity for buildings with two or fewer stories, and for LSPL with
moderate seismicity for buildings with 6 or fewer stories. According to ASCE 31-03, Tier 1
Screening is not intended to be the sole assessment for buildings requiring an I0OPL.
Based on the type of building and the performance level checklists for Tier 1 Screening is
provided by ASCE 31-03 with criteria fo estimate the seismic capabilities of the structures.
Some of the criteria are conservative such as the requirement for redundancies in LFRS
which the older buildings in the facility lack and would require a Tier 2 -be performed for
these components.

Tier 1 also allows Benchmark Buildings fo be considered. Benchmark buildings are
buildings that are of a certain building type and performance level and have been
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designed, detailed'and constructed in accordance with certain Benchmark codes that
ASCE considers to be currently acceptable. It is important that it is verified that these
structures were actually designed, detailed and constructed using the seismic
requirements of these codes, therefore a site visit and evaluation process must still take
place to verify conformance prior to being labeled a Benchmark Building. For buiidings
requiring LSPL with a steel braced frame with a stiff or flexible diaphragm (Type S2 &
S2A), the benchmark codes and years for seismic requirements are BOCA 1993, FEMA-
178 1992, FEMA-310 1998 or IBC 2000. For buildings requiring LSPL with a steel
moment-resisting frame with a stiff or flexible diaphrégm (Type S1 & S1A), the benchmark
c_:ode and years for seismic requirements are IBC 2000 or FEMA-310 1998. The S1 and
S1A building types do not have a BOCA benchmark year assigned to them. For buildings
requiring IOPL, the only applicable benchmark code is FEMA-310 1998. If a building can
be labeled as a Benchmark Building based on these requirements then further
assessment is not required based on ASCE 31-03.-

For LSPL buildings that do not meet the requirements as a Benchmark Building and have
deficiencies based on the Tier 1 Screening, a deficiency only Tier 2 Evaluation will be
performed in general conformance with ASCE 31-03. A deficiency only evaluation will
only include the evaluation of those items that do not meet the requiréments of a Tier 1
screening. If deficiencies still exist, they are either reported in the final report or a more in-
depth Tier 3 analysis is performed. For this evaluation, a Tier 2 evaluation will be the last
step and deficiencies will be noted for future strengthening and retrofit.

For IOPL buildings a complete Tier 2 evaluation will be performed. Tier 2 Evaluation can
be performed either by a Linear Static Procedure (LSP) or by a Linear Dynamic Procedure
(LDP). An LSP is acceptable for all types of structures accept those that (a) are taller than
100 ft. or (b) contain mass, stiffness, or geometric irregularities. At this time, no
irregularities are anticipated in this assessment and thus a LSP will be utilized.
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4.0 PERFORMANCE REQUIREMENTS
The general performance requirement for the site for licensing purposes is that the
buildings do not collapse. This requires that all of the facility maintain an LSPL as defined
in ASCE 31-03. From an operations goal it is desired that some bays, which are essential
to the operation of the owner, be immediately available for reuse.
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50 LOADS

5.1

5.1.1

5.13

Design loads used for the analysis was based on design codes as noted in this section.

GRAVITY LOADS
Gravity loads include structural self-weight, equipment loads, live loads and snow loads.

_ These loads were determined in accordance with ASCE 7-05.

Live Loads

The mezzanine live loads are typically designed for a live load of 200 psf. Mezzanines
currently supporting equipment will consider the actual equipment ioads in lieu of the
200 psf uniform load. ‘

Roof Live Loads

The roof live load where roof top equipment is not located was taken as 30 psf in
accordance with standard facility design requirements. Where roof top equipment is -
located, the weight of the equipment was applied. Reduction of live load was not
consideréd.

Snow Loads . ,

The design ground snow load for the facility is 25 psf. The importance factor for snow on
essential facilities was 1.2. The roof snow loads considered drifts and unbalanced loads in
accordance with Chapter 7 of ASCE 7-05. ' '

Eguipment Loads

Equipment loads was estimated based on the type and size of equipment unless actual
data for the unit was available. Where equipment ioads are located, live loads and snow
loads were disregarded.

Crane loads were considered as moving loads along the length of existing runways.
Normally a vertical impact of 25% is considered in these facilities. A lateral allowance of
10% and a longitudinal allowance of 20% of the total weight were also applied to the
structure. '
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- 52 WIND LOADS

Wind loads were determined in accordance with Chapter 6 of ASCE 7-05. The basic
wind speed for the facility is 90 mph. The importance factor for wind on essential
facilities is 1.15. Tornado loads are not required at this site by building code.

FLOOD LOADS

Flood loads are not required in the analysis since the Main and A-Bays are above the .
500 year flood plain.

SEISMIC LOADS v

The pseudo lateral force used in the linear static analysis will be based on a design
response spectrum in accordance with ASCE 31-03. Since the site is considered an
essential facility with an importance factor of 1.5, the design earthquake is the Maximum
Credible Earthquake (MCE) with a 2,500 year return period.

The site class as determined from shear wave measurements throughout the majority of
the site is Class C.

Sps =0.177¢g

Spt = 0.078

Existing equipment and the weight of the cranes (not including lifting load) will be treated
the same as dead load when determining the excitation forces due to seismic activity.

The pseudo lateral force will calculated using the following equation:
V = CSawW
Where, .
C = Modification Factor to relate expected maximum inelastic
displacements to displacements
Sa = Response spectral acceleration
W = Effective seismic weight of building
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54 LOAD COMBINATIONS _ .
The load combinations used in the analysis models followed those outlined in ASCE 31-
03.

The component gravity loads were calculated using the following equations:

Qg = 1.1(QD+QL+Qs) _ ‘ (Eqgn. 4-6, ASCE 31-03)
' or _ :
Qs =0.9Qp (Egn. 4-7, ASCE 31-03)

-Qp =Dead Load

Q.= Effective live load, equal to the larger of actual measured live load or 25%
of the desigh live load ‘

Qs = Effective snow load, equal to 20% of design flat roof (may be neglected if
pr=30psf)

LFRS components in ASCE 31-03 are classified as either deformation controlled or
forced controlied. A deformation controlled action is an action that has an associated
deformation that is allowed to exceed the yield value. An example of a deformation
controlled component is a brace in a braced frame. A force controlled action is an action
that is. not allowed to exceed the vield value. These would include the beams and
columns in a braced frame.

For LFRS components that are classified as deformation-controlled the following.

equation
Qub = Qs+ Qe o (Eqn. 4-8, ASCE 31-03)
Qce=Quo/m ' (Eqn. 4-11, ASCE 31-03)

Qup = Action due to gravity and earthquake loading
Qce= Expected strength of the component at deformation level
m=  Component demand modifier (determined from ASCE 31-03 Table 4-5)
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. For the LFRS components where the capacity is limited by the force-controlled actions
" the following equation will apply:

Qur= Qe Qe/C (Eqn. 4-10, ASCE 31-03)

Qe = Earthquake Force .

C = Modification factor (per ASCE 31-03, Table 3-4), for steel braced frames
with stiff diaphragms and one story, C=1.4, for steel braced frames with
stiff diaphragms and two stories, C=1.2 (Except for diaphragm forces
calculated by Eqn. 4-4, which already includes a C factor, than use C=1.0
in this equation). o '
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6.0 BUILDING DESCRIPTION

61 MAINBAYS

6.1.1 Bav1
This area is office space constructed in 1955; additions were made in 1969 to the south
of the building. Bays 1 and 2 were constructed at the same time. The bay is
approximately 50’ wide and 320’ long and 20’ in height for Bay 1 and 30’ for Bay 2. ltis
a steel framed structure with vertical cross bracing. The roofing is built-up with ballast
supported on metal roof deck and purlins.
There are limited drawings available, structural drawings are available of additions.

6.1.2 Bay2
This area is office space constructed in 1955; additions were made in 1969 to the south
of the building and in 1994 to the north of the building. Bays 1 and 2 were constructed at
the same time. The bay is approximately 50’ wide and 320’ long and 20’ in height. Itis
a steel framed structure with vertical cross bracing. The roofing is built-up with ballast
supported on metal roof deck and purlins. There is galbestos siding on the west side.
There are limited drawings available.
There are two overhead bridge cranes — 5-ton and 15-ton.

6.1.3 Bay3

Bays 3, 4, and 5 were built together in 1955; additions were made in 1969 to the south of
the building. Each bay is approximately 320’-0" (16 spaces at 20’-0”) long by 50’-0" wide
and 30 in height. Bay 3-is a high bay and is a single-story steel framed structure-
supported by individual column footings and braced vertically with rod cross bracing.
The roofing is built-up with ballast. Siding is on the end walls (north and south
elevations) only. The area is currently used for production. ‘

Structural drawings are available and are dated June 21, 1855. Design information is
provided on the structural drawings. '

There are drawings for a modification dated April 15, 1963 showing an enclosure.,

There are drawings for a modification dated April 5, 1968 showing equipment
foundations. '
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6.1.4

6.1.5

6.1.6

A

The building columns are stepped to support overhead bridge cranes.

There are two overhead bridge cranes — 5-ton and 15-{on. - .

Bay 4
Bays 3, 4, and 5 were built together in 1955; additions were rﬁade in 1960 to the south of
the building. Each bay is approximately 320’-0" (16 spaces at 20°-0") long by 50°-0" wide
and 30’ in height. It is a steel framed structure braced supported by individual column
footings and braced vertically with rod cross bracing. Bay 4 is a high bay with a partial
mezzanine at the south end (between column lines A and F). The original drawings do
not indicate a mezzanine. The roofing is built-up with ballast supported by metal deck
and purfins. Siding is on the end walls (north and south elevations) only. The area is
currently used for production.
Structural drawings are available and are dated June 21, 1955. Design information is
provided on the structural drawings.

" The building columns are stepped to support overhead bridge cranes.
There are two overhead bridge cranes — 5-ton and 15-ton.
Bay 5 ,
Bays 3, 4, and 5 were built together in 1955; additions were made in 1960 to the south of
the building. Each bay is approximately 320'-0" (16 spaces at 20'-0") long by 50’-0" wide
and 30’ in height. Bay 5 is a high bay with a mezzanine the full iength of the bay. The
mezzanine is supported by steel columns at mid-span. The roofing is built-up with
ballast supported by metal deck and purlins. Siding is on the end walls (north and south
elevations) only. The area is currently used for production and the mezzanine is office
space. .
Structural drawings are available and are dated June 21, 1955. Design information is -
_provided on the structural drawings.
There is a small utility elevator.
Bay 6

Bays 6, 7, and 8 were built together in 1966. Each bay is approximately 320°-0” (16
spaces at 20-0") long by 50'-0" wide and 30’ in height. The roofing is built-up with
ballast supported by metal deck and purlins. Siding is on the end walls (north and south
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6.1.7

6.1.9

elevations) only. The area is currently used for production.

Structural drawings are available and are dated March 11, 1966. Design information is
provided on the structural drawings.

Individual crane columns support two 5-ton overhead bridge cranes.

Bay7 4
Bays 6, 7, and 8 were built together in 1966. A mezzanine was added to Bay 7 in 2002.
Each bay is approximately 320'-0" (16 spaces at 20'-0") long by 50'-0" wide and 30’ in
height. The roofing is built-up with ballast supported by metal deck and purlins. Siding
is on the end walls (north and south elevations) only. The area is currently used for
production.

Structural drawings are available and are dated March 11, 1966. Deéign information is
provided on the structural drawings.

Individual crane columns support two 5-ton overhead bridge cranes.

Bay 8

Bays 6, 7, and 8 were built together in 1966. Each bay is approximately 320’-0” (16
spaces at 20'-0") long by 50'-0” wide and 30’ in height. The roofing is- built-up with
ballast supported by metal deck and purlins. Siding is on the end walls (north and south
elevations) only. The area is currently.used for production. |

Structural drawings are available and are dated March 11, 1966. Design information is
provided on the structural drawings.

individual crane columns support two 5-ton overhead bridge cranes.

Bay 9

Bays 9 and 10 were built together in 1963. Each bay is approximately 320'-0" long by
100-0" wide. Siding is on the end walls (north and south elevations) only. Bay 9 is a
high bay with a partial mezzanine. The area is currently used for production and office
and the mezzanine is used for offices.

Structural drawings are available.

Individual crane columns support one overhead bridge crane.
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6.1.10 Bay 10

Bays 9 and 10 were built together in 1863. Each bay is approximately 320’-0" long by
100'-0" wide. Siding is on the end walls (north and south elevations) only. Bay 10 is a
high bay with a partial mezzanine. The area is currently used for production and the
mezzanine is used for storage.

Structural drawings are available.
Individual crane columns support one overhead 25-ton bridge crane.

6.1.11 Bay 11

Bays 11, 12, and 13 were built together in 1967. Each bay is approximately 320°-0” long
(16 spaces at 20’-0" long) by 100’-0" wide. There is galbestos siding. The area is
currently used for production.

Structural drawings are available.
Individual crane columns support one overhead 5-ton bridge crane
6.1.12 Bay 12 |

Bays 11, 12, and 13 were built together in 1967. Each bay is approximately 320’-0” long
(16 spaces at 20--0” long) by 100’-0" wide. The roofing is 20 Gage, #3 type. The floor
deck is 22 Gage, QL-3-22 Type. The area is currently used for production.

Structural drawings are available.
Individual crane columns support one overhead bridge crane

6.1.13 Bay 13

Bays 11, 12, and 13 were built together in 1967. Each bay is approximately 320’-0” iong
(16 spaces at 20--0” long) by 100’-0" wide. The roofing is 20-Gage, #3 type. The floor
deck is 22 Gage, QL-3-22 Type. The area is currently used for production.

Structural drawings are available.
Individual crane columns support one overhead bridge crane
6.1.14 Bay 14

Bay 14 was built in 1967. The bay is approximately 320’-0” iong by 50-0" wide. The
roofing is built-up with ballast supported by metal deck and purlins. Siding is on the end
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6.1.15

6.1.16

6.1.17

6.1.18

walls. In 2010, a steel framed mezzanine was added. The area is currently used for
production.

Structural drawings are available.

Individual crane columns support one overhead bridge crane

Bay 15

Bay 15 was built in 1967. The bay is approximately 320'-0" long by 50’-0" wide. The
roofing is built-up with ballast supported by metal deck and purlins. Siding is on the end
walls. The area is currently used for production.

Structural drawings are available.

Individual crane columns support one overhead bridge crane

Bay 16

The 100'-0” by 50"-0" wide northern portion of Bay 16 was built in 1991. In 2001, a
mezzanine was constructed in this area. A 40’-0” x 50’-0" wide addition to Bay 16 was
built in 1999 to the south of the original Bay 16 structure. Another southern addition was
later constructed in 2005 that is 120°’-0" in length and 50’-0” in width. This latest addition
has a bridge crane that is supported by individual crane columns. The original building
and the two additions have an average building height of approximately 29'-0".

. Structural drawings are available.

Bay 17

Bay 17 was built in 2001 and is approximately 183'-0” x 50'-0” wide. The 60’-0" long
northern portion of Bay 17 is steel construction, and the remainder of the structure is
reinforced concrete. There is also a mezzanine that is at the same level as the northern
Bay 16 mezzanine in the northern 60°-0" portion of Bay 17. The average height of the
northern portion of Bay 17 is approximately 29'-0", and the remaining southern part of
Bay 17 is approximately 18™-0” in height.

Structural drawings are available.

Bay 1T

Bay 1T was built in 1968. The bay is approximately 225’-0” long by 60’-0” wide by 30’ in
height. Siding is on the end walls. The area is currently used for office space.
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6.1.19

6.1.20

6.2
6.2.1

6.2.2

Structural drawings are available.

Bay 2T
Bay 2T was built in 1969. The bay is approximately 225'-0” long by 60’-0" wide by 20’ in
height. Siding is on the end walls. The area is currently used for office space.

Structural drawings are available.

Bay 3T

Bay 3T waé built in 2012. The bay is approximately 253'-0" long by 60°-0" wide by 20’ in
height and is reinforced steel and concrete. Siding is on the end walls. The bay is
currently used for production and the mezzanine is used for storage.

.Structdral’drawings are available. Design criteria is provided on the drawings.

tndividual crane columns support two overhead bridge cranes, one 25-ton and one 10-
ton. An elevator is also in the bay.

A BAYS

Bay 1A

Bays 1A and 2A had additions together in 1979 and are a steel framed structure with
individual column footings and braced vertically with rod cross bracing. Each bay is
approximately 107’ iong by 37’ wide by 30" in height. Both Bays are two floors with a Pit
and Penthouse. The area is currently used for production. " Mill Rail additions were
made in 2006. '

Structural Drawings are available and are dated August 24, 1979. Design information is
provided on the structural drawings. ’

There is a Lyton Monorail and a 5-ton crane.

Bay 2A

Bays 2A and 3A were built together in 1966 and are a steel framed structure with
individual column footings and braced vertically with rod cross brécing. Each bay is
approximately 162' long by 30’ wide by 21’ in height. The main fioor is production and
the mezzanine is office spaces.

- Structural Drawings are available and are dated August 5, 1966. Design information is

provided on the structural drawings.
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6.2.3

6.2.4

6.2.5

Bays 1A and 2A had additions together in 1979 and are a steel framed structure with
individual column footings and braced vertically with rod cross bracing. Each bay is
approximately 107’ long by 37’ wide by 30" in height. Both Bays are two floors with a Pit
and Penthouse. The area is currently used for production. Mill Rail additions weré

‘made in 20086.

Structural Drawings are available and are dated August 24, 1979. Design information is
provided on the structural drawings.

Thereis a Lyfon Monorail and a 5-ton crane.

Bay 3A

Bays 2A and 3A were built together in 1966 and are a steel framed structure with
individual column footings and braced vertically with rod cross bracing. Each bay is
approximately 162’ long by 30’ wide by 21’ in height. The main floor is production and
the mezzanine is office spaces.

Structural Drawings are available and are dated August 5, 1966. Design information is -

g

provided on the structural drawings.

Bay 4A

Bay 4A was built in 1957; several additions have been made. Each bay is approximately
123’ long by 52’ wide by 91’ in height. The roofing is built-up with ballast supported by
metal deck and purlins. A divider wall was added in 1999. The bay .is used for
production.

Structural Drawings are ‘available and are dated 1957; drawings are also available for all
the additions. Design information is provided on the structural drawings.

There is a 50-fon crane.

Bay 5A

Bay 5A was built in 2001. and consists ofS floors. The bay is approximately 48’ long and
40’ wide. In 2008 modifications were made. in 2010 a roof top HVAC unit was added.
This bay is used for storage.

Structural Drawings are available and are dated 2001.

There is an elevator.
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6.2.6 BayBA

Bays 6A and 7A were built together in 1968 and are a steel framed structure with
individual column footings and braced vertically with rod cross bracing. Each bay is
approximately 182 long by 50’ wide by 29’ in height. This area is used for production.
This bay has a mezzanine. ‘

Structural Drawings are available.

Bay 6AA has a mezzanine that was added in 2008, is approximately 60’ long by 26’ wide
and is steel framed.

Structural drawings are available.

Bay 7A

Bays 6A and 7A were built together in 1968 and are a steel framed structure with
individual column lfootings and braced vertically with rod cross bracing. Each bay is
approximately 182’ long by 50’ wide by 29’ in height. This area is used for production.
This bay has a mezzanine.

Structural Drawings are available.

Bay 7AA

Bay 7AA was built in 1972 and is a steel framed structure with individual column footings
and braced vertically with rod cross bracing. The bay is approximately 220’ long by 50’
wide by 29’ in height. The roofing is built-up with ballast supported by metai deck and
purlins. Modifications were made to the mezzanine in 2002. The area is used for
production. )

Structural Drawings are available.

Bay 8A

Bays 8A and 9A were built in 1972. The bay is épproximately 180’ long by 50’ wide by
29" in height. Both bays have a full mezzanine, which is used for office space. The main
level is used for production

* Structural Drawings are available.
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6.2.10 Bay 9A

6.2.11

Bays 8A and 9A were built in 1972. The bay is approximately 180’ long by 50’ wide by
29" in height. Both bays have a full mezzanine, which is used for office space. The main
level is used for production

Structural Drawings are available.

Bay 10A

- Bay 9A was built in 1976 and is a steel framed structure with individual column footings

6.2.12

6.2.13

6.2.14

and braced vertically with rod cross bracing. The bay is approximately 180’ long (16
spaces at 20’ long) by 50’ wide by 29’ in height. The roof deck is a metal roof deck
supported with purlins. The main floor is used for prbduction; thé second is used for
office space.

Structural Drawings are available.

Bay 12A

Bay 12A Roof Top Equipment Platform was built in 1997 and is steel framed. This area
measures approximately 50’ long by 50’ wide. In 1993 an exhaust system was added.

Structural Qrawings are available for Roof Top Equipment Platform and the Exhaust
System.

Bay 13A

Bay 13A and 14A were built together in 1967, with additions in 1988. In 1993 an exhaust
system was added. in 2009 a steel framed roof top equipment platform was added.
These bays are steel framed structures with individual column footings and braced
vertically with rod cross bracing. Each bay is approximately 120" long (6 spaces at 20’
long) by 50’ wide by 30’ in height. The bay is used for production, with a mezzanine that
is used for offices.

Structural Drawings are available.
Scrubbers are located in this area.

Bay 14A

Bay 13A and 14A were built together in 1967, with additions in 1988. In 1993 an exhaust
system was added. Bay 14A had additional modifications to the mezzanine in 2003.
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6.2.15

These bays are steel framed structures with individual column footings and braced
vertically with rod cross bracing. Each bay is approximately 120’ long (6 spaces at 20’
long) by 50' wide by 30’ in height. The bay is used for production, with a mezzanine that
is used for offices.

Structural Drawings are available.
Scrubbers are located in this area.
Bay 15A

Bay 15 is steel framed with a concrete pad. This bay is approximately 70’ long by 50’
wide by 30’ in height. In 1993 an exhaust system was added. In 2007 an addition was
added. This bay is built as the platform for the Anderson 2000. The bay is used for
production. |

Structural Drawings are available.
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7.0 SAFETY FACTORS AND DESIGN MARGINS

The safety factor against yielding in the seismic assessment is 1.0. This is because it is
anticipated that some yielding of some components during an extreme event without
catastrophic collapse is acceptable. Other more complex assessment methods include
plasticity and ductility in the design and analysis of various structural systems. The yield
strength values used are the design yield strength of the materials which is generally the
lower statistical boundary of the actual yield strength of the material.

The component strength of the LFRS will be taken as the expected strength, Qce, for
deformation controlled action and as, Qcn, for force-controlled actions.

The allowed limit for strength for deformation-controlled actions is the standard allowable
stress multiplied by a factor of 1.25 and 1.7. For force controlled action the allowed limit is
the standard allowable stress multiplied by a factor of 1.7.

The goal of the ASCE 31-03 lateral static procedure (LSP) is to provnde lateral
displacement well into the elastic range W|thout causing collapse.
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8.0

8.1

8.2

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The results of the evaluation are as follows. The results are based on documents
retrieved for the structures, review of building codes from 1955 to present, analysis of bays
built prior to 1973, and the analysis of the bays in accordance with ASCE 31-03 using the
3-D model.

Documents were identified and retrieved for all the bays at the NOG-L site, These
documents included structural drawings (design and fabrication), project specifications,
design codes and standards, calculations, and geotechnical reports. Drawings were
retrieved for all bays. The other documents varied from bay to bay. For the more recent
bays, the structural drawings included the design criteria (building codes; wind, snow, and
seismic loads; and material properties on the structural drawings.

All structures were designed in accordance with the building code in effect at the time of
the design. Prior to 1973, the structures were design in accordance with the SBC. From
1973 to 1996, the structures were designed to meet BOCA and from 2003 to present the
structures were designed in accordance with the IBC. The BOCA and IBC building codes
have seismic and wind requirements. The SBC did not have seismic requirements — only
wind. However, an analysis of a bay built prior to 1973 indicates the structure did meet a
seismic res-istance of approximately 0.03g which is similar to the BOCA 1973. The

_buildings will not collapse and employees shouid be able to evacuate.

The analysis of the bays in accordance with ASCE 31-03 indicates some of the bracing
is overloaded due to the current higher seismic loads. Current seismic loads were used
due to the high value of the material.

RECOMMENDATIONS
It is recommended that the bracing in Bays 5, 7, 7A, and 14A be reinforced to meet the
current seismic requirements due to the high value of the material in these bays.
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reilings, both exterior and interior, shall be designed
‘horizental thrust of fifty (50) pounds per linear foot
e tap of the rziling.

PPORTS FOR WALKWAYS

lkways are to be installed above ceilings, supports shall
‘varry & load of two hundred (200) pounds occupying
and one-half (2%) square feet, so placed as to produce
resses in the affected members.

SECTION 1205 — WIND LOADS
MINIMUM DESIGN LOADS

ildings or other structures shall be capable of withstanding the
mtal loads shown in the following table and, applied in each
Hiowing for wind from any direction. The first height zone
b measured above the average level of the ground adjacent to
ilding and the subsequent height zones shall be added pro-
1y upward to the overall height of the building.

. DESIGRK WIND PRESSURE FOR VARIOUS HEIGHT ZONES
§ OF BUILDINGS OR OTHER STRUCTURES

Height Zone ) Lb./Sq. Ft.
Ft. Horizontal Loads

For Southern Fer Southern
Inland Regions Coastal Region®

Less than 30 . 10 25
31 to 50 20 35
Bl to 99 24 46
100 to 199 28 50
200 to 299 30 50
300 to 399 32 50
Over 400 40 50

’Copsta) regions is ‘hat area lying within 125 miles of the coast and
subj'ec.t to hurricanes, tropical disturbances and oceasional winds
attaining exceptionally high wind velocities.

(See Appendix “D” for Hurricane Requirements.)

1205.2—EXTERIOR WALLS
g xm‘lﬁfivery exterior wall shall be capable of withstanding the loads

ied in the above table, acting ejther inward or outward.

12053 — ROOYS WIND LOADS

1 s (3) The roofs of all buildings or other structures shall be de-
& 1gned to withstand loads acting outward normal to the surface equal

12-5
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STRUCTURAL AND FOUNDATION LOADS AND STRESSES

of primary members shall be those prescribed in section 714.1, distributed
in accordance with section 714.2.

The wind pressures on vertical surfaces to be considered in the design
of secondary members, wall panels, sheathing and girts and their con-
nections shall be those prescribed in section 714.1 distributed in ac-
cordance with section 714.2 and as modified by section 714.3.

714.1 Primary Framing Members: Except in geographical localities
subject to hurricanes, cyclones, tornadoes or similar unusual wind
pressures shall be as required in the following section:

714.11 Height Not More than Fifty Feet: On buildings or parts
thereof that are fifty (50) feet or less in height the wind pressure on
exposed vertical surfaces shall be assumed to be fifteen (15) pounds per
square foot.

714.12 Height Not More Than 100 Feet: On all buildings or parts
thereof between fifty (50) and one hundred (100) feet in height, a pres-
sure of twenty (20) pounds per square foot shal] be assumed on those
exposed vertical surfaces in excess of fifty (50) feet in height.
714.13 Height Over 100 Feet: On all buildings or parts thereof over
one hundred (100) feet in height the wind pressure shall be assumed to
increase twenty-fve thousandths (0.025) pounds per square foot for

- each foot of height in excess of one hundred (100) feet above the one

hundred (100) foot level.

7142 Distribution of Wind Force: The wind pressure shall be dis-
tributed between opposite walls, two-thirds (%) as a normal pressure on
the windward side and one-third (%) as a normal outward suction on the
leeward side.

714.3 Secondary Wall Framing and Wall Panels: In buildings pro-
vided with one-third (%) or more wall openings, internal wind forces of
ten (10) pounds per square foot shall be assumed to sceur simultaneously
with the above external forces both ir: pressure and suction.

714.31 External Pressures: External Pressures or suctions to be con-
sidered in the design of secondary wall framing and wall panels and
sheathing and their connections shall be one and one-half (1!2) times those
determined in accordance with section 714.2.

714.32 Internal Pressures: In buildings having one-third (%) or more
of any wall surface open, or subject to being opened or broken, an inter-
nal pressure of ten (10) pounds per square foot or internal suction of five
(5) pounds per square foot, whichever is critical, shall be considered in the
design of secondary wall framing and wall panels and sheathing and
their connections, in addition to the external pressures or external suction
required by section 714.31. For lesser amounts of wall openings the
internal pressure or suction assumed shall be one-half (%) of the fore-
going values.

7144 .Design Wind Load for Glass: Firmly supported lights of glass
of four (4) square feet or more in area installed in a vertical position, or

157
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Section 718.0 Overturning and Sliding

The overturning moment due to the wind load on all structures shall
not exceed seventy-five (75) per cent of the moment of stability re-
sulting from the dead load of the building, unless the building or
structure is anchored to resist the excess overturning moment and the
excess horizontal shear over sliding friction.

Section 718.0 Earthguake Load

In regions where local experience or the records of the U. S. Coast and
Geodetic Survey show loss of life or damage of buildings resulting from
earthquakes, buildings and structures hereafter erected shall be designed
to withstand lateral forces as provided in appendix K-11 of the Basic
Code, except as exempted in section 719.1.

*"t 719.1 Exemptions: In zone “0” of table 14C in appendix K-11 and .
o/ .+ where local experience or the records of the U. §. Coast and Geodetic

J " Survey do not show loss of life or damage to property, regardless of zone,

3~ or when the building complies with any one or more of the following

Y conditions, no earthquake loading shall be required in calculating the
“ structural frame of the building or structure,
a) is a one- or two-family dwelling;
b) is a minor accessory building;
¢) is not over three (3) stories or thirty-five (35) feet in height;
d) is of skeleton frame construction with wind and sway bracing as
required by approved engineering practice for the type of frame used,
and the least dimension of the building is not less than thirty-five (35)
percent of the height.

Section 720.0 Combined Loading

The structural frame of all buildings shall be investigated for the
combined effect of lateral and vertical loading and the individual
members of the frame shall be proportioned as follows:

720.1 With Earthquake: For combined stresses due to earthquake
load together with dead, live and snow loads, the allowable working
stress for the structural material may be increased thirty-three and
one-third (33%) per cent;

720.2 With Wind: For combined ‘$tresses due to wind load together
with dead, live and snow loads, the allowable working stress for the
structural material may be increased .thirty-three and one-third (33%)
percent); T

720.3 Minimum Section: The section determined for the combined
loadings herein specified shall be compared with that required for
dead, live and snow loads only, and the section of greatest strength
shall determine that to be'used in the structure. .
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K-9 Formed Steel Construction Stresses

The allowable working stresses for light gage formed steel structural
members shall be based on the following grades of flat rolled carbon stecl
with yield points of 25,000, 30,000 and 33,000 pounds per square inch as
specified in the standard specification for the design of light gage stee
structural members listed in appendix B, subject to a reduction of ten (10)
per cent on all stress values for ordinary materials.

K-10 Lumber Stresses

When the grade of lumber is not identified as provided in section 722
for controlled materials, the maximum allowable working stresses for the
species of lumber used shall be determined in accordance with the prin-
ciples for stress grade lumber as set forth in the National Design Specifica-
tion for Stress-Grade Lumber and Its Fastenings.

K-11 Earthguake Load Design

When required to withstand lateral forees under section 719.0 build-
ings and structures shall be designed in accordance with the following
sections according to the zone in which they are Jocated on the seismic
probability map in table 14C.

K-11-A Application of Provisions: These lateral force requirements
are intended to make buildings earthquake-resistive. The provisions apply
to the buildings as a unit and also to all parts thereof, including the struc-
tural frame or walls, floor and roof systems, and other structural features.
In specific cases, they may be interpreted or added to as to detail by
rulings of the building official in order that the intent shall be fulfilled.

K-11-A-1 Additions: Where applicable, every addition to an existing
building or structure shall be designed and constructed to resist and with-
stand the forces provided for herein, and in any case where an existing
building or structure is increased in height ell portions thereof affected by
such increased height shall be reconstructed to resist and withstand the
forces provided for herein.

K-11-A-2  Alterations: Where applicable, no existing building or struc-
ture shall be altered or reconstructed in such a manner that the resistance
to the forces provided for herein will be less than that before such altera-
tion of reconstruction was made; provided, however, that this provision
shall not apply to non-bearing partitions, and shall not apply to" other
minor alterations which are made in compliance with all requirements of
the Basic Code.

K-11-B Plans and Design Data: Where earthquake loads are appli-
cable, a brief staternent of the following items shall be included with
each set of plans filed:




yr

s S

e

{

2

~
N

APPEHDIX K

r

a) ‘a summation of ‘the dead and live load of the building, fioor by
floor, which was used in figuring the shear for which the building
is designed.: _

a brief description of the bracing system used, the manner in which
the designer expects such system to act and a clear statement of
any assumptions used, Assumption as to location of all points of
counterflexure in members must be stated.

¢) sample calculation of a typical bent or equivalent. For combined
stresses due to the lateral forces and other loads, the allowable unit
stresses and the allowable load in connections may be increased as
provided in section 720.0.

K-11-C Latera]l Force Requirements: Where earthquake leoads are
. applicable, every building or structure and every portion thereof, except
" as exempted in section 719.1 shall be designed and constructed to resist
{: stresses produced by lateral forces as provided herein. Stresses shall be
™ ealeulated as the effect of a foree applied horizontally at each floor or

=

\ roof level above the foundation. The force shall be assumed to come from

any horjzontal direction.

K-11.C-1 Bracing Systems: All bracing systems both horizontal and

vertical shall transmit all forces to the resisting members and shall be of

sufficient extent and detail to resist the horizontal forces provided for

herein and shall be located symmetrically about the center of mass of the
. building or the building shall be designed for the resulting rotational

forces about the vertical axis,

K-11-C-2 Junchures Between Wings: Junctures between distinct parts -

of buildings, such as wings which extend more than twenty (20} feet from
the main portion of the building, shall be designed at the juncture with
other parts of the building for rotational forces, or the juncture may be
made by means of sliding fragile joints having a minimum width of not
less than eight (8} inches. The details of such joints shall be made satis-
factory to the building official.

K-11-D Horizontal Force Formula: The horizontal force shall be cal-
culated according to the following formula:

3 -F:CW

NN Where

A

< ' F = the horizontal force in pounds.
;«‘ W = the total dead load, tributary to the point under consideration,
. except for warehouses and tanks, in which case W shall equal

T the total live load tributary to the point under consideration.

~

Machinery or other fixed concentrated Joads shall be considered
as part of the dead load.

C = a numerical constant as shown in table 14B and section X-11-D-1
to K11-D-3 inclusive.
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TABLE 14-B.—HORIZOKTAL FORCE FACTORS

e TR TR ¢

-
SO T Jens y

Part or Portion ) r:]ggn:f‘? D"%C:rlg: of
Floors, roafs, columns and bracing in any story of & building 0,154 Ay
or the structure as a whole*” N+4% hgll'ri::t‘:llly
Bearing walls, nonbearing walls, pattitions, free standing . 05 ..
masonry Walls over 6 ft. in height rn(";; ifm%r\lr: ?ul:’f?cael t:{
’ pounds per wall
sq. .
Cantilever parapet i ini Normal to
i parapet and other cantilever walls, except retatning 25" surif:ltl! of
. . hny
Exterior and interior ornamentations and appendages 25 direction
horizontally
When connected to or part of a building: towers, tanks, towers Any
and tanks plus contents, chimneys, smokestacks and pent- .05 direction
houses - horizontatly.
Elevated water tanks and other tower-supported structures 03 i A”’.
not supported by a building S L holr;:g:gl‘ly

* For 20nes, see iable 14C. for Tequirements in 2ones sge section K-11-D-1 to K-11-B-3 inctusive,

** Where spacified wind load would produce higher stresses, this load shall be used in liey of the factor
shown. {See section 720.0.)

**+N Is number of Stories gbove the story under consideration, provided that for floors or horizontat
bracing, N shall be only the number of stories contribyting loads.

D
5
3% K-11-D-1 Requirements for Zone 1: Where earthquake loads are appli-
cable to buildings or structures in Zone 1 on map in table 14C, the value

= of “C” shall be as shown in table 14B. \

K-11‘D-2 Reguirements for Zome 2: Where earthquake loads are

applicable to buildings or structures in Zone 2 on map in table 14C, the

value of “C” shown in table 14B shall be doubled.

K-11-D-3 Requirements for Zone 3: Where earthquake loads are

applicable to buildings or structures in Zone 3, on map in table 14C, the

value of “C” shown in table 14B shall be multiplied by four (4).

K-11.D4 Location of Zones: For the purpose of determining the

value of “C” in table 14B, the map in table 14C shall govern.

K-11-E Foundation Ties: Where earthquake loads are applicable in -

the design of buildings, other than lightly loaded structures of type 2 and 7
4 construction, where the foundations rest on piles or on soil having a safe L
2 ¥ bearing value of less than two thousand (2000) pounds per square foot,
N " the foundations shall be completely interconnected in two directions ap-

2 proximately at right angles to each other. Each such interconnecting

member shall be capable of transmitting by both tension and com-
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Figure 812.1

STRUCTURAL LGADS AND STRESSES

BASIC WIND SPEED IN MILES PER HOUR
Annual Extreme Fastest Mile Speed 30 Feet Above Ground,
50 Year Mean Recurrence Interval?®

Note a
Note b.

This figure appties 1o all lypes o! storms e xcept tornadoes

11oot

304 8 mm

shmph-=0447 m/s
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STRUCTURAL LOADS AND STRESSES

SECTION 912.0 WIND LOAD -

912.1 Design: All exposed structures or parts of structures shall bedesigned to -

resist the pressures due to wind inany direction. as provided in Sections912.0
to 915.0 inclusive. The basic minimum wind speeds are shownin Figure 912. (
for the geographic location of the structure. The minimum wind pressures
corresponding to specific wind speeds and heights are shownin Table 912.1.
In all cases, the wind loadsshall beconsidered asacting normal to the surfaces
to which they apply. These pravisions do not apply to structures of unusual
shape. exposure, or structural characteristics which would make them sus-
ceptible to unusual stresses. In such cases, special engineering investigations
are required.

Table 812.1
EFFEC TIVE VELDGITY PRESSURES®
FOR DRADINARY BUILDINGS AND STRUCTURES

Height Basic wind speed (mph)
()

50 60 70 80 90
Less than 30 10 10 10 10 13
3040 10 1 N 14 17
40-75 10 10 12 15 19
754125 10 |© 1t |, 16+ 19 24
125175 .| 10 12 [~ 17 |-22 | .28
175-225 10 14| - 18 24 1 3
225-275 10 15 20 26 33
275-325 " 16 21 28 35
325-375 i 16 22 29 37
375425 | 12 17 23 3-89,
425475 IR R V4 18 24 232 | 40+
475-525 437 18 25 33 42 -
525-575 13 19 26 34 43
575-625 14 20 27 35 44
625675 14 20 28 36 46
675-725 14 21 28 3 47 -
725-775 18 21 | 29 38 46
775825 - 18 2 30 i 39.] 49

Hote a. Pressures. in pounds per square foot, are based on geographic locations such as suburban areas,
towns, cily outskirts. wooded areas and rofling terrain
Mote b. 1toot = 304 8 mm; 1 mph = 0.447 m/s; 1psl = 4882 kg/m’.

912.2 Special wind conditions: Special wind conditions shall be provided lor
in accordance with Sections 912.2.1 and 912.2.2.

912.2.1 Increased loads: For structures located inflat, opencountry, openflal
coastal belts, grdssland, unusually exposed positions or in geographical
regions where local records indicate higher wind loads than established in
Section 912.1 the higher wind load shall be used.

912.2.2 Decreased loads: Forstructures located incenters of large cities, very
rough, hilly terrain and in geographical regions where substantiating data

191
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915.3 Shielding effect: The shielding effect of one element by ancthershallnot
be considered when the distance between them exceeds {our times the pro-
jected smallest dimension of the windward element. ’

915.4 Effect of shape: Net pressure cocfficients for chimneys, tanks and
similar structures are prescribed in Table 915.4. These coefficients apply to
the projected area of the structure on a vertical plane normal 1o the wind
direction. For slender structures such as flagpoles. a8 minimum net pressure
coefficient of 1.2 shall be used if dyg < 2.5.

SECTION 9160 EARTHQUAKE LDAD

9316.1 General: In regions where local experience or the records of the U.S.
Geological Survey (USGS) show loss of life or dama ge of buildings resulting
from earthquakes. buildings and structures hereaflter erected shall be
designed 1o withstand lateral forces as provided in Section 916.3. except as
exempted in Section 916.2.

916.2 Exemptions: Earthquake loading shall not be required in calculating
the structural frame of a building or structure when the building complies
with one or more of the following conditions.

1. 1s Jocated in Zone 0 of Figure 916,

2. Is located where local experience or the records of the U.S. Geological
Survey (USGS)donat show loss of fife or damage to property. regard-
less of zone.

3. Is a building of Use Group R-3.

4. 1s a minor accessory building.

916.3 Earthquake lozd design: The load design criteria provided in this
section shall be used to calculate and effectively provide for the loads and
stresses acting upon a structure.

916.3.1 General: When required to withstand lateral forces under Section
916.1, buildings and structures shall be designed in accordance with the
“following provisions of this section according to the zone in which they are
located on the scismic probability map in Figure 916.

916.3.1.1 Application of provisions: These lateral force requirements are
intended to make buildings earthquake resistive. The provisions apply to the
buildings asa unit and also to all parts thereof, including the structural frame
or walls, floor and roof systems, and other structural features. In specific
cases, they may be interpreted or added to as to deail by approval of the
building official in order that the intent shall be fulifijied.

916.3.1.2 Additions: Where applicable, every addition to an existing building
or structure shall be designed and constructed 10 resist and withstand the
forces provided for herein. and in any case where an existing building or
structure is increased in height all portions thereof affected by such increased
height shall be reconstructed to resist and withstand the forces provided for
herein.

L
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STRUCTURAL LOADS AND STRESSES

616.3.1.3 Alterations: Where applicable, an existing building or structure
shall not be altered or reconstructed in such a manner that the resistance to
the forces provided for herein will be less than that before such alteration or
reconstruction was made; provided, however, that this provision shall not
apply to nonbearing partitions, and shall not apply to other minor alterations
which are made in accordance with Section 103.3.

616.3.2 Plgns and design data: Where earthquake loads areapplicable, a brief
statement of the iterns indicated in Sections 916.3.2.1 through 916.3.2.3 shall
be included with each set of plans filed.

916.3.2.1 Dead and live loads: A summation of the dead and live loads of the
building, fioor by floor, which was used in figuring the shear for which the
building is designed. :

916.3.2.2 Bracing: A brief description of the bracing system used, the manner
in which the designer expects such system'to act and a clear statement of any
assumption used. Assumptions as to location of all points of counter flexure
in members must be stated.

916.3.2.3 Sample calculation: Sample calculation of a typical bent orequival-
ent. For combined stresses due to the lateral forces and other loads, the
allowable unit stresses and the allowable Joad in connections may be
increased as provided in Section 917.0.

- 916.3.3 Lateral force requirements: Where earthquake Joads are applicable,
every building or structure and every portion thereof, except as exempted in
Section 916.2, shall be designed and constructed to resist stresses produced by
lateral forces as provided in this section. Stresses shall be calculated as the
effect of a force applied horizontally at each floor or roof level above the
foundation. The force shall be assumed to act from any horizontal direction.
In those zones where wind, snow, or other loads impose a greater load than
those provided herein, such other loads shall be provided {or.

©16.3.4 Definitions: The definitions listed below apply only to the provisions

of this section,

Speace frame: A three dimensional structural system composed of intercon-
nected members, other than shear or bearing walls, laterally supported so
as to function as a complete self contained unit with or without the aid of
horizontal diaphragms or floor bracing systems.

Space frame, vertical load carrying: A space {rame designed to carry all
vertical loads.

Space frame, moment resisting: A vertical load carrying space frame in which
the members and joints are capable of resisting design lateral forces by
bending moments and column shears.

Space frame, ductile moment resisting: A space frame which complies with
the requirements for a ductile moment resisting space frame as set forth in
Section 216.3.11.

197
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Box system: A structural system without a complete vertical load carrying
space frame. In this system, the required lateral forces are resisted by shear
walls as hereinafter defined, . :
Shesr wall: A wall designed to resist Jateral forces parallel 1o the wall. Braced :
frames subjected primarily to axial stresses shall be considered as shear
walls for the purpose of this definition. ;
Laters! force resisting system: That part of the structural systemn to which the i

lateral forces prescribed in Section 916.3.5.1 are assigned.

916.3.4.1 Symbols ang notations: The following symbolsand notationsapply i
only to the provisions of this section.

c =Numerical cocfficient for base shear as defined in Section ;
916.3.5.2. ’
Cu =Numerical coefficient as defined in Section 916.3.5.2 and set
forth in Table 916.3.5.2.
D =Thedimension of the building infeet ina direction paralle} ta the
applied forces {see also Section 916.3.10).
D, =The plan dimension in feet of the vertical lateral farce resisting

system in the direction of the applied force,
F. Fn. Fi=lateral force applied to level i, n, or x respectively.

Fr =Lateral forces on the part of the structure, and in the direction,
under consideration. i
F =That portion of I considered concentrated at the top of the

structure, at the level n. The remaining portion of the total base
shear (V) shall be distnbuted over the height of the structure
including leve]l n according to the equation for F, in Section

916.3.5.1.
h; hah. . =The heightinfeet above the base 1o level i, n, or x respectively.
J =Numerical coefficie nt for base overturning momeniasdefined in
Section 916.3.9. ’
Ja =Numerical coefficient for overturning moment al level x.
K = Numerical coefficient as set forth in Table 916.3.5.1.
Leveli  =level of the structure referred to by the subscript i
Leveln  =That level which is uppermost in the main portion of the
structure.
Leve/x  =That level which is under design consideration.
M =That overtuming moment at the base of the building or structure.
M. =The overturning moment at level x.
N =The total number of stories above exterior grade to level n.
T =Fundamental period of vibration of the building or structure in
seconds in the direction under consideration.
¥ =The total lateral {orce or shear at the base.

<
VeFo&F

where i = / designates {irst level above the base.
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-4 =The dead load n
w=Xw
=1
Exceptioh: W shall be equal to the total dead load plus 25 percent
of the floor live load in Use Group S.

W.W:  =Thatportion of Wwhichislocated at oris assigned to level ior x
respectively.
W =The weight of a portion of a structure.
Z =Numerical coefficient dependent upon the zone as determined

by the maps in Figure 916. For locations in Zone 1, Z shall be
equal to 0.25. For locations in Zone 2, Z shall be equal to 0.50.
For locations in Zone 3, Z shall be equal to 1.0
916.3.5 Minimum earthquske forces for structures: Minimum earthquake
forces shall be determined in accordance with Sections 916.3.5.1 through
916.3.5.3.
916.3.5.1 Total interal force and distribution of Iatera! force: Every structure
shall be designed and constructed to withstand minimum total lateral seismic
forces assumed to act nonconcurrently in the direction of each of the main
axes of the structure in accordance with the following formula: ’

V=ZKCW
The value of K'shall be not less than thatin Table 916.3.5.1. The value of C
shall be determined in accordance with the {ollowing formula:

C =005+ 4/
Exception: C shall be 0.10 for all one and two story buildings.
T is the fundamental period of vibration of the structure in seconds in the
direction under consideration. Properly substantiated technical data for

establishing the period 7 for the contemplated structure may be submitted. In
the absence of such data, the value T for buildings shall be determined by the

following formula:
T=0.05ha.+ D

Exceptior: In all buildings in which the lateral force resisting system
consists of a moment resisting space frame which resists 100 percent of the
required lateral forces, and which frame is not enclosed by or adjoined by
more rigid elements which would tend to prevent the frame from resisting
fateral forces:
T=010N
The total lateral force ¥ shall be distributed in the height of the structure in
the following manner: -
Fi=.004 Vv (hn - DJ)2
Fineed notexcesd 0.15 Vand may be considered as 0 for values (h. = DJ) of 3

or less, and

Fe= (V-F) wih, =+ % wihi
1=
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Exception: One and two story buildings shall have uniform distribution.
At each level designated as x, the force F:shall be applied over the area of
the building in accordance with the mass distribution on that level.

Table §18.3.5.1
HORIZOKTAL FORCE FACTGOR X FOR BUILDIRES

OR DTHER STRUCTURES®
Type or arrangement of resisting elements Value of Kb
All building framing systems except as hereinafter classified 1.00
Buildings with 2 box system as defined in Section §16.3.4 1.33

Buildings with a dual bracing system consisting of a ductile moment resisting

~ space Irame and shear walls designed in accordance with the following criteria. * 0.80

1. The frames and shear walls shall resist the fotal lateral force in
accordance with their relative rigidities considering the interaction of
the shear walls and frames.

2. The shear walls acting independently of the ductile moment resisting

: space frame shall resist the total required lateral force.

3. The ductile moment resisting space trame shall have the capacity to

resist not less than 25 percent of the required lateral force.

Buildings with a ductile moment resisting space frame designed to

resist the total required lateral force. 0.67
Elevated tanks plus full contents, on four or more crossbraced legs

and not supported by a building®-¢- 2 3.00
Structures other than buildings and other than those

set forth in Table 916.3.5.2 2.00

Note & Where wind load would produce higher stresses, these loads shafl be used in lieu of the loads

resulting from earthguake forces.
Nelo b. See maps in Figure 916 for seismic probability zones and definitions ot 2 as specified in Section

916.3.4.1.
Kol ¢, The minimum value of KC shall be 0.12 and the maximum value of KC need not exceed 0.25.

linlo 0. For overturning, the factor J as specified in Section $16.3.9 shall be 1.00.

Yots e. The torsional requirements of Section 916.3.8 shalf apply.
616.3.5.2 Laterel forces on parts or portions of buiidings and other structures:
Parts or portions of buildings or structures and their anchorage shali be
designed for lateral forces in accordance with the following formula:

Fp= ZCpWp :

The values of Cpare in Table 916.3.5.2. The distribution of these forces shall
be according to the gravity loads pertaining thereto.
616.3.5.3 Pile foundations and ceisson footings: Individual pile and caisson
footings of every building or structure shall be interconnected by ties, each of
which can carry by tension and compression a horizontal force equal to 10
percent of the larger pile cap loading, unless it can be demonstrated that
equivalent restraint can be provided by other means,

¢16.3.6 Distribution of horizontel shear: Total shear in any horizontal plane .

shall be distributed to the various elements of the Jateral force resisting system
in proportion to their rigidities, considering the rigidity of the horizontal
bracing system or diaphragm. Rigid elements that are assumed not to be part

2
e

]
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of the lateral force resisting system may be incorporated into buildings
provided that their effect on the action of the system is considered and
provided for in the design.

936.3,7 Drift: Lateral deflections or drift of a story relative to its adjacent
stories shall be considered.

916.3.& Horizonta! torsional moments: Provisions shall be made for the
increase in shear resulting from the horizontal torsion due to an eccentricity
between the center of mass and the center of rigidity. Negative torsional
shears shall be neglected. Where the vertical resisting elements depend on
diaphragm action for shear distribution at any Jevel, the shear resisting
elements shall be capable of resisting a torsional moment assumed to be
equivalent to the story shear acting with an eccentricity of not less than 5
percent of the maximum building dimension at that level,

916.3.9 Overturning: Every building or structure shall be dt,:signed‘to resist the
overturning effects caused by wind forces and the related requirements, or the
earthquake forces specified in this section, whichever governs,

Exception: The axial loadsfrom earthquake force on verticalelementsand
footings in every building or structure may be modified in accordance with
the following provisions.

Table 816.3.5.2
HORIZOKTAL FORCE FACTOR Cp FOR PARTS
OR PORTIONS CF BUILBIXGS OR OTHER STRUCTURES

Direction
Part or portion ot building of force |Valug of Cp
Exterior bearing and nonbearing walls, interior bearing walls and | Normal | 0.20
partitions, inferior nonbearing walls and partitions over to flat
10 feet in height, masonry fences over 6 feet in height. surface
Cantifever parapet and other cantilever walls, except retaining Normal 1.00
walls. : o flat
’ surface
Exterior and interior ornamentations and appendages Any 1.00
direction
When connected to or part of a building: towers, tanks, towers and| Any 0.20¢
tanks plus contents, chimneys, smokestacks, and penthauses direction
When resting on the ground. tank plus effective Any 0.10
mass ol its contents direction
Fioors and roofs acting as diaphragms® Any 0.10
direction
Connections for exterior paneis or for efements complying with Any 2.00
Section 916.3.12.5 direction

Kols £. When An of any building is equal lo or greater than five to one, increase value by 50 percent.

14 : .

Kote b. Floors and roof s acting as diaphragms snali be designed for a minimum value ol Gp of 10 percent
applied to loads tributary from that story unless a greater value of Cp 15 required by the basic seismic
tormula ¥ = ZXCW. :

Hots ¢. 1 fool = 304 8 mm.

20
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l. Overturning moment { M) at the base of the building or structure shall
be determined in accorance with the following formula:

M= JHFh, = 2 Fihy)
where J = 0.6 + 3\/7_7' e
The value of J need not be more than 1.00.

2. Forstructures other than buildings, the value of J shall not be less than
0.45,and the overturning moment (M) at anyleveidesignated as x shall
be determined in accordance with the {ollowing formula:

My = Je (Fitha- b+ 20 F (he - ho)]
=)
where Jy = J + (1 -J) (B, + h, 2

916.3.9.1 Overturning moment distribution: At any level. the incremental
changes of the design overturning moment in the story under consideration
shall be distributed to the various resisting elements in the same proportionas
the distribution of the shears in the resisting system. Where other vertical
membersare provided whichare capable of partially resisting the overturning
moments, a redistribution may be made 1o these members if framing members
of sufficient strength and stiffness to transmit the required loads are provided.

Where a vertical resisting element is discontinuous, the overturning
momentcarried by the lowest story of that element shall be carried down asa
load to the foundation.

$16.3.10 Setbacks: Buildings having setbacks wherein the plan dimension of
the tower in cach direction is at least 75 percent of the corresponding plan
dimension of the lower part may be considered asa uniform building without
setbacks for the purpose of determining seismic forces.

For other conditions of setbacks, the tower shall be designed as a separate
building using the larger of the scismic coefficients at the base of the tower
determined by considering the tower as either 4 separate building for its own
height or as part of the overall structure, The resuliing total shear from the
tower shall be applied at the top. of the lower part of the building which shall
be otherwise considered separately for its own height.

916.3.11 Structural systems: Buildings more than 160 feet (48768 mm) in
height shall have ductile moment resisting space frames which (including
connections) are capable of resisting not Jess than 25 percent of the required
seismic force for the structure as a whole. All buildings designed with 2
horizontal force factor K of 0.67 or 0.80 shall be ductile moment resisting
space frames,

Exceptions
I. Buildings more than 160 {ect (48768 mm) in height in Zonc | may have
shear walls or braced frames in lieu of a ductile moment resisting space
frame. provided a K value of 1.00 or 1.33 is utilized in the design.
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2. Otherstructural systems may be approved by the building official when
evidence is submitted showing that adequate energy absorption and
ductility are provided to withstand the anticipated earthquakes based
on a seismologica!l evaluation for the Jocation.

Moment resisting space frames and ductile moment resisting space frames
may be enclosed or adjoined by more rigid elements which would tend to
prevent the space frame from resisting lateral forces where it can be shown
that the action or failure of the more rigid elements will not impair the vertical
and lateral load resisting ability of the space frame.

The necessary ductility for a ductile moment resisting space frame shali be
provided by a frame which will incorporate approved criteria for achieving
ductility in the elastic and inelastic range. Shear walls in buildings where K =
0.80 shall be constructed to achieve ductile systems in accordance with
approved criteria.

916.3.12 Design reguirements: The design requirements of Sections 916.3.12.1

" through 916.3.12.5 shall apply to the earthquake design required by this

section,

916.3.12.1 Building separations: All portions of structures shall be designed
and constructed to act asan integral unit in resisting horizontal forces unless
separated structurally by a distance sufficient 1o avoid contact under deflec-
tion from seismic action or wind forces.

916.3.12.2 Minor alterations; Minor structural alterations may bc made in
existing buildings and other structures; but the resistance to lateral forces
shall be not less than that before such alterations were made, unless the
building as altered meets the requirements of this section.

916.3.12.3 Structural elements: All elements within the structure which are
considered to resist seismic forces or movement. or are connected so as to
participate with the structural system, shall be designed in accordance with
approved structural practice.

916.3.12.4 Combined vertical and horizontal forces: In computing the effect
of seismic force in combination with vertical loads. gravity load stresses
induced in members by dead load plus design live load, except roof live load
and snow load. shall be considered.

916.3.12.5 Exterior elements: Nonbearing nonshear wall panels, or other
elements which are atiached to or enclose the exterior. shall accommodate
movements of the structure resulting from lateral forces or temperature
changes. These panels or other elements shall be supported by approved
means or by mechanical fasteners in accordance with the provisions of
Sections 916.3.12.5.1 through 916.3.12.5.3.

916.3.12.5.1 Movement between stories: Connections and panel joints shall
allow forarelative movement between stories of not less than two times story
drift caused by wind or seismic forces, or V4 inch (6 mm). whichever is greater.

203
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Table 1112,3.3a

EFFECTIVE VELOCITY PRESSURES Pp (lb/itzg EOR . :
BUILDINGS AND STRUCTURES (EXPOSURE B) i

: Height above . Basic wind speed (mph)

grade (ft) 70 80 90 100 110

30 37 46
Per ASCE 7 listed in Appendix A,
Nots 2. 1 pound per square foot = 47.88 P: 1 mile per hour = 0.447 m/s; 1 foot = 304.6 mm.

s

Table 1112.3.3b
EFFECTIVE VELOCITY PRESSURES P, Ibng FOR
BUILDINGS AND STRUCTURES (EXPGSURE C)*

Height above L Basic wind speed (mph)

grade (ft) : | 70 80 90 -~ 100 110
. 020 15 20- 25 31 37
20-40 . 16 21 27 33 40
40-60 19 25 k) 38 47
60-100 20 26 - 33. 41 50
100-150 23 30 37 46 56
150-200 - ] 31 39 - 48 59
200-300 25 33 42 51 62
300-400 28 36 46 56 68

> 400 * Per ASGE 7 listed iri Appendix A.

Note a. 1 pound per square foot = 47.88 P; 1 mile per hour = 0.447 m/s; 1 foot = 304.8 mm.

1112.3.4 Special wind conditions: Special wind conditions shall be provided
for in accordance with Sections 1112.34.1 and 1112.3.4.2,

1112.3.4.1 Increased loads: For structures located on flat, unobstructed
coastal areas directly exposed to wind flowing over large bodies of water,
within 1,500 feet (457 m) of the shoreline, the increased wind loads of Ex-
posure D shall be used in accordance with ASCE 7 listed in Appendix A.

1112.3.4.2 Decreased loads: For structures located in centers of large cities
with at least 50 percent of the buildings having a height in excess of 70 feet
(21336 mm) and where these conditions prevail in the upwind direction for
a distance of at least one-half mile or ten times the Aefght of the structure,

27
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1112.2 Symbols, notations and definitions: The following symbols, notations and
definitions shall apply to the provisions of this section.

A g et

Py =p:+ pi = design pressure to be used in determination of wind loads for the
main windforce-resisting system
p- = windward design pressure evaluated at height above grade (2), in pounds
_ per square foot

prn = leeward or sidewall pressure evaluated at height z = A, in pounds per
square foot -

z = heightabove grade, in feet

h = the mean roof height of a building, the height of other structures or the
eave height for buildings with roof slope of less than 10 degrees
(0.17 rad), in feet

P. = effective velocity pressure, including gust effect as tabulated in Table
1112.3.3a(1) for Exposure B and Table 1112.3.3b for Exposure C .

/= importance factor of the building or other structure as indicated in
Tables 1112.2a(1) and [112.2b - i '

Cp = extemal pressure coefficient to be used in determination of wind louds
for buildings or for other structures (see Figure 1112.2a and Tables
1112.2c"through 1112.2h)

Components and ciadding: Structural elements that are either directly loaded by
the wind or receive wind loads originating at relatively close locations and that
transfer those loads to the main windforce-resisting system.

Main windforce-resisting system: An assemblage of major structural elements
designed to provide support for secondary members and cladding. The system
primarily receives wind loading from relatively remote locations.

Table 1112.2a(1)
IMPORTANCE FACTOR, /{WIND LOADS)

Importance factor, / b

Category? 100 miles (161 km) from hurricane i Athurricane
’ oceanline, and in other areas i oceanline®

! 1.00 ! 1.05

I 1.07 | 1.1

H 1.07 | 1.1

[\ 0.95 1.00

Note a. For building and structure classification categories, see Table 1112.2b.
Note b. For regions between the hurricane oceanline and 100 miles (181 km) inland, the importance

tactor {/) shall be determined by linear interpotation. )
Note £. Hurricane oceanlings are the Atlantic and Gulf of Mexico coastal areas.

263
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- Table 1112.2b
CLASSIFICATION DF BUILDINGS AND OTHER STRUCTURES FOR WIND LOADS

Nature of occupancy Category
All buildings and structures except those listed below |

Buildings and structures of Use Group Ain
which more than 300 people congregate in one area il

Buildings and structures designated as essential facilities
including, but not limited to:
. -2 yses having surgery or emergency treatment areas
Fire or rescue and police stations
Primary communication facilities and disaster operation n
centers
Power stations and other utilities required in an
gmergency .
Structures having critical national defense capabllities
Designated shelters for hurricanes

Buildings and structures that represent a low hazard to human
lite in the event of failure, such as agricultural buildings,

| production greenhouses, certain temporary facilities and minor v
storage facilities .

[op 34, ‘..h .(4)!0-‘-

Table 1112.2¢
EXTERNAL PAESSURE COEFFICIENTS FOR ARCHED ROOFS, £p*

c°
Condition Rise-to-span Windward Center Leeward
ratio, r quarter half quarter

Roof on 0<r<0.2 -0.9 0.7-r -0.5

elevated 0.2 <r<0.3" 157-03 0.7-r -05

structure - 03<r06 2.75r-0.7 -0.7-r -0.5
Roof

springing

from )

ground i

level | 0<rs06 1.4r -0.7-r -0.5

Nole a. Values listed are {or the determination of average loads on the main windforce-resisting sys-

tem.

Note b. Plus and minus signs signify pressures acting toward and away from the surfaces, respective-

.Nme ¢. When the rise-to-span is 0.2 7 < 0.3, alternate coefficients given by 67 - 2.1 shall also be used

tor the windward quarter,
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1609.6 Minimum design wind load: The design wind load shall
he determined in accordance with Sections 1609.7 through
1609. 10 or the minimum design wind load in this section, which-
ever is greater. The wind load utilized in the design of the main
windforce-resisiing system for buildings and other structures
shall not be less than 10 psf (479 Pa) muliiplied by the area of
the building or structure projected on a vertical plane that is
normal to the wind direction.

In the calculation of design wind loads for components and
cladding for buildings. the pressure difference between opposite
faces shall be taken into consideration. The combined design
pressure shall be not less than 10 psf (479 Pa) acting in either
direction normal to the surface.

The wind Ioad used in the design of components and cladding
for other structures shall be not fess than [0 psf (479 Pa) multi-
plied by the projected area of the component or cladding.

1609.7 Building main windforce-resisting system: The build-
ing's main windforce-resisting system shall be designed for
external and internal pressure effects caused by the bhasic wind
speed from any direction, as determined in this section. The
design pressure shall be applied simulaneously on windward
and leeward walls, and on roof surfaces as shown in Figure
1609.7. Positive pressure shall be considered to act toward the
surface and negative pressure shall be considered to act away
from the surface. The external and internal pressurcs shall be
combined to determine the most critical Inad. The calculated
pressures are in pounds per square fool.

Windward wall design pressure, P:
P = /Jv ! [K: Gh (.‘p - Kh (GC[}{' )]
Leeward wall, side walls and roof design pressure, P:

P = Pl' [[Kh (;h C/) - Kn (GC,): )]

where:

P = Basic velocity pressure in Table 1609.7(3).

I = Wind load importance lactor in Table 1609.5.

K. = Velocity pressure exposure coefficient. at the height of

' interest (z) in Table 1609.7(4).

G, = Gust response factor in Table [609.7(5), evaluated at
height (h). The gust response factor for buildings which
have a height to least horizontal dimension ratio greater
than 5 or a fundamental frequency less thun one cycle
per second (period greater than | second) shall be
calculated by an approved rational analysis that incor-
porates the dynamic properties of the main windforce-
resisting system,

C = Extemal pressure coclficient in Table 1609.7t1). Table
1609.7(2) and Table 1609.7(7).

K. = Velocity pressure exposure coelficient, evaluated at the
mean roof height (/1) in Table 1609.7(4).

G(, = Product of internal pressure coefficient and gust re-
sponse tuctor in Table 1609.7(6).

h = Mean roof height: the distance from grade 10 the aver-

age height of the roof or to the cave height for buildings
or vther structores having a roof slope equal to or less
than 10 degrees (017 rad).
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Table 1609.7(1)
WALL PRESSURE COEFFICIENTS (L, )

Surface L/B C. For use with
Windwrard wall All values 0.8 X,
Otot -0.5
Legward wall 2 -0.3 K,
24 -0.2 )
Side walls - All values 0.7 K,

: Tabte 1508.7(2)
ROOF PRESSURE COEFFICIENTS® b-¢.¢ (C,), FOR USEWITH K,

. Windward
Wind
Direction| Angle. 8, Leeward
/L {degrees)’
N 0 {10151 20 [ 30 | 40 | 50 | »60
203 {07 8.2§ 02| 03|04 105|008 {0'7"
-0.9° or a,
ormall 05 1-07(-09 |-075 02|03 | 050016 vaites
g 10 107} -08 |-075{-02]03 |05 |potg] oM
205 07|08 |-09 09035 0.2 | ol ande
h/Bor vl
Paraliel | < 2.5 0.7 0.7
to ridge | W8 or 1L 3
T525 -0.8 0.8

Note a. Refer to Tabls 1609.7(7) for archad roofs.

Nofe b. Plus and minus signs signify pressures acling toward and away Irom
the surfaces, respectivaly.

Note ¢. Lingar interpolation is pernuited for valuas of @, A/ and h/8 ralios ather
than shown, : .

Note d. Notation:

7 = Height ahove ground, in feet.

n = Mean roof height, in feel. or Ihe eave height s permitted for g < 10
degrees.

8 = Horizontal dimension of building, in feet, measured normal to wind
direction.

L = Horizontal dimension of building, n feel, measured paratiel to vind
direction,

8 = Rool slope from horizontal, w degrees (See Figure 1603.7).

Note e. Both values of C, shall be wiilized in assessin load eflects
Note L. 1 degree = 0.01745 rad

Table 1609.7(3)
BASIC VELOEITY PRESSURE (P, )

Essasicd\gvmd ; !
peed” (V) . :
e | 0| 75| &0 90 | toe | 110 120 f 130
hour}
BﬂSi.C ’ :
Velocity | 195 | 14.4 | 164 | 185 | 207 zs.sJ‘m.c 3.9

o
o

43.3

Pressurg®.
v 1D ALY

i

Note a. Basic wind speed to be determined in accordance vwath Section 1609.3.
Note h. The Basic Velocity Pressure (P is permitied to be determined wn
accordance with he following ormuta- P, = 0.00256 V2.
where: I = Basic wind spzed {milas per hour) determined 1n accurdance
with Section 1808.3.
Note ¢. t mite par hour = 1.6 kmshr: 1 pound per square fogl = 47 8 Pa
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Mean roof height (4): The distance from grade (o the average
height of the roof or to the cave height for buildings or other
structures having a roof slope equal 1o or less than 10 degrees
(0.17 rad).

Wind tributary area (4): That portion of the surface area
receiving wind loads supponed by the element considered.
For a rectangular tributary asea, the width of the area need not
be less than one-third the length of the area.

1609,3 Basic wind speed: The basic wind speed, in miles per
hour, for the design of a structure shall be based on location of
the structure determined by Figure 1609.3 or Table 1609.3. Basic
wind speed for the special wind regions indicated on Figure
1609.3 or in Note a of Table 1609.3 shall be in accordance with
local jurisdiction requirements. Basic wind speeds determined
by the local jurisdiction shall be based on fastest-mile wind
speeds at 33 feet (10058 mm) above the ground, Exposure C,
with an annual probability of 0.02. Measurements taken at loca-
tions not meeting these criteria shall be adjusted accordingly.
Reductions in the basic wind speed due 1o direct shielding
afforded by adjacent buildings, structures or terrain features shal
not be permitted.

Tahie 1609.3
BASIC WIND SPEED (V) *
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Exposure D: Flat, unobstructed arcas exposed to wind flov

ing aver large bodies of water which are greater than | i

(1.6 km) in width in the upwind direction. This exposure shz-
apply only to thoase buildings and other structures exposed
wind coming from over the water. Exposure D extends inlan
from the shoreline a distance of 1,500 feet (437 myorten time
the height of the building or structure, whichever is greater.

1609.4.1 Expoesure category for design of components an
cladding: Components and cladding for buildings with
mean roof height of 60 feet (18288 mun) or less shall b
designed on the basis of Exposure C. Componenis and clad
ding for buildings with a mean roof height in excess of 60 fce
(18288 mm) and for other structures shall be designed on th
basis of the exposure categories in Section 1609.4, except tha
Exposure B shall be assumed for buildings and other struc
tures sited in terrain representative of Exposure A.

1609.5 Importance factor: Buildings and other structures shal
be assigned a wind load importance factor ({) in accordance witl
Table 1609.5.

Table 1609.5
IMPORTANCE FACTOR (/)

representative of Exposure B prevails in the upwind direction
for a distance of at least 1.500 feet (457 m) or ten times the
height of the building or structure, whichever is greater,

Exposure C: Open terrain with scatiered obstructions having
heights generally less than 30 feet (9144 mm). This category
inctudes flat. open couniry and grasstands.

Wind 'Foad lmpgrtanc& )
actor {1) "
Location GV y ] Prr— ‘Snow load
{miles per hour) Nature of occupancy ’ 00k miles™ At imponance
— rom hurncane . o
Hawail 80 aceanling, ang in | FUrcan factor (1)
Puerto Rico 95 other areas | Oceanhne
Nole a. Basic wind spaed near mountainous terrain, gorges and ocean promon- Al buildings and structures 100 110 10
tories shall be in accordance with local jurisdiction requirements excepl those listed helow . : -
Note b. 1 mile per hour = 1.6 kmihr Occupancies in Use Group A in
. . . which more than 300 people 1.15 1.23 1.1
1609.4 Exposure category: The appropriate wind exposurc congregate in one area
shall be determined for cach side of the building or structure Buildings and structures having
consistent with the site terrain as required by this section, Wing ~ essential facilities, inctuding
loads for the design of the main windforce-resisiing system shall buidings containirig any on ot
oaas lor sign -resisng sysiem sh more of the indicated
be based on the site exposure category, as follows: occupancies
] ) ) 1. Fire, rescue and police siations
Exposure A: Large city centers with at least 50 percent of the 2. Use Group I-2 having surgery
buildings having a height in excess of 70 fect (21336 mm). ?;cmgrsgenw reatment
Use of this exposure category shall be limited 1o those arcas 3. Emergency preparedness 115 123 1.2
for which terrain representative of Exposure A prevails inthe centers
. : . o F j Y 4. Designated shelters for
upwind direction for a distance of at least one-half mile or ten husTicanes.
times the height of the building or structure, whichever is 5. Power generating stations ang
greater. Possible channeling effects or increased velocity other ulilities required as
X [ R . emergency backup facifities
pressures due to the building or structure being Jocated in the 6. Primaty communication
wake of adjacent buildings shall be taken into account in the facilities. .
determination of the design wind pressures. : Buildings and structures that
represent a fow hazard to human
Exposure B: Urban and suburban areas, wooded areas or e 1n the event of fadure, such as -
olher terrain with numerous closely spaced obsiructions hav- agricullural buildings. production 90 100 08
. . - . . . reenhouses, certain temporary
ing the size of single-family dwellings or larger. This exposure ?a:ihlies and mmor storage
calegory shall be limited to those areas for which terrain facifities i

Nole 2. For regions between the hurricane cceanhne and 100 miles inland. the
importance facter {/) shali be delermmed Dy linear mierpolation

Note b. Hurricane 0cganlines are the Attantic angd Gulf of Mexico coastal areas

Nole c. 1 mile= 1 6km

" 169




11:38

Figure 1610.1.3(2)
CONTOUR MAP OF EFFECTIVE PEAK ACCELERATION COEFFICIENT (Az)
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Flgure 1610.1.3(1)
CONTOUR MAP OF EFFECTIVE PEAK VELOCITY-RELATED ACCELERATION COEFFICIENT (Av)
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Exceptions

1. Detached one- and mwo-family dwellings that are lo-

caled in seismic map areas having an cffective peak
velocity-related acceleration (A ) value less than (1135,
in accordance with Section 1610.1.3, are exempt from
the requirements of this section.

. Agricultural storage buildings which are intended only
for incidental human occupancy are exempt from the
requirements of this section.

3. Buildings or structures located where the seismic coef-
ficient representing the effective peak velocity-related
acceleration (A)) is less than 0.05. are only required 10
comply with Section 1610.3.6.1.

4. The seismic force-resisting system of wood frame
buildings that conform to the provisions of Seclion
2305.8 and are constructed in accordance with Section
2305.0 and Section 1610.3.6.1 are not required to be
analyzed as specified in Sections 1610.3 through

;-“}Lgﬁﬂ,, B~ Cee WWSEL

1610.1.1 Additions to existing buildings: An addition that

is structurally independent from an existing building shall be

designed and constructed in accordance with the seismic
reguirements for new buildings. An addition that is not struc-
turally independent from an éxisting building shall be de-
signed and constructed such that the entire building conforms

o the seismic requirements for new buildings unless the

following three provisions are complicd with:

1. The addition complics with the seismic requirements
for new buildings:

2. The addition shalf not increase the seismic forces in any
structural element of the existing building by more than
5 percent unless the increased forces on the element are
still in compliance with these provisions: and

3. The addition shall not decrease the seismic resistance
of any structural element of the existing building below
that required for new buildings.

rJ

161(.1.2 Change of occupancy: Where a change of occu-
pancy results in an existing building being reclassified 1o a

higher Seismic Hazard Exposure Group, the building shall |

conform to the seismic requirements for new buildings.

Exception: Upgrading the building for the seismic re-
guiremerts ot this section is not required for buildings
located in seismic map areas having an cffective peak
velocity-related acceleration (A.) value of less than .15
where the change of occupaney results in a building being
reclassified from Seismic Hazard Exposure Group | 1o
Seismic Hazard Exposure Group 1.

1610.1.3 Seismic ground acceleration maps: The effective
peak velocity-refated acceleration (A ) and the effective peak
acceleration (A) shall be determined from Figures
1610.1.3¢1y and 1610.1.3(2), respeciively. Interpolation shall
be permitted in the determination of the effective peak veloc-
ity-related acceleration (A ) and the effective peak accelera-
tion (4 ). For the application of the formulas in Sections
16104 and 1610.5 which incorporate the effective peak ac-
celerition coefficient (A ). the valug of A shall be determined
from Figure 1610, 1.3(27 or shall be (.05, whichever is greater.
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1610.1.4 Site-specific response speetra: Where sile-specilic
response spectra are required for buildings assigned to Seis-
mic Performance Categories D and E. in accordance with
Table 1610.3.5.3, the site-specific response spectra shall be
developed based on ground motions which have a 90-percent

" probability of nol being exceeded in 50 years.

1610.1.5 Seismic Hazard Exposure Groups: All buildings
shall be assigned 10 one of the Seismic Hazard Expuosure
Groups in accordance with Table 1610.1.5. i

1610.1.5.1 Multiple occupancies: Where a building is
occupied for 1wo or more occupancics not included in the
same Seismic Hazard Exposure Group. the building shall
be assigned the classification of the highest Seismic Huz-

ard Exposure Group occupancy.

Table 1610.1.5
SEISMIC HAZARD EXPOSURE GROUP

Seismic Hazard Exposure ’

Group type and description Nature of occupancy
Group | All occupancies except those listed

below
Group i} 1. UseGroup Ainwhichmorethan
Seismic Hazard Exposure 300 people congregate in one
Grouk?hl! buildings are those area.
which have a substantial public
hazard dug o occupancy or use, 2 Ilg,g% g{g;%ﬁﬁéﬁhzgg occupant
including buildings containing
any one or more ol the indicated | 3. Use Group B used for college or
occupancies. adult education with an
occupant load greater than 500.

4. Use Group §-2 with an occupant
load greater than 50, not having
surgery or emergency treat-
ment {acilities.

5. Use Group I-3.

6. Power-generating stations and
other public ulility facilities not
included in Seismic Hazard

- Exposure Group Hl.

7. ‘Any other occupancy with an
occupant load greater than
5,000.

grqup i ! 0k 1. Fire. rescue and police stations.

eismic Hazard Exposure . ;

Group 11 butlings e those | & oot MRS S SLIAE
having essential facilities which s n
are required for post-garth- | 3. Emergency preparedness
quake recovery, including build- centers.

ings containing any one or more | 4 Post-earthquake recovery
of the indicated occupancies. vehicle garages. ’

5. Power-generating stations and

[ other utilities required as
i emergency backup facifities.

8. Primary communication
facilities.

7. Highly toxic materials as

!

defined by Section 307.0 where
the quantity of the material
exceeds the exempt amounts of
Section 307 .8.
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FIGURE 1609
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1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s)
at 33 ft (10 m) above ground for Exposure C category.

2. Linear interpolation between wind contours is permitted.

3. islands and coastal areas outside the last contour shall use the {ast wind speed

contour of the coastal area.

4. Mountainous terrain, gorges, ocean promontorles, and speclal wind regions

shall be examined for unusual wind conditions.

FIGURE 1609—continued

BASIC WIND SPEED (3-SECOND GUST)
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TABLE 1604.5

Appendix A32

CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

TABLE 1604.5

CATEGORY*

NATURE OF OCCUPANCY

SEISMIC
FACTOR /¢

SNOW
FACTOR I

WIND
FACTOR [y

Buildings and other structures except those listed in Categories 11 and [V

1L.o4

149

1.00

Buildings and other structures that cepresent a subsiantial hazard 1o human

life in the event of failure inciuding. but not limited t0:

+ Buildings and other structures where more than 300 people congregate in
one area

» Buildings and other structures with elementary school, secondury school or
day-care facilities with capacity greater than 250

~ Buildings and other structures with a crpacity greater than 500 for colleges
or adult education facilitics

* Health care facilities with & capacity of 30 or more resident patients but not
having surgery or emergency treatment facilities

+ Jails and detention facilities

* Any other occupancy with an occupam load greater than 3,000

* Power-generating stations, water trealment for potable water, waste walter
treatmaent facilities and other public utility facilities not included in
Category Il

* Buildings and other structures not included in Category (I containing suffi-
cient quantities of {oxic or explosive substances fo be dangerous to the pub-
lic if released

m

Buildings and other structures designated as essential facilities including. but

not timited to:

* Hospitals and other health care facilities having surgery or emergency treat-
ment facilities

« Fire, rescue and police stations and emergency vehicle garages

+ Designated carthquake, hurricane or other emergency shelters

* Designated emergency preparcdness, communication. and operation
centers and other facilities required for emergency response

+ Power-gencrating stations and other public utility facilities required as
emergency back-up facilities for Category I structures

« Structures containing highly loxic materials as defined by Section 307
where the gquantity of the material exceeds the maximum allowable
quantity of Table 307.7(2)

+ Aviation control towers, air traffic control centers and emergency aircraft
hangars

» Buildings and other structures having critical national defense functions

+ Water treatment facilities required to maintain water pressure for firc
suppression

1.50

Buildings and other structures that represent a low hazard to human life in
the cvent of failure including, but not limned to:

v Agriculrural facilities

» Certain temporary facilities

» Minor storage facilities

1 4o

0.%

0.370

a.-"Catagory” is equivalent to “Seismic Use CGroup™ for the purposes of Section 1616.2.

b. In hurricane-prone regions with ¥ 100 miles per hour, /. shall be 0.77

structures and portions thereof shall resist the most criti-
cal effects from the following combinations of factored

loads:

14D

1.2D + 1.6L ~0.5(L, or Sor Ry
1.2D - 1.8(L, or Sor R) + (f,L or 0.4
120~ 16w+ fiL + 0.5(L, or Sor R)

where:
(Fermula 16-1)
(Formula 16-2)
(Formula 16-3)
(Formula 16-4)

2000 INTERNATIONAL BUILDING CODE®

12D+ LOE+ fiL + £3S
0.9D + (1.0F or 1.6

(Fermula 16-5)
(Formula 16-6)

£ = L0 for floors in places of public assembly. for live
foads in excess of 100 pounds per square foot
(4.79 kN/m?). and for parking garage live load.
/; = 0.5 for other live loads.
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FIGURE 1615(2)—continued
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR
THE CONTERMINOUS UNITED STATES OF 1.0 SEC SPECTRAL RESPONSE
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FIGURE 1615(2)
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MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR
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TABLE 1604.5

Appendix A35

CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

TABLE 1604.5

—
CATEGORY:

NATURE OF OCCUPANCY

SEISMIC
FACTOR /g

B SNOW

FACTOR g

WIND
FACTOR b,

Buildings and other structures except those listed in Categories [ 11 and [V

100

10

1.00

Buildings and other structures that represent a substantial hazard to human

life in the event of failure including, but not limited to:

* Buildings and other structures where more than 300 people congregate i
one arca

+ Buildings and other structures with clementary school. secordary school or
day-carc facilitics with capacity greater than 250

» Buildings and other structures with a capacity greaier than 300 for colleges
or adult education facilities )

* Health care facilities with 2 capacity of 50 or more resident patients but not
having surgery or emergency treatment facilities

+ Jails and detention facilities

* Any other occupancy with an occupant load greater than 5,000

* Power-generating stations, water treatment for potable water, waste water
treatment facilitics and other public utility facilities not included in
Category 11

* Buildings and other structures not included in Category 111 containing suffi-
cicat quantities of toxic or explosive subsiances to ke dangerous 1o the pub-

lic if released

128

—

113

I

Buildings and other structures designated as essential facilities including. but
not limited to:

» Hospitals and other health care facilities having surgery or emergency treai.

ment facilities

* Fire, rescue and police stations and emergency vehicle garages

* Designated earthquake, hurricane or other emergency shelters

» Designated emergency preparedness, comumunication, and operation
centers and other facilities required for emergency response

+ Power-generating stations and other public utility facilities required as
cmergency back-up facilities for Category [l structures

« Structures containing highly toxic materials as defined by Section 307
where thic quantity of the material exceeds the maximum allowable
quantity of Table 307.7(2) .

= Aviation control towers, air raffic control cenlers and emergency mrcrait
hangars . .

» Buildings and other structures having cnitical national defense functions

- Water treatment facilities required to maintain water pressure for fire
suppression

(.56

Buildings and other structures that represent a low hazard to human life in
the event of failure including. but not limited to:

+ Agricultral facilities

= Centain temporary faciliies

» Minor storage facilitics

100

087t

a “Category™ 15 equivalent to “Seismic Use Group™ for the purposes of Section 1616.2.

b In humcane-prone regions with & >100 miles pet hour. /), shall be 0.77.

structures and portjons thereof shall resist the most eritj-
cal effects from the following combinations of factored

loads:

4D

1.2D ~ 1.6L = Q.53{L. or Sor R)
12D = 1.6(L. or Sor R) ¢ (f,L or 0.8W)
1.2 -~ 1.6W - f,L ~ 0.5(L, or Sor R)

wherc:
{(Formulza 16-1)
(Formula 16-2)
(Formula 16-3)
(Formula 16<9)

2000 INTERNATIONAL BUILDING cope®

12D+ 1.0F = fi)l. = /oS
0.9D + (1.0E or 1.64)

(Formula 16-5)
(Formula 16-6)

f; = 1.0 for floors in places of public assembly, for live
loads in excess of 100 pounds per square foot
{4.79 kN/m?), and for parking garage live load.
/; = 0.5 for other live loads.
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Notes:
1. Values are nominal design 3-second gust wind speeds in miles per hour (m/s}

at 33 £t (10 m) above ground for Exposure C category.

2. Linear interpolation between wind contours is permitied.

3. Islands and coastal areas outside the last contour shall use the last wind speed
contour of the coastal area.

4. Mountainous terraln, gorges, ocean promontories, and speclal wind regions
shall be examined for unusuat wind conditlons.

FIGURE 1509—continued
BASIC WIND SPEED (3-SECOND GUST)
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STRUCTURAL DESIGN

TABLE 1604.5

CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

SEISMIC SNOW
CATEGORY? NATURE OF OCCUPANCY FACTOR Iz FACTOR /s
Buildings and other siruciures that represent a low hazard 1o human life in the .
event of failure including. but not fimited 1o:
I o Agricutwral facilities 1.0 0.8
= Cenasin iemporary facibues
< Minor storage facilities
i Buildings and other structures except those listed in Categories 1. 11 and IV 1.00 1.0
Buildings and other structures that represent a substantial hazard to buman life in the
cvent of failure including. but not limited to:
o Buildings and other structures where more than 30§ people congregate in one area
© Buildings and other structures with elementary school. secondary schoof or
day care facilities with an occupant load greater thah 250
« Buildings and other structures with an occupamt load greater than 500 for colieges
or adult education facilities
m o Health care facilities with an accupan load of 50 of more resident paticnts but not 1.28 11
having surpery or emergency treatment {acilities :
» 1231y and detention facilities
¢ Any other occupancy with an occupant load greater than 5.0(0
¢ Power-generating stations, water tresiment {or potable water, waste water
wreatment facilives and other public nility facilities not included in Category 1V
« Buildings and other structvres not included 1n Category IV containing sufficient
quantities of taxic or explosive substances (o be dangerous to the public if released
Buildings and other structures designated as essenual {acilities including. but aot
limited 10:
« Hospitals and other health care facilitics having surgery or emergency treatment
facilities ‘
e Fire, rescue and police stations and emergency vehicle gurapes
o Iesignated carthquake. burricane or other emergency shelters
« Designated emergency preparedness, communication, and operation ceptens and
v other facilities required for emergency response 1.50 12
« Power-generating stations and other public utitity facilities required as emergency
backup facilities for Category 'V structures
e Structures containing highly toxic materials as defined by Section 307 where the
quantity of the material exceeds the maximum allowabie quantities of Table 307.7(2)
¢ Avialion contral wwers, air trsffic control centers and emergency aircrafl hangars
« Buildings and other structures having critical national defense funcrions
« Water treatment facilittes required to masntain water pressure for fire suppression

cquivalent o Seismic Use Group I
b. In hurricanc-prone regions with V > 100 miles pet how, /| shall be (0 77

a Forthe purpose of Section 1616.2, Categories | and Il are considered Seismic Use Group 1, Catcgory |l is considered Scismic Use Group fasd
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TABLE 1604.5

CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

CATEGORY?

NATURE OF OCCUPANCY

SEISMIC
FACTOR I¢

SNOwW
FACTOR Ig

Buildings and uther structures that represent a low hazard to human life in the
event of failure including. but not limiled 1a:

» Agricultural facilitiex
s Certain (emporary facilities

e Minor storage facilitics

1.06

.8

Buildings and other siructures except those fisted in Categories 1, 1 and 1V

1.00

1.0

i

Buildings and other structures that represent a substantial hazard to human life in the
cvent of failure including. but not limited 1o:

* Buildings and other structures where more than 300 people congregate in one arca

 Buildings and other structures with elementary school, secondary school or
day care facilities with an occupant Joad greater than 250

« Buildings and other structures with an occupant load greater than 500 for colleges
or aduh education facilities

» Health care facilities with an occupant foad of 50 or more resident patients but not
having surgery or emergency treaiment facitities”

« Juils and detention fucilities
¢ Any other accupancy with un accupant toad greater than 5,000

* Power-generating stations, water treaiment for potable water, waste wider
treatment facilities and other public wtifity facilities not inciuded in Category 1V

« Buildings and piher siructures not included in Category 1V containing sufiicient
quantities of Loxic or explosive substances 1o be dangerous to the public if released

WIND
FACTOR},, !

087t

Y

Buildings and other structures designated as essential facilities including. bt not
limited 102

e Hospitals and ather health care facilities having surgery or emergency treatmen
faciliies . '

» Flire, rescue and police stations and emergency vehicle garages
= Designated earthquake. hurricane or other emergency sheliers

o Dasignuted emergency preparedness, communication, and operation centers and
ather facilities required for cmergency response

« Power-generating stations and other public utitity facifities required us emergency
backup fucilitics for Category 1V structures

» Structures containing highly 10xic materials as defined by Sectivn 307 where the
quaniity of the material exceeds the maximum aliowable quantities of Table 307.7(2)

s Aviation control tawers. air waffic control centers and emergency aircraft hangars

* Buildings and other structures having critical national defense functions

l- Water treatment facilities required to maintain warer pressure for fire suppression

1.50

-

5 eguivalent o §

rismic Use Group 1L

& b In hurricane-prone fegians with V > 100 miles per houe, /1, shadl be 0.77,

n

i
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SECTION 1609 WIND LOADS

FIGURE 1609 BASIC WIND SPEED (3-SECOND GUST)
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FIGURE 1613.5(1)-continued MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR
THE CONTERMINOUS UNITED STATES OF 0.2 SEC SPECTRAL RESPONSE ACCELERATION

(5% OF CRITICAL DAMPING), SITE CLASS B
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FIGURE 1613.5(2)-continued MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR
THE CONTERMINOUS UNITED STATES OF 1.0 SEC SPECTRAL RESPONSE ACCELERATION
(5% OF CRITICAL DAMPING), SITE CLASS B
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SECTION 1613 EARTHQUAKE LOADS

1613.1 Scope. Every structure, and portion thereof, including nonstructural components that are

~ permanently attached to structures and their supports and attachments, shall be designed and
constructed to resist the effects of earthquake motions in accordance with ASCE 7, excluding
Chapter 14 and Appendix 11A. The seismic design category for a structure is permitted to be -
determined in accordance with Section 1613 or ASCE 7.

Exceptions:

I. Detached one- and two-family dwellings. assigned to Seismic Design Category A, B or
C, or located where the mapped short-period spectral response acceleration, Ss, is less
than 0.4 g.

2. The seismic-force-resisting system of wood-{frame buildings that conform to the
provisions of Section 2308 are not required to be analyzed as specified in this section.
3. Agricultural storage structures intended only for incidental human occupancy.

4. Structures that require special consideration of their response characteristics and
environment that are not addressed by this code or ASCE 7 and for which other
regulations provide seismic criteria, such as vehicular bridges, electrical transmission
towers, hydraulic structures, burted utility lines and their appurtenances and nuclear
reactors.

Top Previous Section Next Section To view the next subsection please select the Next Section
option.

\
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Chapter 16 - Structural Design Page 1 of 2

1604.5 Occupancy category. Each building and structure shall be assiened an occupancey caregory in
accordance with Table 1604.5.

TABLE 1604.5 OCCUPANCY CATEGORY OF BUILDINGS AND OTHER STRUCTURES

OCCUPANCY
CATEGORY NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human life in the event of failure. including but
not limited to:

| « Agricultural facilities.
« Certain temporary facilities.

- Minor storage facilities.
1l Buildings and other structures except those listed in Qceupancy Categories L. 1 and 1V

Buildings and other structures that represent a substantial hazard to human life in the event of failure.
including but not limited 1o

» Buildings and other structures whase primary occupancy is public assembly with an occupant load greater
than 300. ‘ o

- Buildings and other structures containing elementary school. secondary school or day care facilities with an
occupant load greater than 250.

» Buildings and other structures containing adult education facilities. such as colleges and universities. with an
occupant load greater than 500, -
i

* Group I-2 occupancies with an occupant load of 50 or more resident patients but not having surgery or
emergency treatment facilities.

« Group |-3 occupancies.
» Any other occupancy with an occupant load greater than 3.000%.

« Power-generating stations. watcr treaiment facilities for potabie water. waste water (reatment facilities and
other public utility facilities not included in Occupancy Category 1'V.

« Buildings and other structures not included in Occupancy Category: 1V containing sufficient quantities of’
toxic or explosive substances to be dangerous to the public if released.

Buildings and other structures designated as essential facilities, including but not limited 1o:

» Giroup I-2 occupancies having surgery or emergency treatment facilities.

* Fire. rescue. ambulance and police stations and emergency vehicle garages.

» Designated earthquake. hurricane or other emergency shelters.

» Designated emergency preparedness. cammunications and operations centers and other [ucilities required
for emergency response.

v '
« Power-generating stations and other public utility facilitics required as emergency backup facilities for

Occupaney Category 1V structures.

* Structures containing highly toxic materials as defined by Section 307 where the quantity of the material
exceeds the maximum allowable quantities of Table 307.1(2).

» Aviation control towers, atr trafiic control centers and emergency afreraft hangars.

= Buildings and other structures having critical national defense functions.

hup;!,’publiccmdcs.cilaliun.com./i'cocl/ihc/2()()()/icod__ihc_v_l()()()_I 6 _sec004_par010.htm 3/6/2012
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Chapler 16 - Structural Design” Page 1 of
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o | 2012 (FFirst Printing) |

s Chapter 16 - Suuctural Desigen

SECTION 1601 GENERAIL

SECTION 1602 DETINITIONS AND NOTATIONS
SECTION 1603 CONSTRUCTION DOCUMLENTS
SECTION 1604 GENERAIL DESIGN REQUIREMENTS
SECTION 1605 1L OAD COMBINATIONS
SECTION 1606 DEAD LOADS

SECTION 1607 LIVE LOADS

SECTION 1608 SNOW 1.OADS

SECTION 1609 WIND LOADS

SECTION 1610 SOIL EATERAL LOADS
SECTION 1611 RAIN LOADS

SECTION 1612 FLOOD LOADS

SECTION 1613 EARTHOUAKE LOADS
SECTION 1614 ATMOSPHERIC ICE LOADS
SECTION 16153 STRUCTURAL INTEGRITY

1609.1 Applications.

1609.2 Definitions.

160)9.3 Basic wind speed.

1609.4 I:xposure calegory,

1609.5 Rool systems.

1609.6 Alternate all-heights method.

Top Previous Section Next Section  To view the next subsection please select the Next Section option.
1609.3 Basic wind speed.

The ultimate design wind speed. I, in mph. for the determination of the wind loads shall be

- determined by Figures 1609A. 1609B and 1609C. The ultimate design wind speed. I, .

design of Risk Category Il buildings and structures shall be obtained from Figure 1609A. The ultimate
design wind speed. I",,. for use in the design of Risk Category 111 and IV buildings and structures shall

for use in the

be obtained from Figure 1609B. The ultimate design wind speed. I, ;. for use in the design of Risk

Category [ buildings and structures shall be obtained from Figure 1609C. The ultimate design wind
specd. 1',;,. for the special wind regions indicated near mountainous terrain and ncar gorges shall be in

accordance with local jurisdiction requirements. The ultimate design wind speeds. I*,, . determined by
the local jurisdiction shall be in accordance with Section 26.5.1 of ASCE 7.

[n nonhurricanc-prone regions. when the ultimate design wind speed. V. is estimated from regional
climatic data. the ultimate design wind speed. V. shall be determined in accordance with Section
26530 ASCE 7.

Top Previous Section Next Seciivn  To view the next subsection please select the Next Section

option.
COPYRIGHT 2007 by INTERNATIONAL CODE COUNCIL, powered by citation®

http:#publicecodes.citation.com/icod/ibe/2012/cod _ihe 2012 16_sec09_par008.him 3/6/2012



Appendix A48

STRUCTURAL DESIGN
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STRUCTURAL DESIGN

o resist flotation, collapse and lateral move-
ment due to the effects of wind and flood loads
acting simultancously on all building compo-
nents. and other load requirecments of Chapter
16.

2.3. For breakaway walls designed to have a resis-
tance of more than 20 psf (0.96 kN/m?) deter-
mined using allowable stress  design,
construction documents shall include a state-
ment that the breakaway wall is designed in
accordance with ASCE 24.

SECTION 1613
EARTHQUAKE LOADS

1613.1 Scope. Every structure, and portion thereof, including
nonstructural components that are permanently atiached to
structures and their supports and attachmems, shall be
designed and constructed to resist the effects of earthquake
mations in accardance with ASCE 7. excluding Chapter 14
and Appendix 11A, The seismic design category for a struc-
ture is permitted to be determined in accordance with Section
1613 or ASCE 7.

Exceptions:

{. Detached one- and 1wo-family dwellings, assigned
10 Seismic Design Category A. B or C, or located
where the mapped short-period spectral response
acceleration, Sy. is Jess than 0.4 g.

2. The seismic force-resisting system of wood-frame
buildings that conform to the provisions of Section
2308 are not required to be analyzed as specified in
this section.

3. Agricultural storage structures intended only for
incidental human occupancy.

4. Structures that require special consideration of their
response characteristics and environment that are
not addressed by this code or ASCE 7 and for which
other regulations provide seismic criteria, such as
vehicular bridges, electrical transmission towers,
hydraulic structures, buried utility lines and their
appurtenances and nuclear reactors.

1613.2 Definitions. The following terms are defined in Chap-

ter

2:

DESIGN EARTHQUAKE GROUND MOTION,

Appendix A50

MECHANICAL SYSTEMS.
ORTHOGONAL.

RISK-TARGETED MAXIMUM CONSIDERED
EARTHQUAKE (MCE,) GROUND MOTION .
RESPONSE ACCELERATION. i

SEISMIC DESIGN CATEGORY.
SEISMIC FORCE-RESISTING SYSTEM.
SITE CLASS.

SITE COEFFICIENTS.

1613.3 Seismic ground motion values. Seismic ground
motion values shall be determined in accordance with this
section.

1613.3.1 Mapped acceleration parameters, The parame-
ters S, and §, shall be determined from the 0.2 and 1-sec-
ond spectral response accelerations shown on Figures
1613.3.1(1) through 1613.3.1(6). Where S, is less than or
equal to 0.04 and $, is less than or equal to 0.15, the struc-
ture is permitted to be assigned to Seismic Design Cate-
gory A. The parameters Sgand S, shall be, respectively,
1.5 and 0.6 for Guam and 1.0 and 0.4 for American
Samoa.

1613.3.2 Site class definitions. Based on the site soil
properties, the site shall be classified as Site Class A, B. C,
D, E or F in accordance with Chapter 20 of ASCE 7.
‘Where the soil properties are not known in sufficient detail
to determine the site class. Site Class D shall be used
unless the building official or geotechnical data deter-
mines Site Class E or F soils are present at the site.

1613.3.3 Site coefficients and adjusted maximum con-
sidered earthquake spectral response acceleration
‘parameters. The maximum considered earthquake spec-
tral response acceleration for short periods, S, and at -
second period, S,,,. adjusted for sire class effects shall be
determined by Equations 16-37 and 16-38, respectively:

Sys = F.5, (Equation 16-37)
S =F.5 (Equation 16-38)
where:

F, = Site coefficient defined in Table 1613.3.3(1).

i}

F,

S, = The mapped spectral accelerations for short periods
as determined in Section 1613.3.1,

Site coefficient defined in Table 1613.3.3(2).

. TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,®

SITE CLASS _ MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIGD
S, €025 S, =0.50 S,=0.75 S, =1.00 5,2125
A 0.8 0.8 0.8 0.8 0.8
B 10 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 b2 1.1 1.0
E 2.5 1.7 12 0.9 0.9
F Note b Note b Note b Note b Note b

a. Usc straight-line interpolation for intermediate values of mapped spectral response acceleration at shont period. S,.

h. V

366

alues shall be determined in uecordance with Section 11.4.7 of ASCE 7.
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S, = The mapped speetral accelerations for a [-second
period as determined in Section 1613.3.1.

1613.3.4 Destgn spectral response aceeleration parane-

ters. Five-percent damped design spectral response accel-

eration at short periods. §,,, and at 1-second period. S,

shall be determined from Equations 16-39 and 16-40,

respectively:
2.

Sps = ZSus

3 , (Equation 16-39)

2 . .
Sy = _:%SI‘,, (Equatien 16-40)
where:
Suy= The maximumn considered canthquake  spectial
response  accelerations  for  short  period  as
determined in Section 1613.3.3,

Sy, The maximum considered earthquake spectral
response accelerations for J-second period as
determined in Section 1613.3.3.

Appendix A51

STRUCTURAL DESIGN

1613.3.5 Determination of seismic design category.
Structures classified as Risk Category L, 11 or 111 that are
tocated where the mapped spectral response acceleration
parameter at |-second period. S,. is greater than or equal to
0.75 shall be assigned to Seismic Design Caregory E.
Structures classified as Risk Category IV that are located
where the mapped spectral respanse acceleration parame-
ter at 1-second period. §,. is greater than or equal 10 0.75
shall be assigned to Seismic Design Caregory F. All other
structures shall be assigned 10 a seismic design caregory
based on their risk caregory and the design spectral
response aceeleration parameters. S, and S, determined
in accordance with Section 1613.3.4 or the site-specific
procedures of ASCE 7. Each building and structure shall
be agsigned to the more severe seismic design category in
accordance with Table 1613.3.5(1) or 1613.3.5(2), irre-
spective of the fundamental period of vibration of the
structure, T.

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,*
MAPPED SPECTRAL RESPONSE ACCELERATION AT 1-SECOND PERIOD
SITE CLASS
i 5,<0.1 $,=0.2 §,=0.3 §,=0.4 5,205
A 0.8 0.8 0.8 0.8 0.8
B 1.0 ’ 10 1.0 1O 1.0
C 1.7 1.6 1.5 1.4 1.3
D 24 2.0 1.8 1.6 1.5
E 35 32 2.8 24 2.4
F Note b Note b Note b Note b Note b
a. Use struight-ine interpolation for intermediate values of mapped spectral response aceeleration at 1-second period, S,
h. Values shal) be determined in accordance with Section 11.4.7 of ASCE 7.
TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION 3
RIS CATEGORY |
VALUE OF 5,
lorll 1] v
Spy< 01072 A A A
0.1672 £ §,,,< 033 B B C
0.33g < §,,,<0.302 C C D
0.50g < S, ) B) D
TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION
RISK CATEGORY 3
VALUE OF S,,, _|E
torll [ v
S, <0.067g A A A
0.067¢ < S,,<0.133¢g B B C
0.133g < §,,<0.20 C C D
0.20g5 S, B] D ! D
2012 INTERNATIONAL BUILDING CODE® 367



FIONS
inclusian of storage loads adds no
to the effective seismic weight al

ad in public garages and open
ctures need not be included.
for partitions is required by
in:the floor load design, the actual
jght'or a minimum weight of 10 psf
y-6f floor area, whichever is greater.
\ting weight of permanent equipment.
ool snow load, P, exceeds 30 psf
20 percent of the uniform design
ardless of actual roof slope.

the purpose of determining member
cture displacements resulting from

nt the spatial distribution of mass and
oughout the structure.
ddition, the model shall comply with the

tiffness properties of concrete and masonry

ents shall consider the effects of cracked
s,
tee] moment frame systems, the contribution
anel zone deformations to overall story drift
be included.

ctures that have horizontal structural irregular-
pe 1a, 1b, 4, or 5 of Table 12.3-1 shall be
lyzed using & 3-D representation. Where a 3-D
el.is used, a minimum of three dynamic degrees of
7 Ireedom consisting of translation in two orthogonal
“Plan directions and rotation about the vertical axis shall
' be-included at each level of the structure, Where the
diaphragms have not been classified as rigid or fexible
in accordance with Section 12.3.1, the model shall
include representation of the diaphragm'’s stiffness
characteristics and such additional dynamic degrees of
freedom as are required to account for the participation
of the diaphragm in the structure’s dynamic response.
EXCEPTION: Analysis using a 3-D
Tepresentation is not required for structures with
flexible diaphragms that have Type 4 horizontal
structural trregularities.

" (4) as determined in Section 12.8.6. In addition, the

Appendix A52

MINIMUM DESIGN LOADS

12.7.4 Interaction Effects

Momenl-resisling frames that are enclosed or
adjoined by elements that are more rigid and not
considered to be part of the seismic force-resisting
system shall be designed so that the actien or failure
of those elements will not impair the venical load and
seismic force-resisting capability of the frame. The
design shall provide for the effect of these rigid
elements on the structural system at structural
deformations comesponding to the design story drift

effects of these elements shall be considered where
determining whether a structure has one or more of
the irregularities defined in Section 12.3.2.

12.8 EQUIVALENT LATERAL
FORCE PROCEDURE

12.8.1 Seismic Base Shear

The seismic base shear. V, in a given direction
shall be determined in accordance with the following
equation:

V=CW (12.8-1)

where

C, = the seismic response coefficient determined in
accordance with Section {2.8.1.1

W = the effective seismic weight per Section 12.7.2

12.8.1.1 Calcuclation of Seismic Response Coefficient
The seismic response coefficient, C,, shall be
determined in accordance with Eq. 12.8-2.

_ Sps

‘ (12.8-2)
T
I,L* \]/ 12.5‘5/4
h l‘amils \2.%
wnere = TDD

Sps = the design spectral response acceleration
parameter in the short period range as deter-
mined from Section 11.4.4 or 11.4.7

R = the response modification factor in Table 12.2-1
{. = the importance factor determined in accordance .
with Section 11.5.1

The value of C; computed in accordance with Eg.
12.8-2 need not exceed the following:

C = S for T<T,

(12.8-3)

for T>T, (12.8-4)
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March 22, 2012

Mr. Josh Grishaw
Babcock & Wilcox

P. O. Box 785
Lynchburg, VA 24505

Reference:  Building Codes
B&W Mt. Athos Facility
Lynchburg, VA
MEAD Project No. 260-005-200

Dear Mr. Grishaw:

The facilities at Mt. Athos were constructed from 1956 to present. In 1973 Virginia issued the
Virginia Uniform Statewide Building Code (VUSBC) which references the Building Officials and
Code Administrators (BOCA) until 2003 when it references the International Building Code
(IBC).

Prior to 1973, the local building authority had jurisdiction for code compliance. Campbell County
did not invoke a building code. However, in discussions with local building authoriities,
engineers, and architects practicing at that time, the Southern Building Code (SBC) was
generally used.

From 1973 to 2003, the VUSBC references BOCA. Buildings desighed by Master Engineers
during that timeframe were designed in accordance with the VUSBC and BOCA.

From 2003 to present, the VUSBC references the IBC. Buildings designed by Master Engineers
during this timeframe were designed in accordance with the VUSBC and IBC.

If there is any additional information required or questions please, do not hesitate to call me.
Sincerely,
MASTER ENGINEERS AND DESIGNERS, INC.

JA ol Soss

Gary W. Loomis, P.E.
Senior Structural Engineer

www.Masterengineersinc.com 904 Lakeside Drive, Lynchburg, VA 24501 434.846.1350




Wiley|Wilson”

Consfant Progress

March 14, 2012 .

John Compher, P.E., CPE

Manager, Facilities Engineering, Maintenance, & Construction
Babcock & Wilcox Company - NOG

PO Box 785

Lynchburg, VA 24505

Re: Code Research - B&W Mt. Athos Facilities Design

Dear John:

At your request, we have researched what codes were used as the basis for the
structural design of several of the facilities constructed at the Mt. Athos facility in the
1960s. This letter serves as a summary of our findings.

Facilities:

We focused our research on the period between 1965 and 1969 which encompasses the
design and construction of the following facilities: 2A, 3A, 4A, 13A, and 14A.

Historic Documentation:

Our company policy is to retain design files for a period of 10 (ten) years for projects in
Virginia. While the above time frame is outside of the retention period defined by this
policy, we were able to find some design files for projects 2A, 3A, 4A, 13A, and 14A.
These files were being stored at a facility owned by a previous majority owner of
Wiley|Wilson, who retained these records as personal property. Our records |nd|cate
these facilities to have been designed in the 1966 and 1967 time periods.

Building Codes in Effect at This Time:

The Commonwealth of Virginia adopted the Uniform Statewide Building Code (USBC)
based on the BOCA Basic Codes in 1973. Prior to 1973, local governments were free to
adopt codes as they saw fit. The B&W Mt Athos facilities are located in Campbell
County, Virginia. At the time of the design of the above referenced projects, Campbell
County had not yet adopted any building codes. It was up to the architect or engineer of
record to perform the design using the requirements of the code they deemed to be
appropriate.




AE
John Compher, P.E., CPE f(l
Babcock & Wilcox Co., NOG :

March 14, 2012

Page 2 '

Review of Historic Documentation Relative to Building Codes in Effect When the
Buildings Were Designed:

| was structural engineering of record for the design of the referenced projects. My
personal recollection is that the structural design loads used for these facilities were as
follows:

e Dead Load: Calculated dead load based on the weights of the various facility -
components . '

o Live Load: As mutually agreed upon by discussions between Wiley|Wilson and

. Babcock & Wilcox: '

e Wind Load: With no specific Campbell County code requirement, our default at
that time would have been the Southern Building Code.

e Snow Load: With no specific Campbell County code requirement, our default at

. that time would have been the Southern Building Code.

The design files we found are by no means complete and the information we found does
not reference any specific design code. However, there is enough information present to
determine with some confidence the design loads we used for the above referenced
structures. We have made a comparison of the design loads used for both wind and
snow and the applicable load requirements of the Southern Building Code in effect at the
time of the design of these facilities. .

Conclusions: -

Our research did not produce specific reference to any design code. However, our
review of the historic documentation available relative to the building codes of that time
period indicates that these facilities, and any other facilities designed by Wiley|Wilson for
the B&W Mt. Athos facility prior to 1973 when Virginia adopted the USBC based on the

- BOCA Basic Codes, were designed in accordance with the wind load and snow load -
requirements of the Southern Building Code in effect at the time of the designs.

Piease let us know if there is anything else you need from us to resolve this matter.
Sincerely,

Wiley|Wilson

WS

Wiltiam A. Stuart, PE (Retired)

Reviewed and approved for transmittal by:

T. A. (Tim) Groover, PE
President & COO
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BUHLDING DATA

Bay o.: — 2 i
General information {as provided by the drawings and specifications)
Engineer of Record: Project (commission) No.:

4-1- (976 g
Year Designed/Built: 4-10 - 19 L4 Overall Dimensions:

Construction Type:

No. Floors: ) Basement:

Applicable Codes:

Drawing No: STRUCTWRAL = LP IHRIE o LP 2300D

Specifications:

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2" Floor Live Load:
wind: Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: . 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck: ‘

Anchor Bolts:
Eguipment:

Cranes:

Mechanical,

Electrical:

Additions: .

Page 1




BUILDING DATA

Bay No.t = Eé

General Information (as provided by the drawings and specifications)

tngineer of Record: Project (commission) No.:

Overall Dimensions: o' -(o v 10-5Ya"

pae
iy

Year Designad/Built: 4-15-14

Copnstruction Type:

No. Floors: Basement:

Applicable Codes:

Drawing No: STRULTURAL - LP \BILE

Specifications:

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Roof Snow:

Ground Snow:

2" Floor Live Loag:

Roof Live Load:

wind: Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck:

anchor Bolts:

Eguipment:

Cranes:

WMiechanical;

Electrical:

hAdditions: . .




Additions:

BUILDING DATA

3 - ExprrlSioN

Bav ol —

General Information (a5 provided by the drawings and specifications)

Engineer of Record: L&—]ILEY £ Witson Project (commission) No.: 803_7
H-5 - A3 Overall Dimensions: 4 - Lo"‘r' 2.2’— o "

Year Designed/Built:

Construction Type:

no. Floors: Basement
Applicable Codes:
Drawing No: TRUCTURAL ~ PD-2424L0G

Specifications:

Geotechnical Report:

specified Design Loads {as provided by the drawings and specifications)

Roof Snow:

Sround Snow:

2" Floor Live Load:

Roof Live Load:

Seismic:

wind:

Miaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 9,500 P8 ‘. - 2% bhy (P\/\N} 2™ Floor Concrete:

Bracing:

Structural Steel:

Floor Deck:

Roof Deck:

RewForeids Al

Anchor Bolts:

Cranes:

Mechanical:

Electrical;

Page 1l




. BUILDING DATA
Bay No.: 3-H- 5

Genaral Information {as provided by the drawings and specifications)

Engineer of Record: . Project (commission) Ng..
— — e
Year Designed/Built: 67/ 21/593@ Overall Dimensions: _{Sk~p ¥ 320-8 ~
HeiedT 3i-4tE

Construction Type:

No. Floors: TWmEZZIANINE Basement:

Applicable Codes:

Drawing No: STEUCTURAL - LS-1-E: 8-2-FE LS-10-E, LS-1-E¢
7 s 7 —
LA-4-E ;LLA‘S-E

Specifications: r\}o

Geotechnical Report: _ALLOWABLE SO‘L‘?RES&ARE 4;000 PsF

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: ) Roof Snow:
Roof Live Load: 2™ Figor Live Load:
wind: 3 Seismic:

Materiz! Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: 3,000 P51 2" Floor Concrete:

Structurat Steel: Bracing:

Roof Deck: Floor Deck:

Anchor Bolts: REWIEoRLING 20,000 per

Eguipment:

Cranes:

Mechanical:

Electrical:

Additions:

S=Ee BACK)
L Page 1
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Bay No.: _(ﬂ 1 3

General Information (as provided by the drawings and specifications)

Engineer of Record: ‘ phLex -é L ILSond Project (commission) No.: !QD’O\L“’
Year Designed/Built: EJIE/IQb(o Overzli Dimensions: l’SO'% 322: =
Construction Type: HeierT 30{ *

No. Floors: : Basement:

Applicable Codes: ‘

Drawing No: STRUWETURAL - PD Z1d5H ,!PD 2i52 y PD2IH53

Specifications:

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Show: Roof Snow:
Roof Live Load: : 2™ Floor Live Load:
Wwind: Seismic: .

Material Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck:

Anchor Bolts:

Equipment:

Cranes:

Mechanical:

Electrical:

Additions:

" Pagel




BUILDING BATA

Bay No.: _— 3110

General Information {as provided by the drawings and specifications)

Engin‘eér of Record: » Project {commission) No.: 23 -51-03

Year Designed/Built: \7/\07/ Q> Overall Dimensions: 100 ¥ 320" t

Construction Type:

No. Floors: Basement:

Applicable Codes:

Drawing No: SteucTuesl - LP -_l?:? {E

Specifications:

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2™ Fioor Live Load:
Wind: Seismic:

viaterial Properties/Structural Properties {(as provided by the drawings and specifications)

Concrete Strength: 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck:

Anchor Balts:

Eguipment:

Cranes:

Mechanical:

Electrical:

Additions:

Page 1



BUILDING DATA

BayNo.: L1~ 12~
General Information (as provided by the drawings and specifications)

\ —
Engineer of Record: \'\}\LE\( g WitSonl Project (commission) No.: 107750

Year Designed/Built: Ll/ZD/ 197 Overall Dimensions:

Construction Type:

No. Floors: Basement:

Applicable Codes: Act %\3# AT & 151

Drawing No: STRUCTURAL - PD 21832, PD21233, PO 21334

Specifications: ~Es

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2™ Floor Live Load:
Wind: ’ Seismic:

Material Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: 37. 500 Psi 2" Floor Concrete:

Structural Steet: | AsTm A3 ‘ Bracing:

Roof Deck: 20 GAGE , #3 TPE Floor Deck: 22 GAGE; 6L -3-22 TYPE

Anchor Bolts: ‘ ReilForcine AsTm AiS  peformep A0S
Equipment: \A&\AMZ A{_'?Tm Al%t’i

Cranes:

Mechanical:

Electrical:
Additions:

Page 1



BUILDING DATA

Bay Mo.: _— IL,L . l
|
|

Ganeral Information {as provided by the drawings and specifications)

£ngineer of Record: WiLEY E wWitsond Project {commission} No.: K0T

Year Designed/Built: 17—/9-%/151[_97 Overall Dimensions: 50 %320

Construction Type:

No. Floors: Basement:

Applicable Codes: .

Drawing No: STRUCTURAL — PD 213712

Y 5EE BACK

Specifications:

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2" Floor Live Load:
Wwind: Seismic:

Wiaterial Properties/Structural Properties (as provided by the drawings and épeciﬁcations)

Concrete Strength: 2" Eloor Concrete:
Structural Steel: A Bracing: ‘
Roof Deck: : Floor Deck:

Anchor Bolts:

Equipment: |

Cranes:

Mechanical:

Electrical:

Additions:

Page 1
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BUILDING DATA

Bay No.: LD

General information (as provided by the drawings and specifications)

\
Engineer of Record:  \AW-EM & \JUsoy) Project (commission) No.: D131

Year Designed/Built: _ L1~ @1~ 19 = Overall Dimensions: 50 x 322 *

Construction Type:

No. Floors: Basement:

Applicable Codes: AC/\ 3\% N AaTm . AlsC

Drawing No: SypucTwrRAL — PD ZSb?,lﬁ.g PDZS@ZZ} PD 2565273
Specifications: Nes

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Show:
Roof Live Load: 2" Floor Live Load:
Wind: i} Seismic:

WMaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 3;500 Psi » 2™ Floor Concréte:

Structural Steel: ASTJ\Q Mlﬁ Bracing:

Roof Deck: 20 Gnse ’ #3 TYPE Floor Deck: 22 C-;AGE} T 3-22-

Anchor Bolts: ASTW\ A 275 EINFORCING ﬁM@ED Azes
oioment WWF Astm Aigs

Cranes:

Mechanical:

Electrical:
Additions:

Page 1




BUILDING DATA
Bay No. AN AT
General Information {(as provided by the drawings and specifications)

Engineer of Record: \:\lu—gkfé Wuso) Project {commission) No.: @\7/9

Year Designed/Buil: 4 - ~19 (59 Overall Dimensions: L0-0" v 225-0" ,

HEI\GHT T JS
Construction Type: . Z3 [9/2 —_

No. Floors: Basement:

Applicable Codes:  A15C _ﬁA‘;Tm

Drawing No: STRUCTURAL = DD 2hbleT PD2610Y  PD26109

Specifications: NYES

Geotechnical Report: __ ALLOWABLE 501L PRESSURE  OF ‘{‘.QDD"PfDF

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:

Roof Live Load: " 2% Floor Live Ltoad:

Wind:

Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 3%500 PSi 2" Floor Concrete:

Structural Steel: ATVl ABLe Bracing:

Roof Deck: 70 Gast L#ﬁ TYPE Fioor Deck: 2O Gﬁ?G—E7 WL-3 TvPL

Anchor Bolts: AT ABLE Rewdropainle ASTMAIS perormen A 205
Equipment: WW F AsTM ALRS

Cranes:

Mechanical:

Electrical:
Additions:

Page 1




BUILDING DATA

Bay o 1= [ SouTH AoD iTion)

General information {as.provided by the drawings and specifications)

Engineer of Record: N\LE‘{ éi* wirsor Project {commission) No.: 2129

Year Designed/Built: i -1 L1q108 Overall Dimensions: 55“‘0"% 225‘—0"
HeiguT _ 280"

Construction Type:

No. Floors: C‘) fLooRk + MEzzANE Basement:

Applicable Codes:
Drawing No: STRUCTURAL - LP-329LE  LP-3297E . LP-328%E
7 7

Specifications:

Geotechnical Report: ALLOWABLE Soil. PRESSURE CF "LDOO Pk

Specified Design Loads {as pro'vided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live load: 2" Floor Live Load:
Wind: Seismic:

Miaterizl Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: ‘ 2" Floor Concrete:
Structural Steel: Bracing:
Roof Deck: ‘ Floor Deck:

Anchor Bolts:

Eguipment:

Cranes:

Mechanical:

Electrical:

Additions: _ .

Page 1




BUILDING DATA

Bay No.: 7T
General Information {as provided by the drawings and specifications)

)
Engineer of Record: “JILENX & Wiisou Project (commission) No.: 21DO

Year Designed/Built; &\~ 1~ \S 69 Overall Dimensions:

Construction Type:

No. Floors: . Basement:

Applicable Codes: AST\'Y\%LD?

Drawing No: - StructugaL- PD 2121, PD26122 PD24123,PDZ6I2Y

Speciﬁcatiéns: YeES

Geotechnical Report: __ AVLOWABLE Soi. PRESSURE OF 4,000 PSE

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:

WMEZZ
Roof Live Load: 25 psF 2O Fo o live Load: 200 PSE
Wwind: 720 P5E Seismic:

iviaterial Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: T—T%lgiom Psi OTHEQ/B;SDoPél 2™ Floor Concrete:

Structural Steel: ASTW\ Aalp Bracing:
Roof Deck: 20 Gheg ]#5 TNPE Floor Deck: ZDGﬁGE;@L—B TPE
Anchor Bolts: A"jTW\ AZ")?.":T REIHFoRLING AéTWl AlS)LDEFamED Agog
| WWE - Astm Algs
Equipment:
Cranes:
Mechanical:
Electrical:
Additions:

Page 1



BUILDING DATA

70

~ NORTH ADDITION

; .Bay No.. _.— iA

General Information (as provided by the drawings and specifications)

Engineer of Record: \A\\LE‘(ﬁé \/{)\LSOJJ Project {commission) No.: 19053
Year Designed/Built: lq'_l q : Overall Dimensions: \0-1 < X —{8

- HEIGHT /224 Fopr Roof 30-3 "
Construction Type: . —
Pt

No. Floors: (mméa Basement'. P
Apblica_ble Codes: _ '

. Drawing No: SrRuctual = LP BEEEE | LP 355LE  LP 3551€

_LP3SS|E, LP35526 \P 3553F LP 3559 ,LPS560E

Specifications: - c ! FoR WMWED -~ oM

Geotechnical Report:

‘Specified Design Loads (as provided by the drawings and specifications)

¥ Ground Snow: Roof Snow:

vt _ PESTHOUSE FLOOR - LL 250P5F o
Roof Live Load: 30 PsE , EGuP 4o PsE 2™ Floor Live Load: 200 PSF
Wind: , . Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: + 000 Psi _NormaL QI. ' 2™ Floor Concrete: QODO PS1 LT, WT.

Structural Steel: Aston A?.»Cp Bracing:_REE. "MP‘MUAL oF STEEL C‘DM’:T.'
AsTm A\, Graoe C orR '
Roof Deck: : Aot Addl, GRADE A Floor Deck: A‘.')Tm A‘-\L\Lo

- A325
Anchor Bolts: Aﬁm&%\:\_\&ﬂ_ﬁﬁ_-AZqooz Re1n\meeciG Astm Ats Gj__lﬂ_-DE O

WWE  Astm AR

Equipment:

Cranes: _ LYTOoN MNMoNoRAWL é.' N Ton QRRQE

Mechanical:

Electrical:

} Additions: _-. . e e

Page 1




BUILDING DATA

{’ : Bay No.: Z—_A éf 3A
| General lnformation (as provided by the drawings and specifications)
Engineer of Record: _ WILEY é WiLson Project (commission) No.: - OOl
Year Designed/Built: 3/05/ 91olp , Overall Dimensions: L0’ ¥ {01 "+
Construction Type: ' he IGHT 2l b —
No. Floors: [ Basement:

Applicable Codes: AC(' 3\%., ASTM,

Drawing No: STRUCTURAL - PD21802., PD21803 PD 21804 PD2IS0L,

Specifications: YES

Geotechnical Report:

_ Specified Design Loads (as prbvided by the drawings and specifications)

A: Ground Snow: ’ Roof Snow:
Roof Live Load: - 2" Floor Live Load: )
wind: Seismic:

Material Properties/Structural Properties (as provided by the drawings 'and specifications)
: EXCEPT FLosr

Concrete Strength: - 3,500 Psi 3 E,DQQ Psi 2™ Floor Concrete:

Structural Steel: Az N Astm A7 ~ Bracing: Aisc Specs
Roof Deck: 20 GAGE 3 TPE Floor Deck: 13 BAGE , #2, T™NPE
Anchor Bolts: Astmy A325 - WWF Astm Aigs
Equipment: RemrsrciNG Astm A15+ peFormep Azos
Cranes:
Mechanical:
Electrical:
_Aaditions:_i;____ e . : -
y

Page 1




BUILDING DATA

Bay No.: _— "‘H\
General Information (as provided by the drawings and specifications)

Engineer of Record: Project (commission) No.:

Year Designed/Built: '7//7/51 Overall Dimensions:

Construction Type:

No. Floors: Basement:

Applicable Codes:

Drawing No:

Specifications:

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: . 2™ Floor Live Load:

wind: Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: . 2" Floor Concrete:
Structural Steel: . Bracing:
Roof Deck: & Floor Deck:

Anchor Bolts:

Equipment:

Cranes:

Mechanical:

Electrical:

Additions: N

Page 1



BUILDING DATA

Bay No.: HA - ?\BOQ_TH kopiTion

Generzal information (as provided by the drawingsand specifications)

7910
Engineer of Record: \f\\lLE\( é: \/\hLSOiJ Project (commission) No.: ngg ‘! ‘2‘-5-.1__
Year Designed/Built: 4/3%/ (9719 Overall Dimensions: 1723'y 52" &

Construction Type:

No. Floors: Basement:

Applicable Codes: Aci 3\,%7&0! 301, AfSC \ Awls N SSPC;_A;’;,IM, R AL

Drawing No: Arcn /STRUCTURAL = LP35B0E, LP353IE. LPISZ0E
- LP3533¢€ 7‘-&35345 ALP3535¢

Specifications: NeS

Geotechnical Report:

Specifiad Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2" Eloor Live Load:
wind: ' Setsmic:

Miaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: SLAQZ‘%,OOD Psi GTHER‘/S,_':TOQPSi 2" Floor Concrete:

Structural Steel: Astan Al . Bracing:
heTm ASit, GreoE C

Roof Deck: AGTMM A‘*"&’S,C&R&DEA - Ml@bZﬂ%Floor Deck:

Anchor Bolts: !I\STM A’%’ZS o kugo - ReEdForcuG WO
Eguipment:

Cranes:

Mechanical:

Electrical:
Additions:

Page 1



BUILDING DATA

Bay No.: HA ""w—-SA - Aooition

General information {as provided bv the drawings and specifications)

Engineer of Record: \)\\\LE\( §, wWiLsor Project (commission) No.: (OO0
Year Designed/Built: _ ©b-11-19 6l Qverall Dimensions: _ 120 w52
Construction Type: HeleHT G "O" 3

No. Floors: 3 Basement:

Applicabie Codes:  ACl 3\%ﬁA\5CiPELS

* Drawing No: STRUCTURAL =~ PD 21413, PD214TW, PD2IRTS, PD2I4TL,
. rd v Fi

?D?,M%O\’?DZ\QS\A}DDZ\U{TJ— P2y, Pp 21408 , PD21Y1G

Specifications: NES

Geotechnical Report:

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: _ Roof Snow:
Roof Live Load: 2" Floor Live Load:
Wind: . Seismic:

Materia! Properiies/Structural Properties (as provided by the drawings and specifications)
EXCEPT FLoop
Concrete Strength: 3,500 5 000 PS| 2™ Floor Concrete:

7

Structural Steel: ASTen AT} ér A3k . Bracing:AjSC Seece

Roof Deck: Floor Deck:

Anchor Bolts: Rewrorale ASTM AL DEFORMED A305
=2 MY DEFORI 5
Eguipment:

Cranes:

Mechanical:

Electrical:

Additions:

Page 1



BUILDING BATA

Bay No.: AA % =8 SoUTH A DT O

General Information (as provided by the drawings and specifications)

Engineer of Record: XFJXL‘E‘( £ Witsmwd Project (commission} No.: 2099
¢ 4
Year Designed/Built: Q/SZ@Z’ Overall Dimensions: 115 w100 X
Heient H5-p X

Construction Type:

No. Floors: l Basement:

Applicable Codes: AlSC} Steet Deck LRSTOTWIE

Drawing No: - STRUCTUWRAL — PD 25005 PD 2500 (a} PD 25007,
P T
PO 25008, PD25009

Specifications: Yeg

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: : 30 PSE 2™ Floor Live Load:
wind: 20 PSE Seismic:

iaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: “A“ 3,5_00 PsSi 2™ Floor Concrete:

Structural Steel: ll\STM A3 Bracing:

Roof Deck: 20 GAacE #3 TYPE Floor Deck: AT A245 ‘?,/‘}57/)? /4’45/40

Anchor Bolts: Ao A-325 ReritoraG AsTm As  veramen Azos
Equipment: WWE —_;.\fTM A‘\?‘S'

Cranes:

Mechanical:

Electrical:
Additions:

Page 1



BUILDING DATA

BayNo. - DA = SToraGE FRoiHTY

General Information (as provided by the drawings and specifications)

Engineer of Record: MERD Project (commission) No.:

. , ,
Year Designed/Built: 1/!2-[/2001 : Overali Dimensions: 32 x 4+

Construction Type:

No. Floors: S Basement:

Applicable Codes: Boch qm'5 .}-‘1\5&7. AwlS D 5 Acl 318

Drawing No: StrucTuRAL — SAS 100} Ey Eb572 _ 160\ E,} ‘SA%?-IDO[E)

BASH \0O0|E

Specifications: o DRADIDG (_5/’\5.~ {so]l ED

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications) FLooR R PsE

Ground Snow: Roof Snow:
Roof Live Load: 2" Fioor Live Load:
Wind: Seismic:

Miasterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 3, DO_O P51 2" Floor Concrete:

Structural Steel: Astn Az Bracing:

Roof Deck: ' Fioor Deck:

Anchor Bolts: A9t A 225-4 Reinrorcln & heron Atplg‘éﬂﬁog (o0

Equipment:

Cranes:

Mechanical:

Electrical:

Additions: }

Page 1




BUILDING DATA

BayNo.:. (eA & TA

General Information (as provided by the drawings and specifications)

12T (6A)

\ -~ PN
Engineer of Record: _M1LEM & JdILSpa) Project {commission) No.: HILS (14)
- bh - 192-Gx S0’ ©
Year Designed/Built: _'2-<&Z L - V&0 Overall Dimensions; 1A — \%2-(, x SO =
Mot 294"t

Construction Type:

No. Floors: Basement:

Applicable Codes:  ACA 3[%} AsTm ,IA\X',

Drawing No: STRULTURAL = PD 250353 D ?_’50’3‘7j PD2503% N

PN250327 _)?D?-5O 2 @60 MonTAGLE - BETT$>

Specifications: Nes

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 30 PSF 2™ Floor Live Load:
Wind: 20 PSE Seismic:

Miaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 3;500 psi 2" Floor Concrete:
Structural Steel: ASTM A3t éracing:jlﬁc SPECS
pAsTM AS25

Roof Deck: 20 BarE  ASTM ANUL Floor Deck:

Anchor Bolts: Aot AN315 REWFORCING MD A3ps
Equipment:

Cranes:

Mechanical:

Electrical:
Additions:

Page 1




BUILDING DATA

Bay No.: *7AA
General Information (as provided by the drawings and specifications)
Engineer of Record: \f\hLE‘\’ # \/\hLﬁol\K * Project (commission) No.: 2033
/ o !
Year Designed/Built: < 7/101_17- Overall Dimensions: 220 ¥ 9D
/
; e
Construction Type: HEIGHT £3-o .
No. Floors: Basement:

Applicable Codes:

Drawing No: STRLLTURAL — LP2ASUE, LP2355E g LP2AS6E

LPzas1e

Specifications:

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground - Snow: ' Roof Snow:

Roof Live Load: 50 PsF 2™ Floor Live Load:
-

Wind: 20 PSF Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: 2™ Floor Concrete:

tructural Steel: Bracing:

Roof Deck: Floor Deck:

Anchor Bolfs: FLoor Suop KL= 200 PSE
Equipment:”

Cranes:

Mechanical:

Electrical:

Additions:

Page 1



BUILDING DATA

Bay No.: ;1_A_A____

General Information {as provided by the drawings and specifications)

Engineer of Record: \/\llLE\(ﬁ WiLsonl Project (commission) No.: 2038

/ Iy
Year Designed/Built: i—f/Z‘i"/l‘-ﬂZ_ Overall Dimensions: 50'% 220 £
HEIGUT 796"

Construction Type:

No. Floors: Basement:

Applicable Codes:
Drawing No: STRuCTURAL — LP2954€  LP2a55E,1LP29 S(aE}, LP2957E

Specifications:

Geotechnical Report: __ ASSumED A],DDO PSF

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: LL+PL = 50 pPsE 2" Floor Live Load:
Wind: 30 PSE Seismic:

jviaterial Properties/Structural Properties (as provided by the drawings and speciﬁcations)

Concrete Strength: 4,000 .PS' /(/LL Zoo P3F 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: = Floor Deck:

Anchor Bolts:

Eguipment:

Cranes:

Mechanical:

Electrical:

Additions: -

Page 1




BUILDING DATA

Bay No.: _-— ’7A - MEZZANIKNE

General Information {as provided by the drawings and specifications)

Engineer of Record: Project {commission) No.:

Year Designed/Built: /2/3 II/OL' , Overall Dimensions: 50 % 12D %

Construction Type:

No. Floors: Basement:

Applicable Codes:

Drawing No: . PIEDMONT METALS - E|

Specifications:

Geotechnical Report:

Speciﬁed Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live load: ) 2" Eloor Live Load:
WwWind: Seismic:

iaterial Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: , 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck:

Anchor Bolts:

Equipment: ‘ «

Cranes:

Mechanical:

“Eilectrical:

Additions: . ‘

Page 1




gA £ QA

Bay No.: _&A 4

BUILDING DATA

General Information (as provided by the drawings and specifications)

Engineer of Record:
Year Designed/Built:
Construction Type:
No. Floors:
Applicable Codes:

Drawing No:

Specifications:

Geotechnical Report:

WILEY f‘? wiLsowd Project (commission) No.: . 2033
RA- 180w SO
"’—ﬁ/?—"{}/!q—l?._ ~ Overall Dimensions: A= 130 °x 80" &
HEIGHT 2950 &
ZA —(2) e ,MEZ2.
A — Basement:
SvrucTiyrai = LP23LGE LP296TE, L P20LRE  LP28LAE |

LP297T0E

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow:
Roof Live Load:

wind:

Roof Snow:

50 _PsF

2™ Floor Live Load:

30 PSF

Seismic:

fviaterial Propeities/Structural Properties {as provided by the drawings and specifications)

Concrete Streﬁgth:
Structural Steel:
Roof Deck:
Anchor Bolts:
Equipment:

Cranes:

2™ Floor Concrete:

Bracing:

Floor Deck:

Mechanical:

Electrical:

Additions:
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BUILDING DATA
say No: DA 2 IA JorTd ASDITIS

General Information {as provided by the drawings and specifications)

Engineer of Record: Bé?l’“/ Project (commission) No.:

Year Designed/Built: 2/!3/ 1934 Overall Dimensions: loo..‘% 35" =
Construction Type: HeleHt “9\_,‘0 -

No. Floors: Basement:

Applicable Codes:

Drawing No: STRUETURAL — LP 3Q5E : LP33IbE

Specifications:

Geotechnical Report: _ & U6V ?:9:L \95%4 Zi—tc;\ao oS i

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow:

Roof Snow:
Roof Live Load: 50 Pﬁ‘: 2™ Floor Live Load:
wWind: 20 PSF Seismic:

Material Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: 4: oog Pst 2™ Floor Concrete:

Structural Steel: st A3t Bracing:

Roof Deck: Floor Deck:

Anchor Bolts: ReFoRCING Astm Ax(oIE_IL@EADg {0
Equipmeant: ) I‘:LDOR SL?\% }:_L;:__ZQO__EDL

Cranes:

Mechahical:

Electrical:
Additions:

Page 1.




Bay No.: Lo A

BUILDING DATA

General Information (as provided by the drawings and specifications)

Engineer of Record:

Year Designed/Built:

Construction Type:
No. Floors:
‘Applicable Codes:

Drawing No:

Specifications:

Wheed € \dusod

1-22-L91 &

Z

Project {commission) No.: (O & 4

Overall Dimensions: |30 l‘/- 5o
HEIGHT _ 29-0

Basement: :Jo

At 313 At 301, Astin AWs, SSPC

STRUETURAL — LPB4ONE L P3YOSE, LP 3UolLE

Act 313 -1 }A\sc 1919

Geotechnical Report: Seni,. DeESIEN BEARWG CADALTTY — [p: 000, PSE

Specified Design Loads {as provided by the drawings and specifications) CavutaTredS’

Ground Snow:

Roof Live Load:

Wind:

RO PESF

25.b PsF

Roof Snow: 20 PBFE

2™ Floor Live Load: 200 Psi

: ZodE | | Ber Bca
Seismic: Sectionl 719.0

Material Properties/Structural Properties {(as provided by the drawings and specifications)

Concrete Strength:

Structural Steel:

Roof Deck:

Anchor Bolts:
Eguipment:

Cranes:

4 oo @S|

A3G

2™ Floor Concrete: 4‘. oo P LWT

Bracing:

18 GacE SHEAR 39 Pfoor Deck: llf?. TNRE B % Laecs

hston R325 o Algp

SeEae Z235a
RENFORCING peron Api5 Greape 60

Mechanical:

Electrical:

Additions:

Pagel |




BUILDING DATA

Bay No.. — \_}
General Information (as provided by the drawings and specifications)

Engineerof‘Re_cord: \/JlLE,“( AN {Lson Project (commission) No.: Q00|

-
Year Designed/Built: 5/@{/]6} 4 Overall Dimensions: 53 ¥ 421 +
' ] i i
Construction Type: HeieHt {T-o .
No. Floors: Basement:

Applicable Codes:
Drawing No: | P\ELHI/STEucmmL - PD26133 iDZ{ol%‘-‘-ﬁ, PD26135

Specifications:

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground. Snow: Roof Snow:
Roof Live Load: 2" Floor Live Load:
Wind: Seismic:

Material Properties/Structural Properties {(as provided by the drawings and specifications)

Concrete Strength: 2" Floor Concrete:
Structural Steel: Bracing:
Roof Deck: Floor Deck:

Anchor Bolts:

Eguipment:

Cranes:

Mechanical:

. Electrical:

Additions:

Page 1




BUILDING DATA

Bay Nao.: -\%A ,E" L4-a

General Information (as provided by the drawings and specifications)

Engineer of Record:

Winsy ¢ W idod

Year Designed/Built: 0B-lS - L7

Construction Type:

No. Floors:
Applicable Cod

Drawing No:

Specifications:

Geotechnical R

1w SRR IoE

es:

Project (commission) No.: ’Zw_

t t {
Overall Dimensions: 102 € L9 0 1T

Basement: N

PO, PD 2589, PO 21825

PO 2192l

eport:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow:

Roof Live Load:

Wind:

Roof Snow:

2 Floor Live Load:

Seismic:

Wiaterial Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength:

Structural Steel:

Roof Deck:
Anchor Bolts:
Eguipment:

Cranes:

2" Floor Concrete:

Bracing:

Floor Deck:

Mechanical:

Sty BBDER,

Electrical:

Additions:

Page 1




Bay No.: lBP\/MA* Sourn AoDiTion - MEZZANINE
AR L
General Information {(as provided by the drawings and specifications)

Engineer of Record: Project (commission) No.:

V] ]
Year Designed/Built: L/ \\/\Q%g Overall Dimensions: 10D X 45 *

Construction Type:

No. Floors: Basement:

Applicable Codes:

Drawing No: stRuctuRAL — L Pdp3dE J LP 4033E

Specifications:

i Geotechnics! Report:

! Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2" Floor Live Load: 3;500 DS |
wind: Seismic:

Material Properties/Structural Properties {as provided by the drawings and specifications)

Concrete Strength: 2™ Floor Concrete:
Structural Steel: Bracing:
Roof Deck: 20 GAGE , ™PE B Floor Deck:

Anchor Bolts:

* Equipment:

Cranes:

Mechanical:

Electrical:

Additions:

Page 1




BUILDING DATA

Bay No.: _— Bl

General Information (as provided by the drawings and speciﬁcations).

Engineer of Record: wWhex £ Nlb%ohj Project (commission) No.: A '% 1 3003 /203%
da//tp//?'/z )
Year Designed/Built: (pf(@lj/C?SS' Overall Dimensions: 80X 44 %

[0's¢ 26y " &

Construction Type:

No. Floors: ' Basement:

Applicable Codes:  ASTM\

Drawing No: STRUCTURA L~ 29303 E , 29 2093 Ej LP243(E 3 LP2432E,
LPZQ%?EELPZQXQEQ

Specifications:

Geotechnical Report: k\iDOOﬂ(ASS\M‘WE\%

Specified Design Loads {as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2D V5F 2" Floor Live Load:
Wwind: 20 Yor Seismic:

Miaterial Properties/Structural Proper‘tiés {as provided by ‘ghe drawings and specifications)
Concrete Strength: -H{OQQ psi 2" Floor Concrete:
Structural Steel: Bracingf
Roof Deck: : ' Floor Deck:

Anchor Bolts: REIForcGs W%

Eguipment:

Cranes:

Mechanical:

Electrical:
Additions:

Page 1




BUILDING DATA

Bay No.. _— BC - Mezz ARINE

General Information (as provided by the drawings and specifications)

Engineer of Record: _ = DAE AD Project (commission) No.: 260 - 005~ 029

’ I
Year Designed/Built: \O/’Z.’Q/ZOOQ— Overall Dimensions: 244 v 32 &

Construction Type: Hewer T \’\\GH/_\Q—T Low/q.-o"

No. Floors: Basement:

Applicable Codes:

Drawing No: STRUWCTURZAL: — (_5~2_> BLS2 \onoE

Specifications:

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

Ground Snow: Roof Snow:
Roof Live Load: 2" Floor Live Load:
wind: Seismic:

naterial Properties/Structural Properties (as provided by the drawings and specifications)

| Concrete Strength: - . : 2" Floor Concrete:
|
| Structural Steel: Bracing:

Roof Deck: : Floor Deck:

Anchor Bolts:

Equipment:

Cranes:

Mechanical:

Electrical:

Additions:

Page 1




| BUILDING DATA

fﬁ . Béy No.: M_
General Information (as provided by the drawings and specifications)
Engineer of Record: MEAD Project (commission) No.:
Year Designed/Built: l-‘/ 3/ 1994 Overall Dimensions: 107 % 35’
Construction Type: .
No. Floors: ~ Basement:

Applicable Codes: .
STRUCTURAL ~ SI-LPUY20E , SIA~ LPuu20e, 82~ LPUUIDE,

53-LPY420E , SU-LPYYI0E

Drawing No:

Specifications:

Geotechnical Report:

Specified Design Loads (as provided by the drawings and specifications)

(\ . Ground Snow: ] Roof Show:

2" Floor Live Load: -

Roof Live Load:

Wind: _ Seismic:

Material Properties/Structural Properties (as provided by the drawings and specifications)

Concrete Strength: ' : 2" Floor Concrete:
Structural Steel: _ Bracing: '
Roof Deck: - " : Floor Deck:

Anchor Bolts:

Equipment:

Cranes:

Mechanical:

Electrical:

(L Additions: , .

Page 1




