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FOREWORD

turbine-generator pedestal at San Onofre Unit 1. It describes in detail
the stress analysis methods and stress ana1y51s results for typical

L locations.
The program under which this structure was reevaluated is entitled the
‘ Balance of Plant Structures Seismic Reevaluation (BOPSSR)" Program. This
i program is being conducted as part of the Systematic Evaluation Program
Topic II1I-6, Seismic Design Considerations.
The objective of the BOPSSR program is to demonstrate that the expected
conditions of stress and deflection induced in the structures as a result
of the combined influence of normal operating loads and earthquake loads
] will not impair an orderly shutdown of the- plant follow1ng a DBE.
E The structures 1ncluded in the BOPSSR Program are:
o} Circulating Water System Intake Structure,
o Reactor Auxiliary Building-
‘ . o' Ventilation Equipment Building
ﬂ' ) Seawall
n 0 Control and Administration Building
) Turbine Building and Turbine Pedestal

o Fuel Storage Building

i The results of the evaluation of the turbine building and turbimne- .
ﬂ generator pedestal are included in this report.

This report describes the seismic reevaluation of the turbine buiiding and
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INTRODUCTION

Organization of the Report

This report is divided into six sections. Section .1 describes the
background associated with the Balance of Plant Structures Seismic
Reevaluation Program (BOPSSR) and the scope of this report. Sec-
tion 2 gives the description of the existing turbine building structures
and the proposed structural modifications. Section 3 outlines the
analytical methods used in the reevaluation process. Section 4
summarizes the results of the structural reevaluation and provides a
comparison of the results with the provisions of the BOPSSR criteria.
Section 5 summarizes the proposed structural modifications to the
Turbine Building. The conclusion of this evaluation is provided in
Section 6. ’

Backgfound

The San Onofre Unit 1 turbine-generator pedestal is a Seismic
Category A structure while the turbine building was originally classi-
fied as a Seismic Category B structure. The turbine building cur-
rently houses Seismic Category A equipment and therefore has been
reevaluated as a Seismic Category A structure. The Turbine Building
was originally designed by working stress methods to resist lateral
loads equivalent to 0.2g.

Structures and equipment at San Onofre Unit 1 orlglnally designated

~as Seismic Category A (e.g. turbine- -generator pedestal) were designed

to withstand a 0.5g Housner Design Basis Earthquake. The plant
design was completed in early 1965. The methods of analysis and
acceptance criteria were in accordance with accepted practice at that
time. The technology of seismic analysis has advanced rapidly in the
years since the original design of San Onofre Unit 1 was completed.
This advance has been largely in the field of finite-element analysis
and numerical methods. During this same period, codes and regulatory
practices pertaining to the design of nuclear power plants have ‘also
changed. This evolution, while not resulting in a change in the
basic concepts of design, has yielded more detailed information
concerning the behavior of structures during an earthquake.

San Onofre Nuclear Generating Station Unit 1 (San Onofre Unit 1) was

‘designed before the current technology and codes had fully evolved.

In order to obtain an updated understanding of the plant dynamic
characteristics and to reflect an increase of the maximum ground
acceleration from 0.5g to 0.67g (the design basis for Units 2 and 3),
a seismic reevaluation program was initiated to evaluate safety
related structures and equipment at San Onofre Unit 1. This program
was based upon the use of current analysis methods and acceptance
criteria. . ‘
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The first phase of the seismic reevaluation program began 'in 1974
with the reevaluatlon of the NSSS, the concrete reactor bulldlng and
the steel containment sphere. As a result of this reevaluation,
modifications to the NSSS supports were installed in 1976. 'Durtng
this same time two new structures were constructed. These were the
sphere enclosure building and the diesel generator building; the
former to provide additional biological shielding about the contain-
ment structure and the latter to house two new emergency power diesel.
generators. Both of these structures were designed to the same
seismic input levels utilized for Units 2 and 3 (0. 67g) and the

‘acceptance criteria were based upon current standards. Therefore,

these four structures have been designed or evaluated to criteria
equivalent or greater than the BOPSSR criteria and are not - included
in the seismic reevaluation program.

After the completion of the initial phase of the seismic- reevaluation

program a "balance of plant" program was begun to reevaluate the
remaining safety related structures. This program was suspended in
1978 to allow time for studies of expected site specific ground
accelerations and because the NRC staff requested that the seismic
reevaluation of San Onofre Unit 1 be performed as part of the
Systematic Evaluation Program.

In . mid 1980, work was restarted on the Balance of Plant Structures
Seismic Reevaluation Program. The scope of this program includes all
safety-related structures not previously reevaluated or otherwise
qualified. Analysis of the circulating water system intake structure,
the reactor auxiliary building, the ventilation equipment building
and seawall-has been completed and the results reported to the NRC
staff by letter dated December 8, 1981.

Analysis of the control and administration building has also been
completed and the results reported to the NRC staff by letter dated
February 9, 1982.

Scope

The turbine building complex, which includes the north and south
extensions, east and west heater platforms and the turbine-generator
pedestal, has been reevaluated as part of the BOPSSR Program and the
results are dlscussed in this report

The turbine building complex was evaluated for the occurrence of a
0.67g Housner design basis earthquake in combination with normal »
plant operating loads. This evaluation was based upon the criteria
described in Reference 1.

A plot plan of San Onofre Unit 1 which shows the location of the tur-
bine building complex is provided in Figure 1. A description of the
structure is provided in the following section.




2.0 DESCRIPTION OF EXISTING STRUCTURES AND HODIFICATIONS

2. 1 Turbine Building

The turbine building consists of four individual structural systems
which surround the concrete turbine pedestal. ‘These four structural
systems are known as the turbine building north and south extensions’
and the east and west heater platforms (See Figﬁres 2, 3, 4 and 5.

As discussed in Enclosure 2 of Reference 2, the four turbine bu11d1ng
steel platforms and extensions will be converted from moment resisting
frames to moment resisting braced frames by the dddition of seismic
bracing. The purpose of this bracing is to reduce the stresses in

the structures and to ellmlnate interactions with adjacent structures
by limiting deflections. These new bracing members are shown in
Figures 10 thru 15. '

" The turbine bulldlng north extension is a one- story structural steel

frame building with two bays in each direction' and a mezzanine (see
Figure 6). It has approximate plan dimensions of 40 feet by 50 feet
with an 8-1/2 inch thick prestressed concrete slab at elevation

42 feet, 0 inch, and a steel grating platform at elevation 30 feet,

0 inch. One and one half inch wide expansion joints are provided at
the Juncture between the extension and the turblne generator pedestal
(at elevation 42 feet, 0 inch).

. The turbine building south extension is a one-story building employ-

ing a steel frame system constructed above ground level. The south
extension has approximate plan dimensions of 40 feet by 50 feet, with
an 8-1/2 inch thick prestressed concrete slab at elevation 42 feet,

0 inches (see figure 7). One and one-half inch wide expamnsion joints
are provided at the junction of the south extension and the turbine-
generator pedestal (at elevation 42 feet -0 1nches)

The west heaterAplatform»is a one story steel frame with 2 bays in
the east-west direction and six bays in the north-south direction.
The platform has approximate plan dimensions of 112 feet by 50 feet

and supports an 8-1/2 inch thick prestressed concrete slab at elevation
35 feet, 6 inches.

The east heater platform is similar to the west heater platform with
one less bay north of column line E, as shown in Figure 8. Deck

level framing for the east heater platform and the west heater platform
is shown in Figures 8 and 9. ' :

In the north extension six new braces are being installed. The
results reported in this evaluation are based upon the preliminary
design of these braces. Two of these braces are oriented in the
north-south direction and four of the braces are oriented in the
east-west direction. Side views of the bays where these braces are:
located are shown in Figure 10. In the west heater platform framing- -
fourteen new braces are being installed. The results reported in

this evaluation are based upon the preliminary design of these braces.
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Seven of these braces are 6riented_in the east-west direction and
seven are oriented in the north-south direction.. Three of the

‘east-west braces and one of the north-south braces are exterior to

the west heater platform structure. Side views of the bays showing
brace locations and sizes are shown in Figures 11 and 12.

The installation of the braces in the north and west extensions are
scheduled to be completed by June 1, 1982.

The results of the analysis contained in this report are also based
upon the addition of eight braces in the south extension framing and
fifteen braces in the east heater platform framlng Figures 13 thru

15 show locations and sizes of these braces.’ These braces will be
installed in conjupction with the modifications for the south extension

and the east heater platform.

Turbine-Generator Pedestal

- The concrete turbine pedestal is a reinforced concrete space frame

(see Figure 5) supported by a 5-foot thick mat foundation. It comsists
of haunched columns at the four corners of the mat foundation and
three haunched intermediate walls. The north columns are 8 feet
square; the south columns are 8 feet by 8 feet, 2 inches. Wall
thickness varies from 4-1/2 feet to 7 feet. The centerline to center-
line distances between columns are 34 feet, 0 inches in the east-west
direction and 125 feet, 6 inches in the north-south direction. The
operating deck cons1sts of an 8-foot thick center section that- supports
the turbine-generator, which is accommodated through several large
openings in. the deck. Two cantilevered wings on the east and west
sides are 1-foot, 6 inches thick. The top of the deck is at Elevation
42 feet, while the overall height of the structure is approx1mate1y

33 feet 6 inches from the top of the mat foundatlon

'Turbine Gantry Crane

The gantry crane is a large steel structure (weighing. approximately
120 tons) that travels back and forth from the turbine building south
extension, over the turbine pedestal deck to the turbine building
north extension for shipping fuel or other maintemance work. The
top-of-rail elevation is 42 feet, 6 inches. The following is a list
of other crane data: : '

Overall height 47 feet,

0 inch
Overall length _ 82 feet, 0 inch
Wheel base : 26 feet, 0 inch
Length between supporting legs 40 feet, 0 inch

The Turbine Gantry Crahe is shown in Figure 4.




' 2.4 Foundations
2.4.1 Turbine Building Foundation

} The turbine building foundation consists of individual and combined
“.ﬁ footings. Footing widths vary from 3 feet to 15 feet while footing
- thickness varies from 2 feet 6 inches to 15 feet. The elevations of
“the top of footings vary from (+) 6 feet to (+)-17 feet, 7 inches.

Two columns from each of the four extensions are founded on the '
pedestal basemat. One north extension column has its foundation cast
monolithically with the spent fuel pool wall. The existing foundation
plan is shown in Figure 16.

As discussed in Enclosure 2 to Reference 2, foundation modifications
are being designed to accommodate the increased uplift loads due to

; the new bracing loads at locations where new bracings are postulated.

c The foundation modifications generally consist of providing wide
grade beams rigidly connecting two or more adjacent individual
foundations. Additionally, in some cases the size of an individual
foundation is increased by adding a volume of concrete and rigidly
connecting the new concrete to the existing footing. Figure 17 shows
the plan view of the existing and modified foundations. The analysis
and reevaluation results reflect the preliminary design of the founda-
tion modifications. Figure 18 shows typical cross sections thru
existing and new foundatlons

~ 2.4.2 Masonry Wall Foundations

Reinforced masonry walls are located on the west and south sides of

¥ the west heater platform, the north end of the north extension, the

: west, south, and east sides of the south extension and the south end
W of the east heater platform. The masonry walls are supported on
continuous spread footings. The wall in the north extension is a
cantilever wall and is not connected to the structural steel framing.
All other masonry walls are connected to the steel framing with

; out-of-plane only support at the deck level. A typical cross section
of a wall in the south extension is shown in Figure 19.

1l 2.4.3 ‘Turbine-Generator Pedestal Foundation )

The turbine pedestal foundatlon is a 147-foot long by approximately
47-foot wide by 5-foot thick reinforced concrete mat at elevation 3
feet, 6 inches (grade is at elevation 14 feet). A 12.5-foot by

20~ foot circulating water discharge culvert, built monolithically
with the mat, passes through from underneath the mat at the south

W : end. Figure 5 shows plan and sections of the mat foundation.
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ANALYTICAL METHODS

The turbine building complex was evaluated utilizing a three- _
dimensional finite element model which is described in Section 3.1.

The analysis was accomp11shed utilizing five linear elastic analysis
methods: (1) modal analysis, (2) response. spectrum analysis, (3) time
history analy51s, (4) equlvalent static ana1y51s, and (5) statlc
analysis.

The modal ana1y51s was used to determine the, modal frequencies, mode
shapes, modal participation factors, and the composite modal damping.
The response spectrum analysis, static analysis, and equivalent

static analysis. technlques were used to evaluate the overall stability
of the structure and to compute stresses. :

The time history analysis method was used to calculate in-structure
response spectra which were used in subsystem evaluations. The
response spectrum method was used to calculate forces, moments and
stress resultants in the dynamic structural model. Both analysis
techniques utilized eigenvalues and eigenvectors that were calculated

by the. subspace iteration method. For the response spectrum analysis,

modal responses were combined in accordance with the provisions of
USNRC Regulatory Guide 1.92. In the time history analysis, modal

responses are combined directly by adding the computed responses at

each time step. These analysis techniques are described in detail in

Reference 1.

The responses for each of the three global axes of the model were *
computed separately in both the response spectrum and time history
analyses. The resulting structural responses due to each of the
three components of earthquake motion were then combined utilizing
the SRSS method as described in Section 3.7.2.6 of Reference 1.

These analyses were performed utilizing the Bechtel Structural
Analysis Program (BSAP) computer code. In addition to the BSAP
computer code, the SPECTRA .computer code was employed to compute
response spectra from acceleration time histories. A description of-
each of these codes, along with information pertaining to the valida-
tion and extent of application for each program, is presented in
Reference 5. :

Masonry wall subsystems that were determined to be capable of inelastic
response and for which ‘inelastic deformation was acceptable were

evaluated by nonlinear analysis. The time history response technique
was used for the nonlinear analysis of the masonry block walls associ-
ated with the turbine bulldlng For time history response, ‘the DRAIN

2D computer code was used. A description of this code, along with

information pertaining to the validation and extent of appllcatlon
for the program is presented in Reference 6. »

The procedure utilized to account for the effects of soil-structure
interaction is delineated in Section 3.7.2.4 of Reference 1. The
soil medium was represented_ln the' finite element model by including
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three translational and two rotational linear spring stiffness values A
and their corresponding damping values. The soil-structure interaction
methodology utilized for the reevaluation is described in Reference 3.

Two separate analysis cases of the turbine building complex were
considered. The first case considered the gantry'crane located on the
south end of the north extension and the second case considered the
crane on the south end of the south extension. These two cases
result in the most severe stress conditions for the turbine complex.

 Interaction effects between the turblne building, turbine pedestal

and the fuel storage building were considered since they are 1nter~
connected at the foundation level.

Mathematical Model

A three dimensional finite element model of the turbine building
complex was developed. This model included the four extensions of
the turbine building in conjunction with the turbine- -generator pedestal,
gantry crane and a lumped mass representation of the spent fuel pool.
The model is shown in Figure 21." The model consists of 1183 nodal
points; 388 plate elements. representing the post-tenisioned concrete
decks, the pedestal deck and the pedestal shear walls; 837 beam
elements representing the structural steel columns and glrders of the.
four extensions, the reinforced concrete columns and beams of the
turbine pedestal the structural elements of the turbine Gantry

Crane, the lumped mass representation of the spent fuel pool and the
out-of-plane properties of the masonry walls; 43 truss elements
representing the diagonal bracing modifications; 238 boundary elements
representing the stiffness characteristics of the soil ‘media; 68
direct links representing the tension-compression’ only connection
between the masonry walls and the steel framing at the deck level;

and 115 rigid links representing the rigidity of the pedestal basemat
the rigid connections of the structural steel columns to the pedestal
basemat and the rigidity of the massive reinforced concrete connec-
tions throughout the turbine-generator pedestal.

The enclosure masonry walls at the periphery of the extensions,
although not structural walls, are connected at the deck level to the
steel framing with ties. Thesé masonry walls were represented by a
grillage of beams having equivalent linear elastic properties, based
on an independent nonlinear analysis of the walls. This assured that
out-of-plane reaction of the wall due to inertia forces was properly
transmitted to the steel framing. :

The connections of the pedestal basemat to the columns and walls of

the pedestal and to the turbine building steel columns founded on the
basemat are essentially rigid. The pedestal basemat itself is considered
to be rigid due to its thickness (5 feet).  The post-tensioned concrete
decks for each of the four extensions are considered to act as rigid
diaphragms due to their construction and material properties. All of

the above items were modeled in a manner con51stent W1th thelr rigid
characteristics.
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Soil-structure interaction effects were considered in the analysis,

by representing the soil medium by equivalent spring stiffness values.
A set of horizontal and vertical translational springs and a set of
rotational spring stiffnesses were attached to the individual columns
at the foundation level. The soil stiffness properties were determined
based on the elastic half space theory using strain dependent soil
properties. Because of its thickness, the basemat of the pedestal

was assumed rigid and a single set of soil stiffness values was
utilized at the center of the mat. '

Modal Analysis

The modal analysis.of.the turbine Building'complex was performed,
utilizing the BSAP computer code. The details of the three-

. dimensional finite element model of the structure used for the modal

analysis are presented in Sectiom 3.1. ‘A subspace iteration algorithm -
was used to calculate the first 140 frequencies and mode shapes for

‘the dynamic model. The maximum modal frequency computed was 14.33 Hz,

which is within the constant acceleration range of the Housner design
response spectra for 7% damping. The calculated modes accounted for
99% of the vertical mass and approximately 90% of the horizontal mass
associated with the structure. All mode shapes were plotted and
examined to insure that the dominant modes depicted shapes consistent
with expected dynamic behavior associated with this structure.

The modal analysis was also utilized to compute composite modal
damping values, based upon the strain energy weighting method described
in Reference 4. The strain energy weighting method was used to
incorporate different damping values associated with various elements
of the dynamic model (i.e., concrete, steel, soil). Tables 1 and 1A
provide a listing of the characteristics of the dominant frequencies
and their composite damping values. ' )

Response Spectrum Analysis

The response spectrum analysis of the turbine building: complex was
performed utilizing the BSAP computer code. The mode shapes, fre-
quencies and participation factors, which were computed in the modal
analysis as described in Section 3.2, were employed in the response
spectrum analys@;. The computed composite modal damping ranged from
4.00% to 50.8% of critical damping. The maximum modal damping was
conservatively limited to 20% for the response spectrum analysis.
Design response spectra curves for 4%, 7%, 10%, 15% and 20% of critical
damping were utilized for the analysis. For modes with damping :
values other than these values, logarithmic interpolation was utilized
to compute the actual spectral displacement associated with these
modes. The program uses the response spectrum curves that most

closely bracket the modal damping ratio for the interpolation.

The resulting structural responses obtained from the response spectrum
analysis consist 0f moments, shears, and forces for the various ele-
ments that comprise the finite element model.




3.4 Time History Analysis

The time. history analysis of the turbine building complex was per- »
formed utilizing the three-dimensional finite element model described
in Section 3.1. The analysis was performed using the BSAP computer
code. The results from the modal analysis were utilized in the time
history analysis. Like the response spectrum-analysis, the maximum
-modal damping for the time history analysis was conservatively limited
to 20% of critical damping. The input ground motion for the time
history analysis was a free field synthetic time history of 20 seconds
- duration, ‘digitized at a time interval of 0.01 seconds. The free -
field time history record was developed in accordance with the provi-
sions of the Standard Review Plan (SRP), subsection 3.7.1. The time
history analysis of the turbine building complex was used to develop
instructure response spectra and structural displacements... o

3.5 Equivalent Static Analysis

The equivalent stétic_analysis'method was used for the structural

' evaluation of various structural elements of the turbine building -

~ complex; as illustrated in Section 4. The instructure response
spectra developed by the time history analysis were utilized to .
determine the appropriate acceleration coefficients for the various
elements being -analyzed. The fundamental frequency of the element:
being analyzed was computed and its corresponding acceleration coef-
ficient was obtained from the appropriate response spectrum curve.
If the computed frequency was within the resonance region of the
amplified response“spectrumﬂcurve,‘the,resulting acceleration -coef- .
ficient was increased by 50 percent to conservatively account for any
increased participation from other modes. The resulting acceleration.
coefficient was then used to compute the moments, shears, and forces -
attributed to the seismic loading.: ' ‘ ‘

3.6 Static Analysis

The turbine building complex was analyzed for static load conditions
using the three-dimensional finite ‘element model of the structure -. -
with a fixed base. A detailed description of the finite element
model is presented. in Section 3.1. The static loads analysis was
performed using the :BSAP computer code. The static loads include:
(l)vdeadlload due’ to mechanical and electrical subsystems and .compo- .
nents and the structure itself, and (2) live loads of 20 psf on the.
area. The resulting forces, shears, moments and displacementsvwegé'
computed for-all elements in the model. o SR

3.7 ﬁaéonry Wall Analysi$ 

Masonry wall subsystems. in the turbine building were determined to be
" capable of withstanding substantial inelastic deformations transverse
~to the plane of the wall without adversely affecting the structural
integrity of these walls. . This is due to the presence of vertical
reinforcement, the location of the walls, and the function of the
~walls. Therefore, the out-of-plane responses of several masonry wall
subsystems were analyzed inelastically and evaluated against appro-
priate ductility ratios in accordance with the acceptance criteria of

9
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Reference 6. 1n-p1ane shears were evaluated separately and the
results were considered with the transverse response.

The inelastic analysis of masonry walls was performed by Computech
Engineering Services, Inc. An analytical model was developed by
Computech based upon the evaluation of data taken from tests of
masonry walls. This model was two-dimensional and consisted of
planar elements to simulate the concrete block, gap elements at

- midspan to simulate crack formation, and tension only elements to

model the central reinforcement (see Figure 20).

After verification that the modellxng assumptions adequately simulated
the response of test specimens to cyclic loading, a model was developed
for the nonlinear analysis of each masonry wall being evaluated. The
nonlinear analysis was performed by the time history direct integra-
tion method using the DRAIN 2D Computer Code. The analytical model

was excited by several actual earthquake records which were scaled to
envelope the 2/3g Housner Response Spectrum.

"Detailed descriptions of the modelling procedure, the model verifi-

cation, evaluation criteria, and the analysis results for out-of-plane
loadings are provided in References 6, 7 and 8.

10



4.0 STRUCTURAL EVALUATION

This section provides the results of the structural evaluation of the
four extensions of the turbine building, the turbine generator pedestal
and the turbine gantry crane. Unless otherwise specified herein the
reevaluation criteria by which the analytical results were reevaluated
are given.in Section 3.8.4 of Reference 1. In general the basis for
criteria governing the stresses within the elastic range as described
therein is current day code requirements. ‘

For steel column and beam members if the resultant stresses were in-.

the inelastic range an appropriate inelastic interaction equation was
used. In the structural evaluation of steel beam-columns, biaxial
bending of the members along with their axial loads was considered.

"For most of the members the stresses due to applied loads were in the

elastic allowable range. When calculated stresses were in the
inelastic range, an appropriate plastic interaction equation taking.
into account biaxial bending was used. The basis for this equation
is described in the following paragraphs. : B

The AISC specification (Ref. 9) does not provide for the ultimate .
strength of columns in biaxial bending, the Code provisions are for .
single axis bending only. In this evaluation both the major axis and
the minor axis moment were taken into account along with the axial
load in determining the ultimate capacity of the steel columns. The
interaction equation used was: ' :

P 1 Mx 1 M ' - ‘
Py T T.18 Mpx' T.67 —E%§ £.1.0 : : (4-1)

P = Applied axial load, kips .

Py = Yield stress x section area (F_ x A)

Mx = Applied moment, major axis, kiEAinches

My = Applied moment, minor axis, kip-inches

Mpx = Plastic moment capacity, major axis, kip-inch (Z F.)-

Mpy = Plastic moment capacity, minor axis, kip-inch'(Z; X Fz)

 The first two terms represent the single axis bending as defined by

equation 2.4-3 of the AISC specification. The interaction equation.
relation for axial load and minor axis bending only is: '

P .1 My - - oy
P "Ten <1 < (4-2)
y Py

per Reference 9.

The Structural Stability'Research‘Council's Guide to Stability:Deisgn
Criteria for Metal Structures, 3rd Ed. (Reference 10) and the latest

.Canadian Standards Association code, Steel Structures for Buildings - *
-Limit States Design (Reference 11), state that the ultimate design

capacity of a column subjected to biaxial beding can be represented
by equation (4-1). Therefore this equation was used in evaluating

11




"  the ultimate strength of the beam-columns when they were stressed
qu’ inelastically. In the tables wherever equation (4-1) was utilized it
is noted with the superscript "b". : -

The acceptance criteria for concrete structural members include
: . .increases in concrete compressive strentgh of 5,000 psi was used for
i the reevaluation of the pedestal as compared to the original specifi-
‘ cation which required a minimum 28-day compressive strength of 4,000
. psi. The turbine building foundations were reevaluated utilizing a
i ' concrete compressive strength of 4,500 psi as compared to the original
) specified strength of 3,000 pse. There are several factors that
indicate the actual overall compressive strength of the insitu concrete
is in excess of 5,000 and 4,500 psi respectively. First, the 4,000
and 3,000 psi values are minimum allowables and experience with large
volume placements of concrete in this strength range shows that '
actual test results at 28 days are generally in excess of the required
minimum. - Secondly, a review of References 12 and 13 indicates a
general increase in strength of concret over a time span of 10 years
B : when compared to conventionally controlled cylinders. - In some cases

: ' the compressive strength more than doubled.

‘! Another factor which predicts increased compressive strength in the
N in-situ concrete is that Type II Portland cement.was specified for
T the mix. Experience has shown that this cement would be expected to
¥ ' provide a better-than average strength gain after -28 days. The last
. factor considered was the results of two separate tests conducted in
: early 1977 on the ractor building concrete inside the San Onofre Uni

m ' 1 containment. Five tests using the Windsor Probe showed an average
m compressive strength of 6;440 psi and seven tests cases were f'c =

M : 3,000 psi. These test results are both based on the manufacturer's

! calibration curves supplied with the instruments. Since no direct

g » calibration of the test instrument aganst compressive strength specimens
i - is available,‘these results can. only be considered as indicative of

o ' the strength of the existing concrete. It should be noted that a

' ‘suitable strength reduction would be applied to the above. values to

I - provide ACI 318 statistical assurance that the concrete meets the

4 - strength requirements. In this case (using the Windsor Probe values),

3 ‘ the 6,400 psi average strength would be reduced by 550 psi (since the

i standard deviation is 360 psi), giving a usable f'c = 5,890 psi.

Therefore, taking into account all of the above factors, conservative
w values of up to 50% more than the original minimal design values for
! the in-situ concrete compressive strengths were utilized in the

_ structural reevaluation of the turbine pedestal and turbine building
g - foundations. ' :

4.1 North Extension Structural Evaluation

This section summarizes the results of the structural evaluation of
the north extension framing. The north extension framing. consists of
N . two bays in the east-west direction and two bays in the north-south .
v direction. The north extension operating deck has a 7 foot 6 inch

cantilever overhang east of column line 6 and a 4 ft 8 inch overhang
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west of column line 8. At elevation 30' = 0" there is a mezzanine
framing between column lines A and B. The mezzanine provides access
to the main steam valves and some controls instrumentation.

There are six new bracing members installed in the north extension.
The sizes of these members vary from W12 x 120 to Wl4 x 330. The
bracing members are designed as tension-compression members. By
installing these members in both the north-south and east-west direc-

~tions the existing moment carrying frames are converted to braced

moment carrying frames. These stiff members impart significant
stiffness to the frames in the vertical and horizontal directions.-

Introduction of these members along with the required foundation
modifications have changed the fundamental frequency of the north -
extension from 1.7 Hz to 4.7 Hz for north-south translation. These
bracing members carry a significant portion of the lateral load, help
reduce lateral displacements and thus reduce the column moments. The
locations of the bracing members in the morth extension are shown in
Figure 22. The sizes of the braces and the stress levels associated
with them are tabulated in Table 2. -The axial stresses compared with
elastic allowable axial stresses indicate a very conservative range
in safety factors of 1.34 to 1.51. '

The evaluation of the girders and beams is tabulated in Tables 3 and
4. All the girders evaluated have stress levels within the allowable
limits. The safety factors which compare actual bending stress vs.
allowable bending stress range from 1.05 to 1.80. The crane rail v
girders have safety factors of approximately 1.5. The stress levels
in all the girders and secondary beams indicate that they remain
within the elastic range. ' -

The evaluation of the mezzanine beams (see Table 4) shows that all of
the beams, except beam NEM-B4, have stresses within the allowable
limits. For beam NEM-B4 the factor of safety was 0.80, therefore
this member will be strengthened by adding cover plates which will
ensure that the stresses will remain within the criteria limits. -

The column-girder moment connections were evaluated to determine the

stress level in the connection region when subjected to the DBE

loads. Specifically the beam web shear, column flange stresses below
the connection and the adequacy of the stiffeners for beam web crippling
were checked. There are eight moment connections in the north extension.
In October, 1981 five of the eight moment connections were modified g
such that they are now capable of remaining elastic while resisting

the full plastic moment capacity of the largest -connected member.

The locations of these strengthened moment connections are at the top

of columns B-6, B-7, B-8, D-6 and D-8. For all the moment connections
the column flanges are connected to the underside of the girder with

*full penetration welds. The web of the column is fillet welded to

the underside of the girder. The girder spans continuously over the
columns. The stiffeners inside the flanges of the girder, which are
located directly in line with the column flanges, are fillet welded
to the girder web and flanges. : ‘
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The results of the moment connection evaluations are tabulated in -
Table 5. For all the connections the column flange stresses are
within the elastic allowable limit of 35.2 ksi. The actual stress
values vary from 6.49 ksi to 24.1 ksi. The check on the stiffener
area provided versus the area required results in safety factors
ranging from 1.15 to 3.47. The beam-web shear stress values vary

‘ from 7.81 ksi to 21.0 ksi and have a safety factor range of 1.10 to
s 4.56 for all connections with the exception of the comnnection at A-7.
‘ The moment connection at column A-7 will be modified during the
present outage by adding a web doubler plate, thus ensuring that the
resulting stresses will remain within the allowable limits.

The bolted connections primarily use 3/4" ¢, with some 1" ¢, ASTM A
325 high strength bolts. All these connections were detailed as
shown in Part 4 of the AISC Manual of Steel Construction, Sixth _
Edition. The results of the adequacy of the bolted connections is
tabulated in Table 6. The tactor of safety, which compares.the applied
g shear force with the shear capacity of the bolted connection, ranges -
from 1.64 to 4.24, well within acceptable limits. ‘ '
The results of the column evaluations are listed in table 7. 1In this
evaluation the column interaction equations given in section 1.6.1 of
the AISC manual were used. If the combined stress-factor indicated
I that the maximum stress on some portion of the section was above the
i elastic yield then the ultimate strength of the member was compared
with the applied forces on the column using equation (4-1). The
: summary of results indicate the safety factors comparing the ultimate
ﬂ“’ strength versus applied forces vary from 1.06 for column D-8 to 1.49
H for column A-6, with the exception of column B-6 whose safety factor.
o was 0.99. The overstressed portion of column B-6 is located at grade

outage. This will ensure that the column stresses will remain within
the elastic allowables when subjected to the seismic loads.

In the evaluation of the column anchorages the adequacy of the anchor
! bolts and the baseplates were examined. If the bending stesses in
the base plate exceeded the elastic allowable stresses then the
plastic moment capacity of the base plate was compared with the

applied moment. The results are tabulated in table 8. All the anchor -

bolts are made from Al193 steel (allowable tension = 101 ksi). The
] ' stresses in the anchor bolts vary from 5.3 ksi at B-7 to 92.2 ksi at
b column A-7, with the exception of D-6 which has a stress of 124 ksi.
The anchorage at column D-6 will be strengthened during the present
outage by installing rock bolts directly into the pedestal mat.

The base plate evaluations show that the bending stresses in all the
base plates are within the criteria allowables, except at A-7 and
D-6. At column D-6 the base plate and anchor bolt assembly will be
y modified as stated above. For the column A-7 base plate the
it calculated moment exceeds the plastic moment capacity by approxi-
! mately 10%. However, the base plate is encased to a depth of 2 feet
. in the concrete column cap (see Figure 40) which has approximate plan
‘]D dimensions of 4 feet by 3 feet. In computing the baseplate mometits

‘: . 14
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the restraint applied by the reinforced concrete column cap in conjunc-
tion with the slab at grade and 'the subsequent reduction in the
‘applied moment on the anchorage was not considered. Because of this
conservatism in the analysis it is concluded that the baseplate at
column A-7 is. adequate.. e : : :

The existing foundations in the north‘eXtensionvhaVeVbeen modified to
resist the increased uplift due to DBE loads. .The modifications made

-are shown in Figure 17.. New north-south grade beams were placed -
between columns A6 and B6 and columns A8 and B8, 'while an east-west

grade beam was placed between columns B6, B7, and B8. Dimensions of

the new grade beams are approximately 10'-0" wide and 5'-6" deep.

Each grade beam was rigidly connected to"the existing footings by ‘
drilling and grouting in threaded rock bolts and mechanically connecting
them to threaded rebar in the new grade beams. A typical section of

the structural connection is shown' in Figure 18. - = B .

The design of the foundation modifications. are such that allowable .
soil bearing pressures and footing (concrete & reinforced steel)
stresses are not exceeded. The ‘resulting soil pressures range from a
minimum of 9.7 ksf to a maximum of 10.4 ksf which occures ‘along-the -
hew east-west grade beam. The maximum allowable bearing pressure for o
the soil is 40 ksf, resulting in a factor of saféty of 3.85. The
analysis of the new foundations revealed that the ultimate design
moment of 484 K-FT (obtained in East-West grade beam) was much less
than the foundation's moment capacity of 1293 FT-K, resulting in a
factor of safety of 2.5, C ' L

'West Heater Platform Structural Evaluation

The following section summarizes the results of the structural evalua-
tion of the west heater platform framing. The west heater platform
consists of six bays in the north-south direction and- two bays in. the
east-west direction. A small extension to the framing is present at ',
the south-east corner of the structure. The plan view of the west
heater platform at the deck level (elev. 35'-6") is shown in Figure .
9. _ _ _ v ‘ o .

There are fourteen new bracing ‘members installed in the west heater
platform framing. The sizes of these members vary from W12 x 79 to -
W12 x 170. The locations of the braces are shown in Figures 28 and
29. Three of the braces in the east-west direction are located - -
exterior to the west side of the west extension. The bracing members

“have converted the moment carrying frames into braced moment carrying
frames. ' : ' '

By installing the stiff bracing members and the associated foundation
modifications the stiffness of the west platform framing has increased
significantly in both of the lateral directions. The fundamental
frequency of the structure has increased from 1.7 Hz to 4.1 Hz in the
east-west direction and from 2.0 Hz. to 5.5 Hz in the north-south.
direction. The bracing carries a significant portion of the lateral
load, reducing the lateral displacements and also reducing the column °
moments. The sizes of the braces and the stress levels associated
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vith them are tabulated in Tables 9 and 10. The axial stresses
compared with the elastic allowable axial stresses indicate a very .
conservative range in safety factors of 1.67 to 3.68.

Girder sizes vary from W24 x 84 to W24 x 120 while typical sizes of
secondary beams range from W14 x 30 to W24 x 76. The results of the
beam and girder evaluations are tabulated in Tables 11 and 12. The
safety factors comparing the actual bending stress with allowable
bending stress range from 1.02 to 3.8l. The exceptions. are beam. ,
J12-K12 with a safety factor of 0.93, and beam Cl1- -C13, with a safety
factor of 0.97. Cover plates will be added to-these two beams to o
ensure their adequancy.. )

The column-girder moment connections were evalusted to determine the
stress level in the connection region when subjected to DBE loads.

- Specifically the beam-web shear, column flange stress, and the adequacy
of existing beam web stiffeners in preventing web crlppllng were
checked. There are seventeen moment connections in the west heater
platform framing. In all connections, the column flanges are connected
to the bottom flange of the girder w1th a full penetration weld. The
girder spans continuously over the column. The stiffeners are located
inside the flanges of the girders, directly in line with the column
flanges to provide a continuation of the flanges. The stiffeners are
typically fillet welded to the web and flanges -of the glrder

As shown in Tables 13 and 14 the moment connect10n= in the west
heater platform have column flange stresses well within the allowable
limits of 35.2 ksi. The actual stress values vary from 8.14 ksi to
22.10 ksi.. Beam web shear stresses ranged from 6.46 ksi to 18.7 ksi
resulting in a safety factor range of 1.23 to 3. 56, well within the
acceptable limits. The evaluation of beam web ¢rippling indicated
that the size of the stiffeners provided are adequate. Calculated
safety factors (ratio of area of stiffener provided to area required)
ranged from 2.61 to 8.96.

The bolted comnections in the west heater platform use 3/4" ASTM A
325 high strength bolts. All connections were detailed as shown in
Part 4 of the A1SC Manual of Steel Construction, Sixth Edition. The
results of the evaluation of the bolted connectlons are tabulated in
Table 15. The factor of safety for these connections, which compares
the applied shear force with the shear capacity, range from 1.00 to
1.92 and is acceptable

There are seventeen maJor structural Columns (sizes vary from W24 x
100 to W24 x 145) and six small size columns (W8 X 31). Evaluation
of the columns for the forces obtained from the response spectrum
analysis is tabulated in Tables 16 and 17.

The tabulation of the results shows that all the structural columns
are acceptable, except column Cl3. For the columns meeting the '
criteria the safety.factors which compare the combined stress factors.
with the allowable combined stress factors range from 1.01 for column
H9 to 2.50 for column C9. Column Cl3 is a W8 x 31. 'This small
column does not meet the criteria allowables but will be strengthened
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by adding a structural tee during the present outage. The installa-

"tion of this modification will enable the column to remain within its
elastic limits when subjected to the design loads.

In the west heater platform, fifteen column anchorages are designed
as moment resisting connections. This is achieved by providing
stiffeners perpendicular to and on the outside of the column flanges
with a horizontal steel plate connecting the tops of the stiffeners.
The horizontal plate provides a seat for the anchor bolt nuts. A
typical moment resisting column base plate assembly is shown in
Figure 40. - ‘ :

In the evaluation of the column anchorages, the adequacy of the
anchor bolts and the base plates was examined as well as the stresses
in the supporting foundation. In calculating the bending stress in

“the base plate, if the calculated stress exceeded the elastic limit

stress, then the plastic moment capacity of the base plate was compared
with the applied moment in the base plate: Results for the column
anchorages are tabulated in Tables 18 and 19. Calculated anchor bolt

~ tensile stresses for the A193 steel bolts are all within the elastic

allowable of 101 ksi. The tensile stress values for these bolts
ranged from 0.9 ksi to 85 ksi. ' ' ' :

However, at column anchorages C-11 and C-13 the existing anchor bolts
are A 307 material. The tensile stress on the bolts exceeded the
allowable stress by a large margin. The base plate anchor bolt
assemblies at locatioms, C9, Cll and C 13, have been modified during
the present outage by increasing the base plate area and providing
additional anchor bolts of A193 material. The new -configuration has
stresses within the elastic allowable limits. Base plate bending
stresses were all within the elastic allowable of 36 ksi except at
column K12. However, at K12 the base plate did not exceed its plastic
moment capacity (factor of safety of 1.07) and is therefore acceptable.
The allowable bearing stress on. the concrete was not exceeded with
stresses ranging from 0.36 ksi to 2.63 ksi.

Existing foundations in the west heater platform have been modified
to resist the increased uplift loads resulting from the DBE loading.

‘As shown in Figure 17, three types of modifications were made; 1.)

increase the size of an existing footing; 2.) provide a grade beam
between two existing footings, or 3.) construct a new independent
foundation. Column foundations at columns C9 and L9 were increased
in size with additional widths and lengths of approximately 3 feet by
8 feet added at C9 and 'l foot by 9 feet at L9 respectively. New
north-south grade beams were placed between columns Cll and El1l as
well as along column line 13, connecting columns C13, E13, F13, G13,

- and H13. In addition, at the south end of the west platform grade

beams were placed between columns J13 and K13 and K12 and K13. At K13
a 16 foot extension was added extending to the west of column K13.
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4.3

_For the two cases of modifying foundations previously described,

(1ncrease in foundation size or addition of a grade beam) a rlgld
connection was made between the existing footings and the new founda~
tions by drilling and grouting threaded rock bolts in the existing

‘footing and mechanically" fastening them to threaded rebar in the new -

foundations. A typical section showing the structural comnection is
detailed in Figure 18. Two locations in the west platform required
the placement of a new, independent foundation. Seismic bracing
extending outside of columns G13, H13, and L10 required new
foundations. :

The new foundation modifications were designed such that allowable
soil bearing pressures as well as foundation ‘(concrete & reinforcing
steel) stresses were not exceeded. Resulting soil bearing pressures
for the foundation modifications range from 2.1 ksf to 13.1 ksf. The -
maximum pressure of 13.1 ksf, which occurred at the enlarged footing
at column C9, is well within the 40 ksf allowable value, thereby
giving a safety factor of 3.0. Ultimate moment capac1t1es of all.
modified footings were never exceeded. The continuous grade beam
from columns C13 to H13 resulted in a moment of 7231 ft-K compared
with its ultimate capacity of 8000 ft-K while the grade beam along .
‘column Line K reached a moment of 2916 ft-K, which is less than its
capacity of 3984 ft k. :

East Heater Platform Evaluation

In this section the results of the reevaluation of the structural
members in the east heater platform are summarized. The deck level -
framing is shown in Figure 8. In the east platform framing there are
5 bays in the north-south direction and two bays in the east-west
direction. There is also a small extension to the framlng at the
southwest corner of the structure. '

In the east heater platform framing fifteen new brac1ng members have
been identified and included in the analysis. The sizes of: bracing
members vary from W12 x 79 to W12 x 120 as shown in Figures 13 and
14. The bracing members will convert the ex1st1ng moment carrying
frames into brace moment carrying frames. By introducing the bracing-

members and associated foundation modifications the stiffness of the

east heater platform framing will increase significantly in both
horizontal directions. The fundamental frequency of the extension
will increase from 1. 7 Hz to 4.60 Hz in the east-west direction and
from 2.0 to 5.8 Hz in the north-south direction.

The stiff bracing members resist a significant part of the total
lateral load, reducing the lateral displacements and the column
moments. The size of braces, the stresses associated with them and
their comparison with elastlc allowable axial stresses are shown in -

- Tables 20 and 21. The factors of safety for the bracing members,

which compare calculated stresses with elastic allowables, range- from
1.32 to 2.60.
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‘relatively large span. The member between G2 and H2 is a W16 x 36

The results of the evaluation of the girders and secondary beams are
shown in Tables 22 thru 24. All of the girders and beams except the

' two beams as noted below meet the acceptance criteria. The safety .

factors which compare the allowable bending stresses with the
calculated bending stresses vary from 1.03 to 4.7 for the acceptable
beams. \ :

In the north-south‘direction girders E1-F1 and G2-H2 have bending
stresses of 42.5 ksi and 44.9 respectively. .The girder between El
and F1 is a W21 x 55 member and has a simple span of 27.5 feet, a

with a simple span of 8 feet. Both of these will be modified by -
adding steel coverplates. : o ‘

The existing column girder moment connéctions were evaluated to
determine the stress level in the connection region when subjected to
the DBE loads. Specifically the beam-web shear, column flange stresses
and the adequacy of the stiffeners for the beam web crippling were
checked. Theré are sixteen moment connections in the east heater

deck framing. For all the connections the column flanges are connected
to the underside of the girder with full penetration welds. The

girder spans continuously over the columns. The stiffeners inside

.the web of the girder, which are located directly in line with the -

column flanges, are fillet welded to the girder web and flanges.

The results of the evaluation of the column girder moment connections
are given in Tables 25 and 26. For all the connections the column.
flange stresses below the connection ranged from 5.27 ksi to a maximum
of 19.77 ksi. These are well within the allowable of 35.2 ksi for
A36 steel. The beam web shear stresses calculated ranged from 3.42
ksi to 16.94 ksi. These are well within the allowable stress of

23 ksi. The average value of the beam web shear stress was about 12
ksi. The evaluation of the beam web crippling indicated that the
size of the stiffeners provided are more than adequate. - The safety
factors comparing area of stiffener provided versus area required
varied from 1.76 to 23.5. :

The bolted connections primarily use 3/4"f¢, with some 1"@, ASTM A 325
high strength bolts. All these connections were detailed as shown in
Part 4 of the AISC Manual of Steel Construction, Sixth Edition. The
results of the adequacy of the bolted connections are tabulated in
Table 27. The factor of safety, which compares the applied shear
force with the shear capacity of the bolted comnection, ranges from
1.11 to 3.98, well within acceptable limits.

The East Heater Platform framing has sixteen major structural columns
(sizes vary from W24 x 100 to W24 x 130) and four small size columns
(W8 x 31). Evaluation of the columns for the forces obtained from
the response spectrum analysis is tabulated in Tables 28 and 29.

The tabulation of the results shows that all the structural columns
are acceptable, except the two columns, El, and F2. For the columns
meeting the criteria the safety factors which compare the combined
stress factors with the allowable combined stress factors range from
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1.19 for column H2 to 2.29 for ¢olumn K1. Column El is a W8 x 31 and
column F2 is a W24 x 130. These two columns do not meet the criteria
allowables but will be strengthened by adding coverplates and structural
tees.. The installation of these modifications will emable the two '

. columns to remain within their elastic limits when subjected to the’

design loads.

In the evaluation of the column anchorages the adequacy of the anchor
bolts and the base plates were examined. If the bending stresses “in
the base plate exceeded the elastic allowable stresses then the
plastic moment capacity of the base plate was compared with the
applied moment. The results are tabulated in Tables 30 and 31. Most
of the anchor bolts are made from Al193 steel (allowable temsion = 101
ksi) and the base plates are A36 steel. The calculated stresses in
the anchor bolts vary from 6 ksi to 79.2 ksi and are less than the
101 ksi allowable tensile stress. At column anchorages E1, E3, J2,
K1 and L5 the tensile stress exceeds the allowable. The column base
anchorage at E3 will be modified by providing a knee brace to the
column and a new base plate and anchor bolt assembly. Modifications
will also be designed for anchorage at columns El, J2, K1 and 15.
Base plate bending stresses were -all within the eleastic allowable of
36 ksi except at columns E1 (123 ksi), E3 (109 ksi) and J2 (78.4
ksi). Base plate modifications at these columns will be provided.
The allowable concrete bearing stress was exceeded only at columns El
(6.59 ksi) and E3 (6.03 ksi). Base plate modification at these columas
will result in a reduction of concrete bearing stress to within
allowable limits. :

Existing foundations in the east heater extension are to be modified
such that increased uplift loads from the DBE will be resisted.
Figure 17 gives a plan view of the new foundation modifications. New
grade beams extending between colummns El, F1, Gl, and F2 will be
installed resulting in a "T-shaped" combined footing. A similar
modification will be done comnecting columns H1, J1, K1, and J2. Each
portion of the T-shaped footing will be approximately 12' wide and 8'
deep. The individual spread footing at column E3 will be increased
in size by approximately 8' in length and 4' in width. For both the

 T-shaped footings and the footing at -column E3, 'rock bolts will be

drilled and grouted into the existing foundation and then attached to
the new foundation by threaded rebar, thereby'providing a rigid
connection between the two foundations. A typical section detailing
the structural connection is shown in Figure 18. 1In addition to the
previously mentioned modifications, an individual spread footing will
be constructed approximately 30 Ft. south of column L5. This footing
will be 12' wide by 8' deep and will be be used to provide anchorage
for the outside brace extending from column LS. : :

Foundation modifications were designed such that allowable soil
bearing pressures and allowable footing stresses (concrete and
reinforcing steel) were not exceeded. Soil pressures in the east
extension range form 2.2 ksf to a maximum of 20.1 ksf which occurred .
in the T-shaped combined footing connecting columns El, F1, 6%, and
F2. The allowable bearing pressure of the soil is approximately 40
ksf giving a factor of safety of 2.

20




4.4 South Extension Structural Evaluation

This section summarizes the results of the structural evaluation of
the south extension framing. In the south extension framing there
are two bays in the east-west direction and two bays in the morth- -
A south direction. The framing along column lines six and eight is

. , extended south of the extension by extending the crane rail girder
L one more bay with a contilever (see Figure 7). This extension south
' of the main structure is used for keeping the gantry crane parked or
for unloading the spent fuel cask form the deck level into the
transport vehicles.

There will be eight new braces installed in the south extension -

‘ framing. All the braces will be installed in the frames at the

¥ periphery of the .south extension. The sizes and locations of the:

1 braces are shown in Figure 15. The bracing members will significantly
increase the stiffness of the south extension framing. The -fundamental
frequency of the south extension in the east-west direction will be

‘ 8.9 HZ and in the north-south direction 8.3 Hz. The stress levels in
i : the bracing members and the elastic allowable stresses are listed in
N Table 32. The safety factors vary from 1.87 to 4.14 and are:

3 accepatable. . o Cor T

1 The results of the evaluation of the beams and girders are tabulated-

! in Table 33. The girder sizes vary from W24 x 84 to W36 x 230 for

' the crane rail girder. Typical sizes of secondary beams are between

i W16 x 36 to W24 x 68. The overall safety factor comparing combined ,

ﬂ“’ stress factor with allowable combined stress factor ranges.from 1.18 . -~

i to 5.00. Therefore all the beams and girders located in the- south
extension satisfy the acceptance criteria.

b The existing column girder ‘moment connections were evaluated to |
determine the stress level in the connection region when subjected to
the DBE loads. Spec1f1cally the beam-web shear, column flange

‘ stresses and the adequacy of the stiffeners for the beam web cr1pp11ng
l were checked. There are ten moment connections in the south extension
] deck framing. For all the connections the column flanges are connected
|- to the underside of the girder with full penetration welds. - The

; girder spans continuously over the columns. The stiffeners inside

the web of the girder, which are located directly in line with the

} column flanges, are_fillet welded to the girder web and flénges

The results of the moment connectlon evaluations are listed in Table
34. For all of the connections the column flange stresses are well
within the allowable limits. The, actual stress values vary from 6. 89
ksi to 14.0 ksi (stress allowable: 35.2 ksi). The beam web shears
range from 5.28 ksi to 10.4 ksi and have a safety factor range of 2.2

l& to 4.36, well within acceptable limits of the criteria. The evaluatlon
| ' of the beam web crippling indicated that the size of the stiffeners

; provided are more than adequate. The minimum safety factor comparlng
li : area of stiffener provided versus area requlred was 9.91.

%
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The evaluation of the bolted connections is tabulated in Table 35.
The bolted connections were made with 3/4" § and 1" @ bolts, a 325-F
type. The safety factors which compare the applied shears versus the

shear capacity of the connection varies from 1.57 to 5.73 and are
acceptable. ' ‘

There are ten major structural columns with sizes varying from W24 x
100 to W24 x 130. Table 36 sumnarizes the results of the column .
evaluation. ' All of the columns meet the criteria with safety factors
(comparing combined stress factors with allowable combined stress
tactors (ranging from 1.26 to 1.90. ’ o

For the south ‘extension columns there are ten column anchorages that
are designed to resist moments at the base of columns. The moment
resisting connection consists of stiffeners outside of the column
flanges, perpendicular to the column flanges; connecting the tops of
the stiffeners with a horizontal steel plate with holes for the
anchor bolts. This horizontal plate provides the seat for the nit

for the anchor bolt. A -typical anchor bolt base plate assembly is
shown in Figure 40.

The evaluation of the column anchorages included the adequacy of the
anchor bolts and the column base plates. The base plates are A36
steel and the anchor bolts are A193 steel. As shown in Figure 40 all
the base plates are encased in the ‘column cap concrete. In calculating
the bending stresses in the base plate if the calculated stress
exceeded the elastic limit stresses, then the plastic moment capacity
of the base plate was compared with the applied moment on the base
plate. The calculated results are tabulated in Table 37. These
indicate that the anchor bolt tensile stresses are within the elastic
allowable stress of 101 ksi (except columns M6, M8, R6 and R8) with
the values ranging from 9 ksi to 39.3 ksi. The anchor bolts for
columns M6, M8, P6, R6 and R8 had. tensile stresses greater than the
elastic allowable limits ranging from 148 ksi for P6 to 197 ksi for
R8. ' : : S . B

;A The column base plates met the criteria allowables, except for column

P6, with base plates at M6 and M8 being the most highly stressed of

the base plates that are acceptable. The base plate thickness provided
for columns M6 and M8 is acceptable with calculated bending moment
being about 50% of the plastic moment capacity of the base plate.

For the base plate at column P6 the calculated moment of 45.9 k-in/in

exceeds the plastic moment capacity of 40.8 k-in/in by a margin of
‘13%. - ' S

The anchorage of columns M6, M8, P6, R6 and R8 will be strengthened
by providing additional anchor bolts and increasing the area of the.
base plates. By installing these modifications the design safety
margins for the anchorages will be restored.

The existing foundations in the south eXtension of the turbine building
are to be modified to resist the increased uplift loads resulting

from the DBE.. A plan view of the modified foundations is shown in
Figure 17. New north-south grade beams will be constructed from
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4.5

columns M6 to N6 and M8 to- N8 while a continuous east-west grade beam
will be added, comnecting columns P6, P7 and P8. The two north-south
grade beams will be approximately 12 ft. wide and 8 ft. deep while
the continuous footing along column line P will be approximately 10
ft. wide and 6 ft. deep. Each of the three new grade beams will be
rigidly attached to the existing foundation that they span between.
Rock bolts will be drilled and grouted into the existing foundation
and mechanically fastened to threaded rebar in the new grade beams.

A typical section detailing the structural connection is shown in - -
Figure 18. 1In addition to the grade beams, one spread footing will
be constructed approximately 20 ft. east of column P6. The new
footing which is approximately 12 ft. square and 7 ft. deep will
anchor . the outside brace extending from column P6. '

The new foundation modifications were sized such that allowable soil
bearing pressures as well as allowable stresses in the concrete and
steel are not exceeded. Resulting soil bearing pressures range from.
0.46 ksf to a maximum of 2.2 ksf which occured along the continuous
east-west grade beam. The allowable bearing pressure of the soil was
not exceeded and the safety factors ranged from 18 to 87.

Heater Platforms and Extensions Deck Evaluation

The turbine building north and south extensions and east and west
heater platforms support 8 1/2" thick reinforced concrete post-
tensioned decks, which are welded to the structural steel framing.
During construction the decks were post-tensioned by tendons spaced

at approximately 2 1/2 feet on center in the north-south and east-
west directions. One year after the completion of the post tensioning
the decks were attached to the steel framing by welding the girders

to insert plates which were keyed into the deck.

Since the deck is post-tensioned and was designed to support heavy
construction loads, including a large live load, its moment capacity
was found to exceed the calculated moments for the seismic reevaluation
criteria. 'In view of these results it is concluded that the structural
integrity of the post-tensioned decks is assured and that the flexural
and shear stresses are within the BOPSSR criteria allowable values.

The existing deck slab has steel insert plates with shear connectors
embedded in the deck slab. The steel insert plates are welded to the
top of the deck steel framing girders. Depending on the orientation
of the insert plates, they were considered to offer resistance in
either the north-south or east-west direction only. The deck slab to
structural steel framing connection was evaluated to examine if it
can resist the lateral loads from the deck slab. For the west heater

" platform the resistance capacity of the connections was 1.03 times

the total applied force in the north-south direction and 1.06 times
the total applied force in the east-west direction. Even though the
total resistance capacity of the connections is greater than the
applied forces, the weld size on the connectons will be increased
from 5/16" to 7/16" at some insert plate locations and thus a design
margin of 1.1 will be established. -
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4.6

4.7

For the north extension the connections can resist 70% of the applled‘
load in the north-south direction. In the east-west direction the
connection capacity is 1.92 times the applied force. The insert
plate connection capacity for the north-south direction will be
increased by increasing weld size and by providing some shear connec-
tors to the deck slab to restore the required design margin. In the
south extension the resistance capacity of the connections are 1.15
times the total applied forces in the north-south direction and 1.06
times the total resistance capacity of. the connections is greater
than the applied forces in the east-west direction. The weld size on.
the connections in the east-west direction will be increased from
5/16" to 7/16" at some insert plate locations and thus a design
margin of 1.1 will be established.

In the east heater platform the connections can resist 65% of the

total applied load in the north-south direction and 69% of the total
applied load in the east-west direction. The insert plate connection
capacity for both the north-south and east-west directions will be
increased by increasing weld size and by providing some shear .connectors
to the deck slab to restore the required design margin.

Masonry Wall Evaluations

.

Reinforced masonry block walls are located about the periphery of the

east and west heater platforms and the south extension. As is indicated
in Figure 19, the only connection fo these walls to the structural

steel framing is at the top of the wall by a double pin connctor that
transmits only loads normal to the wall. In-plane loads are not
transferred to or from the structural steel framing. In the north
extension the only masonry wall is located at the north end of the
extension between the framing and the steel containment sphere. . This
wall is a cantilever wall that is not connected to the structural

steel framing.

The out-of-plane loadlngs were evaluated by nonlinear analysis performed
by Computech Engineering Service, Inc. (CES). These analyses are
described in References 7 and 8. The acceptance criteria for

masonry wall ineleastic behavior is given in Reference 6. The only
in-plane loads acting on the walls are their own interia effects,

which are insignificant when compared to the out-of- plane loading
effects. Therefore, as concluded in the CES report the masonry walls
are adequate. .

The double pin connector that transmits loads normal to the walls to
the steel framing system at the deck level was evaluated. The results
of the evaluation show that the comnections are adequate and the
resulting minimum safety factor is 1.1.

Turbine Gantry,Crane'Stability Evaluation .

The turbine gantry crane (see Figure 4) is not safety related, however
its collapse could impact safety related systems. Therefore, the
crane's stability was evaluated as part of the BOPSSR program. The
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4.8

criteria utilized for evaluating the gantry crane was essentially the

same criteria that was applied to the structural steel portions of
the turbine building.

The gantry crane was modeled with and included in the turbine building
complex dynamic analyses as described in Section 3.0. The seismic
plus static moments, shears, axial loads and torsion applied to the
beam elements of the gantry crane resulted in stresses that were less
than the yield point of the steel, with one exception. .The exception

‘'was the lower horizontal member between the vertical legs of the

crane. The results indicate a stress that exceeds the material

‘minimum yield point by about 5%. However, this only means at worst

that a portion of the member's cross section might enter the plastic
realm of behavior and respond as a partially plastic (ductile) member.
Therefore it is concluded that the structural members of the turbine
gantry crane are adequate to resist the DBE loadings. :

The analysis also show that the turbine gantry crane is able to
resist the overturning forces associated with the design event. The
factor of safety against overturning in the north-south direction is
4.5, while in the east-west direction it is 60 (allowable factor of
safety: 1.1). Therefore the turbine gantry crane is adequate to
resist the DBE loads. '

Turbine Building Complex Deflection Evaluation

The time history analjsis (see Section 3.4) was used to calculate
maximum deflections associated with the four extensions of the turbine
building and the turbine-generator pedestal. As shown in Figure 46,

there is a 1 1/2" gap between the concrete deck of the north exten51on

and the control building on the east side, pedestal on the.south side
and the spent fuel pool on the west side. Table 38 shows the maximum
deflections of the north extension in the east-west and north-south
directions. The maximum north-south deflection is 0.747" and the
maximum east-west deflection is 0.729 ". The deflections are small
at the deck level because of the stiffening effects of the new bracing
members in the north-south and east-west directions.

An independent time history analy51s of the fuel storage building has
shown that the maximum deflection of the spent fuel pool adjecent to
the north extension deck slab is 0.46", thus the Square Root of the
Sum of the Squares (SRSS) combined deflection is 0.80, much less than
the existing seismic gap of 1 1/2". Table 39 shows the SRSS combined
deflections in the north-south direction with the pedestal and in the
east-west direction with the control building are all less than the
seismic gap of 1 1/2". The north-south deflection of the west heater
platform adjacent to the 480V Room of the fuel storage building is
0.327". The SRSS combined deflection of the fuel building with the
west heater deck is 0.86" less than the seismic gap of 1 1/2",




4.9

The.analysis results verify that the bracing is adequate to ensure
that there will not be any structure-structure interaction (banging)
associated with the turbine building complex.

Turbine-Generator Pedestal Evaluation

The turbine pedestal is a massive reinforced concrete structure
consisting of a five foot thick foundation mat, four large columns,
two on the north end and two on the south end, and three large walls
oriented in the east-west direction.

The dynamic model of the pedestal included 90 beam elements (deck and
columns) and 176 plate elements representing the transverse walls.
Soil structure interaction stiffnesses were applied to the base The
pedestal model was incorporated into the complete turbine pedestal/
turbine building model as indicated in Figure 21. The combined
turbine building/turbine pedestal model was evaluated for seismic
loadings in three orthogonal directions; north-south, east-west and
vertical. The results of these separate analyses were combined by

the SRSS technique. 1In addition, the following loadings were combined
with the seismic loads:

] Concrete and machinery dead loads .

0 Longitudinal force of 10% of the machinery dead load
to account for bearing thrust loads

o Cordem vacuum load
o Short circuit torque load

The turbine pedestal was constructed with concrete having a design
strength of f'c = 4,000 psi and reinforcement with a yield point of
40,000 psi. In accordance with the discussion in Section 4.0, the
concrete was assumed to have increased in strength by 25%, or to
5,000 psi. Strength reduction factors were applied in accordance
with ACI 318-77 Section 9.3. These gave allowable shear stresses of

" 132 psi (without stirrups), an allowable tensile strength of 263 psi,

and a compressive strength of 4,590 psi in bending. The slenderness
of the beams, columns and walls were such that capacities were not
affected.

The evaluation of the beam elements in the deck determined that the
computed loads did not exceed allowable capacities for axial forces,
shears and moments in two directions and torsion. It was noted that
the beam on Line E, between 6 and 8, had less area of stirrups than
the minimum required by ACI-318-77, Section N. 5.5.3. However, since
the shear stress was only 47% of the allowable shear stress, this was
deemed acceptable. '
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The evaluation of the four columns 6E, 8E, 6M and 8M, determined
that they had adequate capacity for the applied shear, torsion,
compression and biaxial bending. All reinforcement exceeded the
required minimums. '

The evaluation of the three walls on lines F, H and K concluded

that the walls were adequate for the applied shear, membrane tension
in the vertical direction, and the out-of-plane bending for the

wall about a horizontal axis. At the top of the walls a 7' wide
horizontal strip is designed to resist out-of-plane bending about a
vertical axis and was found to be adequate. For the portion of the
wall below the top 7', the horizontal longitudinal ties are #4
rebars at 24" on centers on each face of the wall. The vertical
reinforcing is #18 rebars at 12" on centers, each face. - The horizontal
longitudinal ties conform to minimum requirements of ACI 318- 77
Section 7.10.5.

If the concrete is assumed not to provide any tension capacity (per
ACI 318- 77) then the horizontal rebars are shown to be overstressed
from 2.9 to 4.5 times their allowable limit. However, the concrete
is capable of resisting tensile stresses on the order of 0.4 x f'¢
or 263 psi in accordance with ACI 349-76, appendix B4.3. Taking
this into account the concrete alone can resist 1.3 times the total
horizontal tensile stress for wall K, 1.4 times for wall F and wall
H. On this basis the walls of the turblne generator pedestal are
concluded to be adequate. :
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Summary of Modification

The modifications to the turbine building north and south extensions
and east and west heater platforms are described in the previous
sections of this report. This section presents a general description
of these modifications and a detailed summary of the mod1f1cat1ons in
each area.

The turbine-generator pedestal and turbine gantry crane were found to
meet the requirements of the BOPSSR program without modifications.
The north and south turbine building extensions and east and west
heater platform, were found to require modification to satisfy the
BOPSSR Criteria. The modifications to these.structural steel framlng
.systems are intended to limit deflections and stresses. This is
accomplished by the addition of diagonal bracing. The diagonal

. bracing changes the nature of the structures from moment resisting
frames to braced moment resisting frames. In so doing stresses are
redistributed and deflections are substantially reduced. The new
bracing also causes an increase in uplift loads on the existing
foundations. Consequently modifications to the turbine building
include the addition of more massive foundations. Finally, the new
bracing systems also results in a redistribution of loads which in .
turn required several miscellaneous modifications to increase capacities
of existing members. This is accomplished by providing cover plates
to some existing structural elements and by providing strengthening
to some connections. In summary the modifications to the four areas
of the turbine building may be categorized as follows: (1) Structural
Steel Bracing, (2) Foundation Modification and (3) Miscellaneous.

The following is a summary of modifications to each of the four areas
of the turbine building.

North Extension Modifications

The modifications to the north turblne bu11d1ng extension are currently
" being installed. The installation is scheduled to be completed by

June 1, 1982. Previous modifications to the north turbine building
structural framing connections were described in a letter dated
September 28, 1981 (supplemented by a letter dated October 6, 1981).

The fOIIQW1ng is a summary of modifications to the north turblne
building extension.

STRUCTURAL STEEL BRACING
o .A diagonal brace in the north-south direction from the base of

column D-6 to the top of column B-6

o A structural steel brace in the north-south direction fromAthe
base of column B-8 to the top of column A-8

o An X-brace in the east-west direction between columns B6 and B8

consisting of, diagonals connected at the mezzanine elevatlon of
column b-7.
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: | - | . FOUNDATIONS

Q. o The addition of a U-shaped foundation which incorporates existing
' footings and is structurally tied to the foundation which supports
: QF columns A-6, A-7, and A-8. The new footing runs from column A- 6
o ‘ to B-6 from B-6 to B-8 and from B-8 to A-8

| o MISCELLANEOUS
) A stiffener plate in the connection of column A-8 to girder

ﬂ ' 0 Additional anchor bolts at the base of column D-6

oo 5.2 West Heater Platform Modificatidns

The modifications to the west heater platform are currently being

il installed. The installation is scheduled to be completed by Jume 1,

b 1982. The following is a summary of modifications to the west heater
! platform.

STRUCTURAL STEEL BRACING

o A diagonal brace in the north-south direction from the top of
t column C-9 to a concrete foundation located north of column C-9.

i . ) A diagonal brace in the east-west direction from the base of
4 column C-11 to the top of column C-13.

| o An X-brace in the north-south direction between columns E- 13 and
;;h F-13. '

! .

| 0 A diagonal brace in the east-west direction from the base of

column G-12 to the top of column G-9.

) A diagonal brace in the east-west direction from the base of
N column H-12 to the top of column H-9.

“w 0 A diagonal brace in the north-south direction from the base
column G-13 to the top of column H-13.

ﬁ} ‘ ) A diagonal brace in the north-south direction from the base of
‘ column J-13 to the top of column H-13.

Y ) A diagonal brace in the east-west direction from the top of
column G-13 to a concrete pier located west of column G-13.

o A diagonal brace in the east-west direction from the top of
1 : . column H-13 to a concrete pier located west of column H-13.

pr v o A diagonal brace in the east-west direction from the top of
‘Il' column K-13 to a concrete pier. located west of column K-13.
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A diagonal brace in the east-west direction from the base of
column K-12 to the top of column K-13.

A diagonal Brace in the north-south direction from the base of
column K-12 to the top of colum J-12.

A diagonal brace in the north—south'direction from the toﬁ of
column L-9 to a concrete pier located south of column L-9.

FOUNDATIONS

The addition of a foundation at column C-9, structurally connecting
the existing footing to the new addition. -

The addition of a foundation between columns C-11 and E-11 which
incorporates existing footings and is structurally tied to. the
foundations that support columns C-11 and E-11:

The addition of a continuous footing which incorporates existing
footings and is structurally tied to the foundations which
support columns C-13, E-13, F-13, and H-13. The new continuous
footing goes from column C-13 to H-13.

The addition of a combined foundation located west of column
line 13 and spanning between columns G-13 and H-13.

The addition of a T-shaped foundation which incorporates existing
footings and is structurally tied to the foundations which
support columns J-13, K-13, and K-12. The new footing goes from
column K-12 to K-13, from K13 to J- 13, and extends west from
column K-13.

The addition of a foundation at column L-9 directly above the
existing foundation at column L-9.

The addition of a foundation located south_of column L-9.

MISCELLANEOUS

Cover plates added to the beam from J12-K12 (Ref. beam No. 320)
and the beam from C11-C13 (Ref. beam No. B21).

Cover plates added at column C-13.

Additional anchor bolts to the base plates for columns Cll and
C13.

Stiffener plates at the anchorage connection of columns c9, C11,
and C13.

Strengthening the connection between the deck slab and the steel
framing by increasing weld sizes and adding through bolts.

30




5.3 East Heater Platform Modifications

‘. The following is a summary of modifications to the east heater platform
| structure. ‘ :

STRUCTURAL STEEL BRACING

o A diagonal brace in the east-west direction from the base of
~ column E-3 to the top of column E-1.

o A diagonal brace in ﬁhe north-south direction from the base of
column E-1 to the top of column F-1.

o An X-brace in the east-west direction between columns F-1 and
: F-2. }
1l o A diagonal brace in the north-south direction from the base of

g column F-1 to the top of column G-1.

i ° An X-brace in the north-south direction between columns F-2 and
;f G-2. : -

1 1\

ﬁ 0 A diagonal brace in the north-south direction from the base of

column G-2 to the top of column H-2.

w .0 A diagonal brace in the east-west direction from the base of

M ' colum H-1 to the top of column H-2.

@

] o A K-brace in the east-west direction between column J-1 and J-2.
\%h .

| o A diagonal brace in the north -south direction from the base of

Y colum K-1 to the top of column J-1.

W o A diagonal brace in the north-south direction from the base of
w _ column K-2 to the top of column J-2.

i o A diagonal brace in the north-south direction from the base of
‘ column J-1 to the top of column H-1.

w . 0 A diagonal brace in the north-south direction from the top of
i - column L-5 to a concrete pier located south of column L-5.
I FOUNDATIONS

W o The addition of a foundation at column E-3, structurally
connecting the existing footing to the new foundation.

0 The addition of a T-shaped foundation which incorporates existing
footings and is structurally tied to the foundations which’
support columns E-1, F-1, G-1, and F-2. The new footing goes
from column E-1 to F-1, from F-1 to G-1, and from F-1 to F-2.
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0 The addition of a T-shaped foundation which incorporates existing
footings and is structurally tied to the foundations which
support columns H-1, J-1, K-1, and J-2. The new footing goes
from column H-1 to J-1, from J-1 to K-1, and from J-1 to J-2.

o The addition of a spread foundation located south of column L-5.

MISCELLANEOUS

o Cover plates added to beam from E1-F1 (Ref. Beam No. Bl1) and
beam from G2-H2 (Ref. Beam No. BH13).

o Cover plateé added to column E-1. (

o Additionai anchor bolts to the base plates for columns E-1, E-3,
- J-2, K-1, and L-5.

o Stiffener plates at the anchorage connection of columns E-l,
E-3, J-2, K-1, and L-5.

o .Strengthen the connection between the heater deck slab and the
steel framing by increasing weld sizes and adding through bolts.

0 Strengthen the steel beam supporting the top of the masonry wall
between columns L-5 and M-5 by providing intermediate supports.

South Extension Modifications

The following is a summary of modifications to the south extension.

STRUCTURAL STEEL BRACING

o A diagonal brace in the north-south direction from the base of
" column M-6 to the top of column N-6.

o A diagonal brace in the north-south direction from the base of
column P-6 to the top of column N-6. C

o A K-bface‘in the east-west direction between columns M-6 and
M-8. ' ‘ '

N o A diagonal brace in the north-south direction from the base of

i column M-8 to the top of column N-8.

| o A diagonal brace in the north-south direction from the base of
" column N-8 to the top of column P-8.

i 0 A diagonal brace in the east-west direction from the base of
" column P-6 to the top of column P-7.

M
’ _ o A diagonal brace in the east-west direction from the top of -
i column P-6 to a concrete pier located east of column P-6.
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o : , R "FOUNDATIONS

L 0 The addition of a foundation between columns M-6 and N-6 which
incorporates existing footings and is structurally tied to the
foundatiogs that support columns M-6 and N-6.

©  The addition of a foundation between columns M-8 and N-8 which
i ‘ incorporates existing footings and is structurally tied to the
: foundations that support columns M-8 and N-8.

X o -~ The addition of a continuous foundation which incorporates

g existing footings and is structurally tied to the foundations
which support columns P-6, P-7, and P-8. The new foundation
goes from columns P-6 and P-8.

o The addition of a spread foundation located east of column P-6.

o MISCELLANEOUS

i o Additional anchor bolts to the base plateS for columns M-6, M-8,
P-6, R-6, and R-8. :

i -0 Stiffener plates at the anchorage connection of column P-6.

0 Strengthen the connection between the deck slab and steel framing
h ‘ by increasing weld sizes and adding through bolts. o
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6.0

CONCLUSION

This report provides results of the reevaluation of the San Onofre
Unit 1 turbine building and turbine-generator pedestal in accordance

with the methodology discussed in Section 3.0. A detailed description -

of the results of the reevaluation is given in Section 4.0. The
turbine-generator pedestal and the turbine gantry crane satisfy the
BOPSSR criteria and therefore do not require any modifications.
Modifications are required for the north and south extensions and the
east and west heater platforms. The modifications are required in
order to limit deflections and restore design margins to satisfy the
BOPSSR criteria. The modifications for each of the turbine building
areas are listed in Section 5.0. Upon the completion of installing

‘the modifications the turbine building and turbine-generator pedestal

will satisfy the BOPSSR criteria.
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RE ’f“f/”f”/”" MOOAL  REMARKS
< DOAMPFPING

NO. 055’(’/‘?//07'/'0/\/

g | TS ,050557/14 T -
| Esrunsriep) rocxms| 322 | 2L, 36| -

| T/ PEDES 7AL o I
R e Y. (VERT) TANSLATION 3.33.| 505%

— - | T PEOESTAL o | T
=B omeomiais sl — 363 | 28.7% e

U ﬂﬂﬁﬁ.Ez(fEA/S/O/V B - S V4 I R
i _4/0,@ _// f,yrg/vs/a/v oy o -3 R
S S s o | 474 | 122l

R QSMEATERPAATFOEM S =Y
G e A | (4@ | 379% | .

BT FEATER BLATRORM| o | a e ]
L e BT A NG TRANSIATION | BT D -«2&2% e

—g | HESLFEATER AATFORM |, o |
N = o, EEA]ZFP[,J]F&A’M R R B
N\ [tRre wSTeies 4 TION -5.58 | 23/ Jo = e

p—o “0[ Zﬁ-ﬁﬁ%’ﬁg’g v | 827 16056|

) 301/7'/'/ EXTENSION 1- g a0 | L2 - - —

ZZ?)?&///.&.Q&QCL__CQ/?/EAQJK_MQ@AL.AA/A'AXS/.S,_,GAAL/IE)’;QPAA/E PNORTH EXTENS/ON




TABLE 1A

TODAL F/f’f@(/f/\/(' VES & COMPOSITE MOLAL OA/WP//VG

NO. DESCRIPTION . AEQUEACY Z%Zf}g: REMARKS

B L e B L WP/ &/ Mg

Cp TR isiaron] 336 | 50.8% T T

e R \szfi;m/:r/o/v “ses |Tzas % | T g

T | e | TFGr | T30 T

. oy U272 %j‘;@?ﬁ;ﬁj}iﬁiﬁ: | TSee | /5.6

— "‘;}/ij fff ,f;% f’f’?/‘jf?.’ - _.,,_‘4;\.,_59 37,67 o
2T %f%ﬁ;‘;jffg{fg | ses | 2az | T _
it e e B R
/i = A4 ,;/jf L X e T i

- ’ : ‘ |

TURBINE BUILLING LOMILEX MOOAL ANALYS! S, GANTRY ERANE P Sou7H EXTENSION




: NORTH EXTEN

SION NEW BRACING

/. Fa s CALCULATE

2. Fa: ALiowasl

O AX/AL STRESS, KS/
E AX/AL STRESS, KS/ ,
3. SF & SAFETY FACTOR FOR AX/AL COMPRESSION

STRESS EVALLUATION JABLE 2
NO | DESCRIPTION ﬂgﬁ'é SI1Z £ SFe MEETS CRITERIA REMARKS
, /
- A7 fa Fa |Ffa/fa | YEs | wo .
BRI . B6-Deé 22 | FExie | j2.54 18.90 1.51 X T
BRZ | A8=B8 -y 22 | WIS 046 | 1400 | 134 X .
BR3 |  B8-87 22 | Wixizo:| 175412360 ~| 135 X -
BRi{" - - B6-B7 4 22 [ Wxiz0) 1754 ) 2360 135 - | X
RS | . B7-88 22 [ wid7o | oo | 2170 | 136 X TTInL
o N BB 22 w70l .00 | 2170 | 136 X R ———
i ——
, 4“ PR s O T T I T
| R
NOTES:




NORT7TH f/\/f‘:/\m/&/\/ GIRDESLS & BEAMS l/ LLUAT/ON TABLE 3
"MEETS !
REE =] Py Mx Mpx My | Mpy = |CRITERT A. '
TDEN'T |FI6URE | S/1E DESCRIPTION | -©R or” |"o=”| 5 SF= |CRIT. REMARKS :
_NO ' . fa Fc /’bx Fbx Foy | Fby |Re,RS| Ra |Ra/fc|yes | ~NO §
1/1/&'-.'8/ | &3 W36X260 . /08 22 £2.58 27‘.9 21 270 /.93 L&D /558 X E
ME=E2 23 [(wez7x/9s : - ~ |ziz2 |z220 | - - |28 |sco | 180 | «x ;
NE-LE3 23 W2F X100 /33 794 | /9.84 | 24 0 - - 290 |60 |78 x }
NEES 23 |wsxis - - wss { i | - - |s79 | 160 |ro7 | x
NE-£5 v 23 WX £S5 - - Je8F | 111/ - - 152 | 4160 | ro5 X
WE - PG 23 _wsc,x/éb o7z /3.98 | 26.35 | /1889 - - ’1HES 6O | L/70 x
NOTAT/ON
Z. KC- COMBNED STRESS FACTOR
2. KA~ ALLOWNABLE COMBINED STRESS FACTOR
3.55- OVERAL. SAFETY FACTOR )
. Fo, FQ.Féx. ETC. = SEE A/ISC ST'L CONSTRLUCTION MANUAL 1980, Ks/
Py Py Mpox EJC. v KiPS OR KkIP -INCHNES
FOOT . 5*55 (LESIGNATED BY SUFERSCTRIFPTS)
(7)INTERRC T ON £QS FOR STRUCT.RAL srEEL:
e to,  Cmx fox Cmy rby Fa _fbx. Fby | fa J:Dx oy pb_ P, | Mk I My
s CR + + y OR — Rc + — +*
/‘b (/‘ﬂa/f-ex) :bx (/Fa/ sy’ o0eofy Fbx Fby Fa Fo,v Foy Py 118 Mpx 167 Mpy




NORTH EXTENSIION MEZZAN/NVE - G/»?Of/x & ofAMS’ EVAL S ATION TABLE 4
RES ,D Py M MPX MY MPY _ "MEEBTS .
IDEN'F |FIGURE | S/2E |DESCRIPTION |€R | er (N, SF= |CRITERIA | REpARKS -
NO A Fa Fo |Fbx Fix fay Fby |Re,Re Raffe|YES | NO

NEM-BT | 24 W/IXN3S . - - /936 | 22.0 — a83 > X
NEM-B2 . 24 w3 x/5 ‘ - - sS4/ 1722 - a¥5 356 x -
HEM-B3 .| 24 WiOXES -~ - /6.6% | 222 - ars x
| AE G- B4 24 WioX 33 A7L7-E7.67 - - 45.8 | 2490 - r3/ o84 X SEE SECTION &
NE A~ BS 24 WIOX 50, - - | es |2z0]| - o/ 390 | x '
s - 56 2¢ |wwwxsa i - - e85 | 2o - aro 2234 *
- 1

NOTAT /10N

7 KC- COMBINED STRESS FACTOR .

P RA- ALLOWABLE COMB/INED STRESS FACTOR
3 Ss- OVERALL SAFETY FacjOR
<. Fa, Fa.Fbw, E7C.— SEE AISC ST'L Co/v.sr/?ucr/o/v AMANUAL 1980, Ks/
P, Py Mpx ETC. v KIiPS OR KkIP -INCHES

Foor N&rfs (DESIGNATED BY SUPERSCRIPTS)
¢ /) INTERACTION £EQS FOR STRUCTLRAL STEEL:
ReaTC 7‘0 Cmx Fox Cmy by , OR fa +1Cbx+ f"bv,oﬁ, ,pa+ ’CD" by, Rb I Mx 1 My

;o (/- FafFéx) Fox (-Faffey) oy’ oeoFy Fbx Fby Fa Fox Fb, 118 Mpx 167 Mpy




NORTA ZX7ENE/ON - MONENT SVALATION TABLLE 5
. ) TERA
IDENTIFICATION :Z:Ziff; DESCRIPIION, f¢ | F¥ f’f;fff Yowe Y ma %if/%«c AswscPswse Aeii??wp MZZ “’;‘:’" REMARKS
MCI 25 N o el 16,2 | 352 247 | 178 | 230| 129 |ros2|2.92) 3.27 | X
MCZ 25 hoineocom 24.7 | 35,2 | /#e| £29.2| 23.0| 079 |ros2| 737 /.37 X | SEESECTION 5
MC3 25 widueooidid 1.5 | 352\ 243 | 21.0| 23.0| r10 |02\ 4| 246 | X
MCA1 25 o 15,7 35,2 | 224 | 7.8/ | 23.0| 294 |/7/4|00e| 2.78
MC 25 | 15.7 | 35.2| 224 {781 | 23.0| 294 |66 | 2.78
MC5 25 e 6.49) 352|542 | 504 | 23.0| 456 (13,37 1.6 115 |
MC7 . 25 el 175 | 3521 201 | /o.0| 23.0| 230 |/4.98l 1261 £/9 | X
MCB 25 N en el 175|362 201 |10.0| e3.0| 230 |ma8| 26| 1/2 | X
NOTAT/ON
L FF —CALCULATED COLUMN FLANGE 57&-’55 AS/ 9. SFA-SAFETY FACTOR FOR BEAM WEB ST/FFENER

2.Ff-ALLOWNABLE COLUMN FLANGE STRESS, KS /)
3. SFf=SAFETY FACTOR FOR COLLMN FLANGE
4 NBpe - CALCUATED BEAM WES SHEAR STRESS AS/
SV Bpa-ALLOWABLE BEAM WES SHEAR STRESS,AS/
G.SFYy = SAFETY FACTOR FOR BEAM WES SiE4R
7. A Bus/SC ~CALELLATED AREL OF BEAM WES STIFFENER, /N
B. AL s r - FEQURED AREA OF BEAM WEL ST/ FENER, WE



NORTH EXTENS/ION BOLTELELD CONNECTION EVALL/AT/ON TABLE &
’ REFERENCE ‘ SFy | MEETS CRITERIA o
IDENTIFICATION $ e v M,
FIGURE KO 5/Z€ . e A Va/Ve Yes NO REMARKS

BC1 26 7 ROWS | /37,0 414.4 3.16 X

B8C2 20 7 kows 90.7 148.5 .64 X

6BC3 - 26 4 Rows 20.0. 84.8 4.24 X

BC4 26 2 ROWS 21.8 424 1.94 X
NO747/0N

[ VC - CALCYLATED SKHEAR, A/PS
2. VA~ ALLOAABLE SHEAR K/PS

3, SFY-SAFETY FACTOR FOR SHEAR



NORTH EXTENS/ON - COLUNMN  EVALUAT/ON TABLE 7
RER | = By Agx | Mpx My | Mpy o | HEETS
7DEN T {FIcURE | 8/26 |DESCRIPTION BR -{ @R 10 or | CR |-ok (1) B 5fF= |CRITERTA REMARKS
[“no = ‘ fa 1 Fe f'bx | Fax|F oyl Foy |Re, RS Ra Ruffcves | ~wo
A6 | 27 . |w2wias: —_ Twz 1537|8322 u3z08] 108 l3si2 |l 0er | to 14 « - - -
” - b
AT 27 lwerkleo] 149 11696 | 8428 1186367 l6327] 39237107377 Lo 7] 137 X - B
1 A8 ] 27 |wW24x160 513 |1l | 8063 |16740 | 456 | 4140 o8] 1o ] 128 X
B
RG] 27 T W33k 2007 ga4 .| 20z0._{1757¢ | 212161 335 { 5292 |/.007 | 1 0O. 10993} X ]
| "B7 LT 27T W2k I I T 1870 11761 | 11561 220 | 42¢ ] 210 | 140 | 160 | 114 X
BRI 27 L wa3a200]. 7 LTI LS8 2120 | 13150 (27216 (08 | 5292 osi®| Lo |23 x St
06 .3 7 27 LAW3ok2I0T L LT 1348 1 2228117129} 26:4¢0] 834 | 5580 097 Lo | t27] X LTI S
087 T T 27 TIWESRI0T] L TTLTL T TN 813 22287 16493 2¢4¢07 1484 | 5580 ] 0.94" Lo | Loé X - -
—— iy P ST i S -] | T
A i A - ] ] ] - S e
 NOTAT/ON -
7. Kc~ COMBINED STRESS FACTOR
JPA- ALLOIWABLE COMBINED S57RESS FACTOR
3 - OVERALL SAFETY FacjJOoR
= ?a,?o, Féw, £7C.- SEE AISC ST'L CONSTRUCTION AAANJAL 1580, Kks/
yyMex EJC.= v KipS OR ki -INCHES
FOOT Nérfs (DESIGNATED BY SUPERSCRIRPTS)
(7) INTeRACTION £QS FOR STRUCTLRAL STEEL:
Ree fa Crmx Fbx 4 Cmy fby fa +1Fbx+ ‘va, Rfa ’Cb)‘ fb by, Rb _P.,L.._./_ __M’ + A .___MY
7" (I-Faféx) Fox (-Faffey)ioy’ " 0eofy Fbx Fby Fbx Fby 118 Mpx 1€T Mpy




?/Vt//é\/ sLAE _;";‘f,;‘,'? ¢ T

L e K gL AT ey e
“oae . I/ﬁ .40, _)'L

s 4 — N . LAy { _“//-',,', . . /';
COLUAMN ANCHORAGES — AREA 2
: REF ! 5 =
- . ME CRITERIA
IDENT F/%(ék& DESCRIPTION | S/2E £t 7 8. 9 ldiaill REMARKS
: Fe | Fe |Rffelfe | Fo (R |RE |5F) [ves | ~o
A-6 27 AncHor Evci 14’9 | 4258 | jO7 z.22 .
EAsE R e 2.4 270 | 140 |-& 1OV x
A-T7 27 Anchos Bars| 12'P | a2z | /107 /110 g A
Az 2 | 27 2571 260%] — T — [o2/%] «
A-8 27 ANZHOR corsl 187Dl a4 | 107 |52 ' &
BHasE R z’ o 2.71 Z70 | 0.47 16 z.40 x
B-6 27 ANCHOZ B0 |%'p | 270 | 0/ 1-04 . ‘ X
EA7S 22 2e" . 260 27.0 /.33 2 /.20 X
B-7 27 ANCHIZ ZoTE| | IR | 5.3 =Y, 12006 X
B2ASE T i 2”" 1.7/8.3 | 270 | 0.68 /& 235 X
B-8 27 A(f/CH:Jf:mrs L ”¢ 10/ 10/ 1.0 . %
7 FASE 2 2/:’_ 4.3 >7.0 0.8 A 5.76 < SEE SECTION §
~ ANCHIZ Enr=| 12" D | 24.3 | 100 o=y ' x .
Do 27 =ICEw) == =77 o T3 7z o) = SEE SECTION 5
P& ANCHOZ BT 12 p ] 802 | 101 /.26 X
[ 27 BhASE 2 2" 42 z7.0 156 e | .03 x
|
| 3 ]
_ f i
NOTATION
[ SFt-SAFETY FACTOR FcR TEns:iz LOAD S. SFo = M PLasr/C JirC
2. -SFb- SAFETY FaCTcR FoR BENDING g Rc= £b/ 76
3. Ft,Ft, Fb,Fo- 56 Arsc srsee . Ra= /6
CONS/RUCTION AtANuAL /198D, KS/ 3. SFp=RA/Rc
4. COMPUTED E=NCING AMOAIENT K-IN Q. SHEAR CONE CAPLACITY OF RASE | /O
5. ALLONABLE PLAST. Aot = Fyx 2 ANC BOLTS (COL. INELDED JO 3AsZ B)




WEST EXTENSION NE

BRACING STRESS EVALUATION

e 7:4?45 e

NO,

OLESCR/IPTION

REF
FIGURE
NO.

S1Z €&

Fa

SFe=
Fa/fa

MEETS CRITERIA

YES NO

REM ARKS

BRI

FI3-EI13.

23

 WiI2x20

16.10

2,72

ot

BRZ -

EIZ=F3

28

Wizx120

- 16,10

2.72

BR3~

o G-I3

Wi2x79 1

~1-23.20 .

3.68. .

BA‘?4. R

~HEB-JI3.

1 WI2x120 -

- 22,00

2,58

BRS

HI3-GI3

Wi2x120 .

22.00

2.58

ERG

e=Kiz=

1 Wizx120°

21.90

2327

) . BR?-_.A .

Wiz»170 -

16.80

240

e e C e
M e m + e b e s f

- BR8

H9-HIZ

Wi2x120

- 18.10

2.77

BR2_

- G9-G/Z.. .

| wizxi70 .

. 18.50

308 -

ERIO 1

Ki3-K12

Wi2=120

17.79

1.96

BRIl

KI3

Wi2x79

{2320

245

BRIZ

9

Wex58- .

2.2

1,67

'XX>,<><.><X><><>$XX

/.

z.
3. 5; & SAFETY FACTOR FOR AXIAL COMPRESS/ION

CMNOTES:

FQ s CALCULATED AX/AL STRESS,KS/
FQszs ALLOWABLE AX/IAL STRESS, KS/




WEST EXTENSION NEW &

RACING STRESS

EVALLIATION

NO, OESCRIPTION

REF
FIGURE
NO.

S1Z £

fa

Fa

SFs MEETS CRITERIA

Fa/fa YES NO

REMARKS

BRIZ 1 . L9

22

Wi2»79

715

17.70

248 | X

HIZ e

29

Wi2x79-

6.3/

23,20

36871 X

{
— Y —_— -
T
- — JR— - -t —
. i . e e e e+

pep— 4o

NOTES :

/. fa s CALCULATE

2. Fa: ALiowAs8L
2

D AX/AL STRESS,KS/
E AX/AL STRESS, K5/

SF& SAFETY FACTOR FOR AXIAL COMPRESSION




WEST HEATER PLATF - 6’//?05\5 X BEAMS EVALUATION TABLE [/
' MEETS
RER R | Py MX Mpx | My MPY = / 7
IDEN'y |FlsuRE | S/2E | DESCRIPTION |©R | 0R OR | GR N, SF= (CRITERIA. | REpArARKS .-
NO fa | Fe fbx Fbx | F by Fby Re,Rc| KA Raffeclyes | ~voO
wHP-B] . 30 Wit X 39 ) - - (2. FE. ) 15./0 - - a3z | /co0 295 X
wHP-B2 30 W/EX3O 129 | goo |s308 | vsg | - - 127 | reo | 226 x
WHP-83 . . 30 wz2éx 84 QL7 522 | /2 /0.5 1 - - /75 /.62 (39 X
Lwar-8+4 | 30 was re8 - - | 33mosroz. 4| - - 049t 100 | 209 | x
WHP-B5 30 wed X170 o/d 1 /945 /847 | /547 - - .20 | zeo | £33 x
WP -BG 30 WS X8+ k - - - F933.2| 72576 - - 0-58b 700 YL x
WHF-B57 - 30 wa2F x 100 ) ’ - - 1 22./8 | /#4039 - B /757 /,60_ /.02 x
N wip-88 30 7 \weixze | 86 |7258 |¥5/6./ (6529 — - acot| roo | re7 | x
wiP-83 30 w24x8¢ | .. 83 | 8003 ! #9sa,\2576) — - 0ol soo | 1e7 x
;Wllﬁ-ﬁfﬂ 30 wad x84 1 4 a8 | /1.5 /18.20 | /562 - - / 23 /60 | /.30 x
weP-817. ) 30 |wex4s | 030 |/505 | 15742 {1128 | - - 439 |re0 | 4s5 x
WHP- BI2 30 (W24x76. 1 - - 14901386 - - ro8 | 160 | 1.48 X
lwHpP-BI3 30  IW24x68 ] Vo385l 1000 | 14.24 | 1.8 - - 1.24 | 1.60 | 1.29 X
NOTAT /O
7. KCc- COMBNED STRESS FACTOR
2. RA- ALLOWNABLE COMB/INED STRESS FACTOR
3 Sg- OVERAL. SAFETY FACTOR
<. Fa, Fa.Fébx.E7C.- SEE AISC S7'L CONSTRUCTION ALANUAL /980, Ks/
P, Py,Mpox EJC. v KIPS OR kiIP -INCHNES
Focer Nérfs (OES/IGNATED BY SURPERSCRIPTS)
( 7) INTERACTION £QS5 FOR STRUCTLRAL STEEL:
fa Crmx #bx Cmy fby _ fa fbx, Fby fa  Fox  foy L_ P, | Mx I My
,oe + + )OR—+ + L —Y . RC= —t — —— + — ——
& (/- #a/:ex) Fox (-FaffeyFs 0.6oFy Fbx Fby Fox Fo)/ ) Py 118 Mpx le1 Mpy

JRSTR

-t o




WEST HFEATER FLATE - G/ROERS £ BEAMS EVALLATION TABLE /2
. : "MEEBTS .
RER P Py | Mx |Mpx | My MPY = ) ;
106Ny |Fisire | s/26 | DEscriprion | 2R | eR | 3R |"or | or” |'e=”| (1), SF=|CRITERIA | pepraRkS . |
NO .. ' £a | Fa |Fbx | Fox | Fby | Fboy |Re, RS Ka |Ru/fe|yes | ~vo '
WHP-BI4 | 30 Vizdx84 139 | 1188 | 881 | 640 | - - 0.65| 160 | 246 | x
WHP-B)5 30 Wi2<27 - - 8.8l | z0.87| - - 042 | t.eo | 2.81 X
WHP-BI6 | 30 Wit 36 38 |343.4 |/sra2 23587 - - | os8® roo| 172 | x
LwHP-BI17 30 Wit 40 0.19 | 8.2 | 16.31 | 12.50| - - 132 | 1.60 | 1.21 X
\wHp-B18 1 30 Wibx45 - - 9./9 | 15.28 | - - 065 | 1.60 | 246 X
WHP-BI9 30 Wi6x36 ore | 8.26 | 1598 | /73] - -~ 1.38 | 1.¢o0 | 1/¢ X
wHP-Bzo | 30 Wiex36 w2 -2 24 | 3¢34|2¢0//| 20736 -~ - | s07% 100 | @93 SEE SECTION S
WHP-B2I 30 7 {wzixéz cl-cr3 426 | 592.9|352584¢ %656 - - ).03%| 1.00 | 0.97 X SEE SECTION 5
WHP-B22 | 30 1 Wz2ix62. 055 | 770 18.81 | 24.0 | - -~ 081|160 | (.98 X
[WHP-823 | 30 W24x120 . 22.7 |//96.9|gzra8\/g95.2| /78 {22648| 082°| 100 | 1.22 X
WHP- B24 30 .| wzdxi20 1 oz2s 1947|287 | 24.0 - - 127 160 | 132
IWHP-B25 | 30 | wz4xi30. 0.13 | 20.0z]32./6|24.0 | 012 | 270 | 1.35 | .1.é0 | 1.19 | X
lwHp-825 | 30 w24 <84 1.60 | 18.00]28.58| 24.0 | 0.05| 270 | 128 | 1.¢c0 | 1.25 | X
NOTATIon
7. Kc- COMBINED STRESS FACTOR
2. FA- ALLOWABLE COMBINED STRESS FACTOR
3.5F- OVERAL. SAFETY FaCJOoR
G Fa, FQ. Fbw, ETC.- SEE AISC ST'L CONSTRUCTION AMANUAL 1980, Ks/
y Py Mpx EJC. v KipS OR kiIP -INCHNES
Foor No7ES (DESIGNATED BY SUPERSCRIPTS)
(7) INTERACTION £QS FOR STRUCTLRAL STEEL: :
’.fc_?* Cmx fox 4 Cmy fby , OR fa +1Cbx+ ‘va)ok fa  Fbx FDY, Cb= _e.;. _/ X, / -—-MY h
o (/' Fa/Fex) Fbx 0-.Fa/4’eyf‘by o.goFy Fbx  Fpy Fa Fbx Fby Py 118 Mpx 167 Mpy




TABL E /3

WEST HEATER PLATF - MOMENT CONN EVALLATION

EFE, (¥ MEETS CRY
VOENTIFICATION :gu,ei'f//vvo. CESCRIPIIN| f¢ | F¥ f}:;é Yowe | Yama ‘/Bif;:éuc AgwsclPewse 4;;%/53 ri‘s CP;Z’A REMARKS
MC/ 3/ wopat sl todo | 352\ 2.5 | /3.2 |230| 172 |9.86|1/0 | B96 | X
M2 3/ oSO Cop| 22,10 159 | /87 123 |/38| e/ 2.88
mC8 3/ Wisamoco 22.10 152 | /8.7 423 |38\ 3,e/| 2.88
MCi4 3/ iamsocolaan] 22,10 159! 187 4123 |38\3.6/| 2,88
mC3 3/ wed o coldnn | 17.90 197 | /3.2 /.74 | 730|280 26/
| MC4 3/ messso s 12,90 2.73 | /5. /52 | 769|7.93| 3.98
- MC7 3/ N eaacoan| 12,90 273 /5.7 /52 | 769 | 1.93| 3.98
MC13 3/ |y Zdeizd corsuml 12,90 2.73| 15,7 /.82 | 7¢69|7.93| 398 -
MCE 3/ WsLia sl 16,75 2.10 | /62 /.42 (1200|252 #,7&
MC/1 3/ Nitrzocol ] 16,75 | 2./0 1 1.2 42 |12,0002.52| 476
MC6 3/ | 1830 2,30 | /3.6 1692 | 760|350 2.45
MC9 3/ WeaSl ] 9.95 3,54 | @ 46 3.56 —
MCIO 3/ oo 15,56 | 2.26 |/2.3/ 187 1050|241 | 4.36 '
mCciz - 3/ wedasiay) 814|352 | 432 | ©.95| 23.0| 3.3/ — X
NOTAT/ON

L SF —CALCULATED COLUMN FLANGE STRESS. KS/
. Ff-ARLLONABLE COLUMN FLANGE STRESS, KS/
3.SFf~SAFETY FACTOR FOR COLLUMN FLANGE
A NBp e~ CALCULATED BEAM WES SHEAR STRESS A'S/
S VBpwa-ALLOWABLE BEAM WES SHEAR STRESS,AS/
C.SFYy=SAFETY FACTOR FOR BEAA WES SHELR.
7 A Bussc ~CALEULATED AREA OF BEAM WEES STIFFENER, IN €
B.ABws R - FEQUIRED AREA OF BEAM WEE STIFFENER, WE

SFA-SAFETY FACTOR FOR BEAM WEB S7/FFENER




WEST HEATER FLATE - MOMENT CONN EVALUATION

TABLE /4

IDENTIFICATION f,‘;fg’f; pEScRIPTION £4 | if% Yorro\Vonm ‘;: /iéuc AowscAswse Aﬁi:c?éym Miir: ce:::»\ REMARKS
MCI5 e coeoin| 9.42| 85.2| 374 | @75 | 23.0| 3.4/ | — X
MC16 W eren| 9.42| 35,2| 3,74 | 6,75 | 23.0| 3.#/ - X
MCI7 WA [0y 10.50| 352 | 335 7.55|23.0| 305 - X
NOTAT/ON . . .
9. SFA-SAFETY FACTOR FOR BEAM HWES ST/FFENER

L Sf =—CALCULATED COLUMN FLANGE STKESS KS/

2. Ff =~ ALLONABLE COLUMN FLANGE STRESS, KS/
3. SFf-SAFETY FACTOR FOR COLUMN FLANGE
A Ve - CALCULATED BEAM WEB SHEAR STRESS AS/
5. VB4~ ALLOWABLE BEAM WES SHEAR STRESS,AS/
G.SFy = SAFETY FACTOR FOR BEAM WES S5EAR
7. A By sc ~CALCLLATED AREA OF BEAM WEE STIFFENER, W €
8. AL r - RERURED AREA OF EEAM WES ST/AFENER, WE




[ VE - CALCYLATED SHEAR, A/FPS
2. V4 ALLONVABLE SHEAR K/PS
3. SFy-SAFETY FACTOR FOR SHEAR

WEST EXTENSION BOLTED CONNECTION EVALUATION TABLE 15
' REFERENCE | SFy | MEETS CRITERIA '
IDENTIFICATION MARKS
TIEICATION | sues wo| S/%€ | V€ A \va/ve [ res | wo rE
BC1 32 6 Rows 126.6 127.2 /00 X
BCz 32 6 ROWS Qz.o 127.2 /38 X
83 32 5 ROWS 552 | 106.0 192 X
B8c4 32 3ROWS 36.7 3.7 .74 X
NOTA471ON



WEST AEATLER ALATE = COLUMN EVALUAT/O/\/ TABLE /6
RES o= | by | Mx |Mex | My [ MeYL () SF= |CRITERTA
TDEN'T |Fr6URE | S)2E | DESCRIPTION |©R | ©R or’ |t/ REMARKS .
7 \FRe / 'o, fa | Fa ;f‘bx Fbx fby Fby Re,RE| Ra Raffelyes | ~vo
c-9 33 INBx3] - 95 | 328 { /03 |[/094| 23 | 504 | 040® /0 | 250 x
LCellL a3 jWex3l| | 72 | 328 | 911 | /094 | 26 | 504 |096°| [0 | [.04| X
C-13 33 . |INBX3] 214 | 328 | 2159 |/094 | I5 | s04-| 234% 1o | 043 X SEE SECTION §
. =-8 33 [NZ41O 2.81 |15.21]16.15 |22.0 {11.1% [27.0| 27 |1.60|126 | x.
LE-E L 33 (NZ4AxI30 L L | 380 [1379 | 5827(/3320| 773 | 3247] 0.79°| 1O [].27| X
-3 33 {W2axI0) o . 209 | 170 [ 2935|1124 976 [22%0{ 0.6 L0 ||.52| X
Cee ] 33 WNZAxIBOl . o 13.0214.34 1170 |21. 4 [1010|27.0 |06 |LLeD | 1,51 | X
PR o33 - IN2AxIB0] v — - 1 418 1379 5117 [13320] 662 |324710.75% 10 [1.33 | X
CF-i3 ) 33 W24xI30) o oo A 2374113793542 (/3320 | 1292 | 3247 | 064 1o |1.56 | X
G5 33 INAXI30 s o T 1e.4014.3319.04 (21,4310 4 27.0 111952 | L.eD | 2] X
CGEl2 33 DN AXIZ0L T 1 T040016.55(1373122.0 | 153|270 | LD [ LeD [ 12T | X
L&-13 1 33 NS4 x100 . 15501513 116.26|20.67|92.67 |27.0 | .45 | 1.0 | 1. 1O | X
CloHs ] L33 QWzaxno] Lo T 1 e20]12.29113.85(1751 [ 5.07|2T0 |1.59 [l.eO|1.OI | X
NOTAT 1o '
/ RC - COMBINED STRESS FACTOR
- KA- ALLOWABLE COMBINED srkzss FACTOR
3 Sk~ OVERALL SAFETY FaCTJOR
. »Ca, Fq.Fbx.E7C.~ SEE AISC ST'L CONSTRUCTION AMANUAL 1980, KS/
P,y Py,Mpx EJC. v KIiPS OR KkipP -INCHES
FOOT NOTES (DESIGNATED By SUPERSCRIPTS)
(/) INTERACTION £QS5 FOR STRUCTURAL STEEL:
Fo (/-ﬁo'//-'ex\»cbx (/Fa/Fey)Fay V'O.GOF)/ Fbx Fby F FOX Fb)/ Py 1.18 Mpx /67 Mloy




WEST FEATER ALATE-COLUNN FVALUATION

TABLE /7
| ®ep R | Py I Mx |Mex | My [Moyl o)y SF= |cRIiTER A
IDEN'T |\FisUrE | S/2& | DescRipTiION |€R | ©R |or |'or | oR” | o& < REMARKS ...
7 \FRERE | & fa | Fa |fbx | Fox |Foy | Foy |Re,RE Ra |fu/fe[ves | mo
H-1Z 33 |W24x130 5011655 (11.98 |22.0 |25 |27.0 | 1.24|1.60{1.29 | X
H-12 33 Lx14n . 2,50 16.6414.91 |72.0 |9.63 |27.0 |0.73|.6012.19 | X
J-< 33 |IN24xI30 3.04114.34/ 6.16 [21.45[11.52 |27.0 |0.892| .60 | 1.80 | X
CJ-1Z 33 N%xI30] 10.60{16.55[11,06(22.0 |6.&!| |27.0 |1.40|1.60||. 14 | X
Sd=13 | 33 JNZRI00] 2.80]15.13|13.40|20.62|6.24 [27.0 | L.OI |1.60]1.58 | X
R=-2 4 33 INwMxito] o L LTL12,30] 7,89 [17.50] 6.6 27010.83(1.60(1.93 | X
K=1Z.1 33 . (wuxlio].. .. o | 3020015.201 9411 [22.0(5.33 |27.0 (078 .60 |2.05| X
(K13 33 i wdx 3y e 40 3T [IteS o | — [ — (1R | LeO |42 | X
| L-9 33  JNBX3L ). v J1000 | 15,69 1165|220 |6.47 [21.0 | 0G| GO [1.5] | X
FL-OL) 33 Wex3ly 0 ] 3009015.90( 165 1220 | 3@ 27.0 |0.26 | 1.60(4.44] X
NOTATION - -
/. KC- COMBINED STRESS FACTOR
Z- KA~ ALLOWABLE COMBINED STRESS FACTOR
3. S5~ OVERALL SAFETY Facyjom ‘
<4 Fa, Fq.Fbx, £7C.~ SEE A/SC STt CONSTRLUCTION AMANUAL /1880, Ks/
y Py Mpx EJC. v KIPS OR kIpP-INCMHES
Foor NOTES (DESIGNATED BY SURERSCRIFTS)
(7)INTeracrion Eas FOR SrRucTURAL STEEL: .
Fo CmxFox Cmy b fa_  fox, Foy Ffa_ Fox_ fboy ob_ P, | Mx | M
ReT2, _Cmxfox | Crmy foy or —L9__ ,TOX Y o944 22X, 10Y. pbo- T, L Mx Y
o (FfafFéx) Fox (-Foffey)foy’ ~ ocoFy  Fbx' Fby'* Fa Fox Fby 3 C Pyl TI8 mpx" 167 Mpy




i = O s Sy BRI ORI L I AN CHORAGE EVALUATION ™~ 7
COLUMN ANCHORAGES — AREA ©
IDENT - F%Efee DESCRIPTION | S/Z E | St | I ) 9 MEETS cRiTaa REMA R
1GU. / / : 7 = MARKS
NO. Fi Ft - Ft/’:t b Fo |RC Pf SFy YES | NO
ey ANCHOEEXTE| = D as | oze "] 102 , ) % : -
&2 33 BAsE P g ' Z>.7 | 2720 | Lo G /.46 < SEE SECTION 5
s Ancioe. Borst 17 250 10! NEXRE %
c-/ - N
33 BohssE 2 =Y ’ ‘ /4.1 240 |0.592 x 2.72 X SEE SecTioN 5
3 ANCHOE Bolr] Z's A2 e’ | 139 x
S BsE 2| 2y , 41 | 270 |08z | G | 306 | x SEE SECTION 5
_ i | Anchos Eax=l (5D 1. =Y 3.25 , ¥
£-9 33 PASE P 2¢’ , 359 270 1.353 /.G /20 x
~ | e INEN I IERE o1 | 3z0. ”
E-11 35 FASE 2 b’ - 26.3 27.0 .27 /.6 -GS =
3 B ] Anciior Forsy [ | 262 10/ 270 x
£ 33 EAzE 24" . 272.3 27.0 1.0/ /.6 /.58 x
- i ANCHOZ Faust  Ja'gp | 125 | 101 7.40 S x
F2 33 Sase IC 24" 20.1 27.0 112 /& /.43 x
: ACHoz Eours| 13'g | 242 10/ 2./7 | "
i BEAss /2 2 276 27.0 102 1.6 /.57 x
. L Avcrimoooryd 1Rl 143 JO/ 7.06 » >
F5 33 T EmEm | 2% 76.97 | 270 | 041 % | 3oo | X
G2 L+ 3 Anvciine Erersl  13@| 245 | 0/ 223 : - X
3 EAse R 24" _ 24.6 27.0 0.22 Va7 174 X
-2 | 3 Auctol Cord 13| 223 707 345 <
3 Ea=z 2 2z’ 254 270 | 024 /& 170 X
G-13 33 ANCHOEZ EoLTS /"’ 0.0 22.0 — . i ' x
ExsE 12 [ - 1372 | 270 | 138 /G | 11 x
NoOTAT/ION
/. SFt=~SAFETY FACJOR [cR TENS'Ls LOAD S. SFb= A PLAST/IC/A1C
2. SFb- SAFE]Y [FACTCR FcR BNDING g gc = £b/Fb ' '
3. Ft,Ft,Fb,Fb-SEE AssC S/sSEL - KAa= /5 |
: CONSIRUCTION IAANUAL 1980; KS/ S SFp=RA/Rc . ' y
4. CCMPUTED EENDING AMOAENT K~IN 10, SNEAR CONS CARLACITY OF LASe /O
? ] = ~ < =
5. ALLOWABLE PLAST. AJOM = FyX 2 ANC B0LTS (COL. INELDED JO BASE 2 )




e é/c_)/ SFEAT ERTTIELA T EORN S COL é//‘//% A/VC/‘/O/?A 65 E V;M.UAYT/O/V - 7' Aﬁ Z E / _9

COLUAMN ANCHORAGES — AREA
' REF ! SF ' MEETS CRITERIA
IDENT |FIGURE |DESCRIPTION| Si12 £ - t | -
T TRE < o | Fe \feffe | fo | Fo Rl \RE sk [ves [ wo | FEMARKS
H-o | 33 Anctior Zoxd 13 pT @.0 /101 522 . -
Fse 7 24" /4.23 27.0 o54 | /.& Z2.o8 X
: Ao Encry  j2p | 205 P=Y; 4.93 _ v
H-2 33 Frase 2 2% ! ' 232 27.0 | 086 /G /- 86 %
H-3 | 33 Arcvion Ears] 2’ | o8e | jor | 1148 X
FheE P2 2z’ , .46 z7.0 | ooz /G | 80.0 x
J-9 | 33 Anecroe Eoursy 1320 | @221 10/ 507 X
- BPAZE »52 = ,/4 j . z2.3 270 | 083 /. Co /. D3 x
J-12 | 33 ANCHOR Eorr| /G| 123 | o0 7.59 - X
S5 R z2k" 21.9 270 | 0.8 /G /.28 x
J-13 ) 33 ANcHoE Porry  1"D | 2277 4e2?) /o5 : : x
Epsz ;Y 2.6 270 | 032 ). & 4.44 X
K-9 | 33 ANFHOE Bour /%é 7o 5Y, 2.7 , v,
£ B 24’ : 6.2 z70 | 0.0 X7 267 x
_ Ancrice Expd  1RQ | B3 =Y 122 x
K-12 } 33 B 1D 25T - - Z28.3%| 456 — — /19l x
K-13 | 33 Anc iz Eor j’;’fﬁ 3.3 | 220 | 24/ ] %
“eE 2 =4 O G 27.0| 0.02 /-G 80.0 X
-9 L 33 Mpproe Eiary Z'p| oo | 320 [ — v <
- EAsE P S G.17 2720 | 023 | 1.6 7.00 x
L-/0 } 33 AAEJ/UZ Eourt DT 77 220 | #/7 ) "
CASE /2 = 2.7 . 27.0 | 0./0 (G /5.2 X
|
. NOTATION
: /. SFt-SAFETY FACJTOR [FcR TENS/L5 LOAD . G.8Fb=AM PLAST/C /ATC
2. SFb- SAFETY FACIcR FoR BeNDING 7. Rc= Fb/Fb
- 3 Ft,Ft,Fb,Fb-SEe Ar s - Na= /3
: CONSFRUCFION Arh vUAZA/gsCo 5/;5/EL | 3. SFo=Ra/Rc ‘
L 4. COCMPUTED BESNDING MOAENT kK-IN , 9. SHEAR CONS CAPACITY OF B4s5E & /O
,: 5. ALOWABLE PLAST. M1Okt = Fyx 2 ANC BouTs (Cod. WELDED JO 8AsE &)
|



T EXTENSION NEW BRACING SIRESS EVALUATION

£A45

' REF . SFs MEETS CRITERIA
NO, OESCRIPTION F’%RE S5/Z £ REMARKS

fa Fa Fa/fa YES NO

BLRT . Fe ~ F7 - 24 WIR X 152 &.27 /6.30 2.6 T X U STt

e e e et e e a1

srR2 FRIEE7TT T 34 (w2zxszol 758 | se.30 2/5 17 X B PR

L8R3 JE K2 L 34 (WX nog 2072 ) s88 | x o -

B5F T e - Jis

1

L34 w2y 79" /575 1 gade. . LEE . X B el -

ERE T R/ AR 34 |\ w2x79 | Je.72 2246 A3 X - LTI

BRG L FE2s G2 34 \wi2x 729 805 /2 A2 2.72 S T S

SR7 TV FRITEG2 T

" 34 WIZ X 79 893 /9. 42 2/8. X N —

B Y, UpNU VDY S SR

BR8 G2 -2 34 W2X 79 /2.3 &£ /9.9 /62 X - -

Pend  HlM2. .} 35 Jwizx20| ss7 | se30 L78 1 X

BRIO . E3 - ET

s p—

35 Wiz x 79 8/6 /AB35 l7a B P G s St et

BRI AR 4 35 [wi2x73 /453 79.94 /.37 X , ' o e T

BRIZ" I~ AT 35 \wex79 o7y | 2o 473 X

b——d3.-

NOTES :
/. fa s CALCULATED Ax/AL STRESS, KS/
2. Fas: ALLowABLE AX/IAL STRESS, KS/

3. SF e SAFETY FACTOR FOR AX/AL COMPRESSION




PUST EXTENSION NEW SRACING WERESS EVALUATION rac. 3 o,

N DESCRIFT. Froome | s | ' | 3 MEETS CRITERIA REMARKS
o, RIPTION I1GURE /1Z £
~vo. | fa Fa | fa/fa YES NO |

8/?/3 : - e 45 - 35 WX 3.,°9 /2'5‘,( /. 53 X . . S .uj..,._d. e e e _——

BAJEL | ErTEESTTT T 35 L wizxszo | 968 ] se#s £70 T X R S

BRI5 T ~7 -G/ .y 35 W/IEXx79 | “y4727TTT 7942 71 A32 X B

<

I e e
b —_ - - ——
- o _ e - S
-+ - - e a—
——— S — - - - R — —
- . _ 4 e
| . T T T T o

NMOTES :

/. fa s CALCULATED AX/AL STRESS,KS/
2. Fas ALLOWABLE AXI/AL STRESS, KS/
3. .SF = SAFETY FACTOR FOR AX/AL COMPRESSION




EAST HEATER FALATF - GIROERS £ BEAMS EVALLAT/ION TABLE 22
1DEN'T |FlcieE | s/28 | DEscRipTION | e | o | M \Mex | & || o b 5f = |cAT7ER A REMARKS -
NO ' fa | Fa |Fbx | Fox |Fby | Fby |Re,RS| RA |Raffe|Yas | ~voO

Ewp-8/ | 3G | wzixss . EI-FI 46 |5299 (g9 |v0824] - — 5| soo | oss x CEE SECTION 5
Vzwr-s2 | 3¢ |wesxze 128 | 726 |5782 |essiz | - - arrt|too | 130 | x

| E4P-63 | 3G . W2LX /00 28 | 78z | 2292 | 22.0 - - /05 L&O /52 X

L Ewp-67 | 3¢ |wedxss | 023 | 1599 | 239/ |2zz0 | - | = {s/2 |/co | 273 | x

EHFP-B5 36 @ (wasx /0 ozZ4 | oS | 200 . 22.0 - - 094 | Lo | 170 x

EHP- 86 36 W2fXG8 ' 2.8 | é98 | 3632457024 - - o5 foo | 185 | x

Ewp-87 | . 3¢ w2ixas | o o3¢ | 522 | /66 |05/ - - /76 | S | s x

EHP-BS 36 7 lwadxaL ] T o 4197 | w/8 | /575 | /562 - - vy GO | [LFO x

EHP-89 36 wesxes | .. .l a#3 | ss56 | oo | 22.0 - - or7 | sco | zo8 | x

(EHP-E10 36 \weexze . L aso | /577 | 2947 | 2L0¢ - - 179 l1e0 | /34 x

CINOTAT 1O

7. Kc- COMBINED STRESS FACTOR

Z. RA- AL.ONVABLE COMBINED STRESS FACTOR
3.5k~ OVERAL. SAFETY FACTOR

4 Fa, Fq.Fbw,ETC.- SEE AISC ST 'L CONSTRLUCTION AMANUAL 1980, KS/
: y Fy Mpx EJC. v KiPS OR KkIP -INCHES
Foor ~nbres (OESIGNATED B8Y SUPERSCRIRTS)

(7)INTERDCTiON £QS FOR STRUCTLRAL STEEL: . -
?c-"io,‘ Crmx Fbx . Cmy by 7Oé fa +1Cbx+ 'Fby’okﬁ.f DO ” ;DX. Rb* P ! Mx /I My
Fo ' (i-fafFéx)Fox (I-Fa/fey)Foy ocofy Fox Fby Fo  Fox Fby )




LEAST HEATER FPLATE « GIRODERS £ BEAMS FUALUAT/ON TABLE 23
: - ~ .

106Ny |Friiee | 526 | Descriprion |2R | ok | BB MR 8D 1R o o | 5FF|R FERiA | pryiarks

NO : Fa | Fa |Fbx | Féx |Fby | Foy |Re, RSl Ra (Rujfe|ves | ~mo
Exr-B77 . 3‘6 wigx 45 028 72.02 IELT | A - - rl/0 Ael /S X
EnP-B872 | 3¢ Wis X 42 o3z | 82 | Her |rzso| — - V22 |sco | 237 | x

' EXP-B73 1 Wiex 36 G2-HZ2 A0 |33 L2537/ 20736 - - r05% 100 | 295 ' x SEE SECT/ION &5
EHP-BIL 3¢ WG X 36 2.7 | 393 |13987|2074 - - osgb| roo | 172 x
EWP-£/5 | 36 wzxz7 03/ | 00| 25/ |sgv0]| - - or3 | reo | 372 | x
EWP-5875 36  |wxzo |- ' 33 | 286/ /5500 /5293 - - 08 ro0 | 45 x
EHP-BI7 36 WG x36 . : 260 .26 | /3.¥/ /173 - - P-¥4 le@ | £32 x
ENP-578 3¢ | w3 : ‘ 12 |373¢12c239l20730]. - - 083% r00 | ss9 x
E4P-BII 3¢  (wiexds | . - I - 734 | 22.0 - - a3# | feo | £/ x
EWp-520 | 3G Wi r30 l © 320 | 85| 8s3 {309 -~ - 078 | feo | zo5 | x
]

NOTATION

4. KC~ COMBINED STRESS FACTOR

2. RA- ALLOWABLE COMBNED STRESS FACTOR

3.S5- OVERALL SAFETY FaACFOoR

4 Fa, FQ, Fbx, ETC.~ SEE AISC S7'L CONSTRICTION AAANUAL /980, Ks/
y Py Mpx EJC. v KiPS OR kifP -INCMHES -

FocT Nérfs (DESIGNaATED BY SUPERSCRIRPTS)

(7) INTERACTION £QS FOR STRUCTLRAL STEEL:
RenTa, _ Cmx Fox , Cmy oy , R Fa_  fbx, ;b",ok Yo fox Jroy, pbo P, | Me | My
o (I-FafFéx) Fbx ("Fa/'f'ey,\ Loy ocofy Fox Fpy

Fa Fox | Fby )
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FAST HEATER PLATF- G/RDERS £ BEAMS FVALUA T/O/V . B TABLLE 24
: MEBTS
RES = Pv Ax Max. MY MPY () SfF= |CRITERTA.
IDEN'T \F/GURE | S/2& | DESCRIPTION |°R b ” REMARKS .-
' NO | ' fa /:o /‘bx Fbx f_by Fby Re,Re| Ra |Raffe|YES | NO
|Ewr-827 1A W/ XIS - - 339 | /3.79 - - ec/ Jeo | R.&eZ X
EHP-B22 3¢ W27X /120 az8 | /942 | 209/ | 242 - | - o83 | /g0 | /8D x
FHP-B23 | - 36 | w2grz0 3.0 | //#70)|72297311895/ | = - 0ast| oo | 102 | «x
| 4P - E25 36 W/ ¥ /30 092 | /1962 | 2298 | 240 asy | 2zo | /o7 | feo | /4 Se x
FhP-B25 ) 36 |w2gniso ‘ A7 12709135046\ /988 | ~ - lo97| roo oz | x
EHP-B26 36 wedx12o . r08 | /1237 24/5 | 240, - - a9 | J el | L7D x
EiP-827 36 WZSXEL ] o Vrz2) | 1800|2092 | 290 | — — | o9# | oo | L7 x
Fap-£28| 36 T \wéxgo | . | @90 (/878 | /784 | 270 | — — | ger|se0 235 X
NOTATION
7. RC- COMBINED STRESS FACTOR '
2. RA- ALLOWABLE COMBINED STRESS FACTOR
3.55- OVERALL SAFETY FACTOR ' i
- Fa, Fa.,Fbx, ETC.=- SEE A/SC ST/L co/vsr,euc;-/o,v AMANUAL 1980, KS/
yyMpx EJC. it KIPS OR KkipP -INCHES
Foor N&"Es (DESIGNATED BY SUPERSCRIPTS)
( 7) INTERSCT/ON £QS5 FOR STRUCTLRAL STEEL: : o
Re. Yo 'Fa Crmx fbx 5 Cmy by éé fa +1Cbx+ ;bv’oﬁﬁ.* Fbx - bx. Rcb= _f_,. 1 Mx + | My
- /-'a//-'ex) Fox’ (Faffey)foy’  o©coFy Fbx Fby Fox  Fey ) — Py 1I8 Mpx 167 Mpy




CFAST HEATER FLATE - MOMENT CONN EVAL UATION

L Ff —CALCULATED COLUMN FLANGE STRESS ,KS/
2.Ff-ALLOWABLE COLUMN FLANGE STRESS, KS/
3.SFf-SAFLETY FACTOR FOR COLLUMN FLANGE
B NBp - CALCULATED BEAN WES SHEAR STRESS KS/
5. VBpa-ALLOWABLE BEAM WEB SHEAR STRESS,AS/
G.SFy =~ SAFETY FACTOR FOR BEAM WES SHEAR
7. A B Sc ~CALEULATED AREA OF BEAM WES STIFFENER, W €
B.ABws - FEQUIRED AREA OF BEAM WEB STIFFENER, WE

TABLE 25
EFE, CE . MEETS CR/TERA :
JDENTIFICATION f, oy A,i_ﬁ/;& DESCRIPTION| £y | F¢ 2’2’; Yoo\ Yo V;f /‘:.éuc AspscAsmse Aaifjém s [ o | REMARKS
MC1 37 WEIAITOCOLINN | J6.52)| 352 | 2./3 | /#2.95| 23.0 | 15% | 257 | 146 | 5.18 X
MC7 37 plp o) 16.52| 35.2 | 2./3 | /#.95| 230| 154 | 7.57| 146| 5.8
Mc/3 37 bl | 10,52 35.2| 2,13 | /1#95| 23.0| 154 | 757| 146 5./8
MC2 37 R ) 15,19 2.32 /2.8 /89 | 753|063 //.25
MC3 37 |wEespocodnn 4733 203 517 495 |186| @73| 1 7@
Mc4 37 e 17250 2.0/ | /694 /.36 | 9.00| 2.89| 3./
MCI0 37 Niakieernd17.50 2.0/ |16.94 /36 | 900|282 3./
MC6 37 S ) 19,51 /.80 |12.67 /82 | 8,36 /o/| 5.3/
mMco 37 el 17.80 /.98 /522 151 | 74| 49/ 3.4
MCs 37 e 19,77 178 | 12,9/ /.54 | 630| 185| 2.90
me8 37 worsiieerin | 19.77 178 | /.91 /54 | 5.36| 185 290
MCl4 37 e oes| 12,77 /.78 | 14,9/ /54 |536)| 185| 2,90
tIC11 37 Lo s | |24/ 155 .99 | 753 32| 22,53 Y
MmC12 37 it i 5,27 | 35.2| ¢.e8| 342| 23.0| ©.73 |53, | c00| — X
NOTATION

SFA - SAFETY FACTOR FOR BEAM WEB ST/FFENER



EAST HEATER PLATFE - MHOMENT CONN EVALUA 7/ON TABLE 2¢C
REFERENCE lsFs SFy | sF4 |MeETS criremid,
JOENTIFICATION FleukE NO.| PESCRIPTION| £y | F¥ f}’ /f; ;g Wo Vew i \Vson o Aausc Ag wise|Aaus q/éﬂsk s | wo REMARKS
MCI5 37 N e |19.72| 35,2 2,24\ /.27 | 23.0| 2,04 |5.30|a92| /27& | X '
McCl6 37 W el 730|352 | 482|523 | 230 | 440 |536|0.00| — X
NOTAT/ON ' .
O. SF4-SAFETY FACTOR FOR BEAM WES ST/IFFENER

L Ff =CALCULATED COLUMN FLANGE STRESS , KS/

2. Ff = ALLOWABLE COLUMMN FLANGE STRESS, kS /
3.5Ff-SAFETY FACTOR FOR COLUMN FLANGE

L VBp - CALCULATED BEAM WEB SHEAR STRESS AS/

5. VBpua-ALLOWABLE BEAM WEB SHEAR STRESS,AS/.
GC.SF = SAFETY FACTOR FOR BEAM WES SHEAR

7. A Bussc ~CALCULATED AREAL OF BEAMN WEES STIFFENER, IN €
B.Apws g - REQUIRED AREA OF BEAM WEE S7/FFENER, WE




EAST EXTENS/ON BOLTED CONNECT/ION EVALUA 7'/0'/\/' TJTABLE 27
REFERENCE SFy | MEETS CRITERIA) -
IDENTIFICATION MARAKS
FICAT Fioure wo| °'%€ k‘: VA Va/ve | rEs NO aid
oBCL 3.3 6 Rows | /00.0 127.2 [:27 A
Bcz 35 . |6rows | 1146 | j212 11 X
BC3 33 5 ROWS 98.2 - [06.8 109 X
Bc4 38 4 RowS 7.4 84.8 {07 X
BCS ‘ 38 3 ROWS 6.0 63.7 398 X
NO747/0N

] Ve - CALCULATED SHEAR, K/PS
2. U4 - ALLOWABLE SMEAR, K1PS
3. SF)-SAFETY FACTOR FOR SHEAR




fAST AEATER PLATF-COLUMN  EVALUATION , | TABLE 28
: RES D Py Mx Mpx MY Moyl ¢y | sF= C%?E‘;?A |
i JOEN'T |F/GURE | S/2E | DESCRIPTION |-©R _ oR L REAARKS . .-
P TR ~ Fo | Fa |Fox | Pox [Foy | Poy |Re,RY Ra |Rujfe[ves | mo
: ] E-t | 39 Wex3| 236 | ¢l6 [ zio8]| 1649 31 1728 | (.48°] (O 0.8 . SEE SECTION 5
LE-3 01 390 [IN24x 130 - {277 {1379 | 522413320/ 1275 | 3247] ©.77" £O 1]|.30
E-5 | 39 |[WN4xu0| 2.6l 147111615 (22.0(12.45{27.0 | 1.33 | 1.60 | 120 | X .
L F- 39 |[N24x130 474 [1379]3603|13320] 1316 |3247 |0.82°| 1.0 | L22] X
LF-2 39 1W24AxI30] .. 1404 137914840 |13320] 22343247 /,0/3" [0 loaa7 X SEE SECTION §
F-5' | 39 [IN%4xI30 S 4.05 1390|1172 |2059(13.32|27.0| 1,33 | .60 |1.20 | X '
G-1. 1 39 JNZI00) . . . - 1287 1062|3272 /0080 436 |2059 | 06?0 [1.49 | X
LG=27 T39IN4AXI30) v 0 1332 {1379 | 2970 | 13320| 2050 | 3247 | 0.81°] 1.0 [1.23 X
LG-5 ) 390 NGB0 e (40511390 1LTZ 120591332270 | 1.33 [ Leo [ 120 | X
o=l 39 IWNUxIeST L e 3 16.28]11.26]22.0] .26 7.0 .15 11,0 |1.39] X
-2 L399 WA, . T o 1 370 | 1379 | 3444 | 13220 1889 | 2247 0.84°| 1.0 119 X
I'H=5 | 39 _Wuxlio]| L 3es|il4 1306 |1e83]3.69 270 | WG |60 |1.3B] X
I-Jd=1l .| 39 lWuxiog] . 1251 {1062 4823 10050| 214 |2059] 073°| 1.0 | 1.37 X
NOTAT/onN '
/ KC - COMBINED STRESS FACTOR
2. KA~ ALLOWABLE COMBINED STRESS FACTOR
3.55- OVERALL SAFETY FaCJOR
¢ Fa, Fq,Fbx, ETC.~ SEE AISC ST'L CONSTRUCTION AMANUAL 1980, KS/
Py Py,Mpx EJC. v KipPS OR KkiIpP -INCMHES
FOOT NOTES (DESIGNATED By SUPERSCRIFTS)
(7) INTERACTION £QS FOR STRUCTLRAL STEEL: ‘ :
e 'Fa - Crmx Fbx 4 Crny ‘fby s OR fa 7Cb)( Fbv)o 70‘7 ’Cb)‘ £b z Rb_ _£+___/ ____MX - — / _AC,X
& (/- FafFéx) Fox (’Fa/Fey‘FOy 0.cofy T Fon” Fby Fbx Fby TPy LI Mpx 167 Mpy




LAST HEATER PLATE = COLLUNN EVALUATION TABLE 29
RER |- R Py | Mx (Mpx | My | Mpy () SF= 625‘79'5;?,4
IDEN'T |FicumE | S/2& |DESCRIpTION |©R | or | or |'or |or | o=’ | !/ REMARKS -
TR | & Fa | Fa |Fbox | Fox | £ by | Fby |Re,RE| Ra Ra/fe|YeS | ~voO ;
J-2 | 39 |Wo4xmo 355 | 1279 | 7600 |13820] 338 | 3247 | 080" 1.0 |1.25 | X
J-571 39 |N24x130 4.05113.90|11.72 {205912.32 |27.0 | .33 [ 1.0 | .20 | X
K=1 39 [wWd8x3l 3.82[1055|3.88(22.0[3.32|270| 00| 1.60|2.29 | X
L K=2 ] 39 [A2XI0 3.03(13,48114.05{12.20|5.50|727.0 | 1.08 |1.60| .48 x
CK-5 1 390 {IN24x D L2173 | 6.07 16.83]10.20|727.0 | 085 l.eo | 1.8B]| X
CL-4n) 39 jwex3| -12,07]6383.42(16.29|5.29|27.0 | .0l {160 | 1.58| X
L-5 | 39 wex3l. 24| 328| .75 | 1094| 46 | 504.| 049 1.0 |2.04| x
-
NOTAT/ON '
7. Rc- ComBINED STRESS FACTOR
2. RA- ALLOWABLE COMBINED STRESS FACTOR
3. S5F~ OVERALL SAFETY FACJOR ‘
G Fa, FQ, Fbx, ETC.~ SEE AISC ST'L CONSTRUCTION AMANUAL 1980, Ks/
y Py Mox EJC. v KiPS OR 'kipP - INCNES
Foor Nérfs (OESIGNATED By . SURPERSCRIPTS)
(7)/vTeracrion £Qs FOR STRUCTURAL STEEL: '
¥a - Crmox Fbx Cmy by fa +7cbx fby bkﬁ-ﬁ #b)‘* Fbx. Rcb= P | Mx - My

(= +
R’ (I-FalFéx)Fox (Falfey)foy’

+

0.60/:)/ Fbx Fb)/,

Fa Fbx

Fby ?

Py " 118 Mpx™ 167 Mpy




COLUAMN ANCHORAGES — AREA 5 ‘
‘ RPEF SF : MEETS CRITERIA
IDENT |FIGURE |DESCRIPTION| S/zE |- ¢ 7 9 REMARKS
NO. | P - £y Ft /'_{/7";3 b Fo |FRc A’Aa" SFs YES | NO
ANCHOL BATZ] 205 | 2/, 10/ O.2z : : X
E‘, 39 Srd\(::':— /'é fzj//' = /23 27 45@ /@ NS X 1 SEE SECT/ON 5
. : ANCHOZ ZLT2] 127D | 4o /0 10z , X, -
E-3 39 T >57 =5 =5 Taor |72 T 3% | SEE sEcTIoN 5
3 ANCHOR Eouts) 122 | 24,1 107 2205 X
E-o 39 Erse 2 | b . w2z |27 786 7¢ [ /03|
= Anchoe Eors] (o | 415 1 10/ 243 x
39 BASE I ze” 8.1 27 &7 7 Z.22 X
-~ Avchioe Forsl 132 P] 75°6 | 10/ /34 X
F-2 39 EA=E 2 28" 5.0 2637 — | — /.23 X
: , ANCHOR SoLry 1B D] 277 | 107 3.65 : X
F-5 39 e 2 za’ 22.0 Z7 /.07 /& .50 x
G-/ 39 ANcHOZ Eorrs! - 1" | 207 | B2 /- 55 - x
Sasz K " 22| 27 /.20 | /.6 .23 X
. Ancwoz Eor<] 13| zo.l | ,o07 | s02 - X
-2 39 s A2 2E 3.2 27 L7 7z 222 X
_ ‘ ANCED: Eord /5D /62 | 107 | 528 . X
G5 39 EA=T P E /7.9 Z7 Gl /G 242 X
H-1 39 AncHoe Eaas)  2'¢@ | 350 | 10/ 288 : x
. - ‘ s 7 2t R EECY-) 27 47 /& ;.02 X
Y2 39 ANCHOR BrxTd 1% P| 2.8 | 101 | 570 . - : X
' AsE 2 e z/r 0| 27 .78 /.G 2.05 X
_ Ao Foersl (%D /7.6 ey 5.74 . %
H-5 39 FAsE Jf mZu” : gz.z2 | 27 .82z /.G 1O5 X
NOTATION
/. SFt-SAFETY FACJOR [FoR TENSILE LOAD S. SFb= M PLAST/C /AL
2. SFb- SAFETY FACJCR FoR BeNDING g Rc = Fb/Fb :
3. Ft,Ft,Fb,Fb-SEE Assc Srsec KA =16 y
CONSFRUCHION Atanual /380, {«-5/ 9 SFs=rRaA/Rc
4. COMPUTED BENDING AMOAENT K-IN 10 SHEAR SONE CAPACITY Of 8ase £ £yO
5. ALLOWABLE PLAST. MoMt= Fyx 2 ANC BOLTS (COL. INELDELD O BASE )




— g e
e 7 / e S e

- COLLMN ANCHIRAGE

< ALATE “VALUAT/ON
| COLUAMN ANCHORAGES — AREA 5
_ / REF MEETS CR/ mA
LDENT |FIGURE |DESCRIPTION|S/2E | >t 7 8. 2 lialll REMARKS
NO. £t Ft f}ﬁ“t b Fp R Ry |SFs YES | NO
-/ 39 Ancwor Soox| 1" | 4447 | 42 1 O4 - X
EASE 2 /5” /7.0 270 | %5 | 16 254 X
2 Ancdos Frers| JE /20 101 0.84 , X . £
; J 33 Ensz 2 2%2" 78 4 z27.0 Zo9o | 7.6 =G < SEE SECTION 5
; J-5 39 Arncuol Bogsl 1FD T Lo 10/ 1683 X
; BAZZE &2 zi" ‘ /7.7 270 el | 76 Z. 42 X
e : Ancioz Ear<] B0 | 155 | 32zo | 0.2/ . ‘ X <
K-/ 32 ERSE A i 4 156 27.0 SB ) 16 2.77 ¥ SEE SECTION 5
P 39 AeHce Cour| 2| ozl 107 | 168 X
SEhE /2 A 44.0%] 4565 — — /.04 X
Y= 39 Arkriolco) (e 4.7 ey 15.50 X
SAsE IR = /2.3 | Z27.0 A6 /.6 3.483 %
/-4 39 Arcroplos] 20 /1.8 2z.0 | /7. 78 X
2 /08/155 //:2 = 5.3 z27.0 .20 /.6 106 X
_ , privr FocTsl el 79. 2 z2z. 0] .40 ' x
L-5 39 FhEE [T 2y R.Z 27.0 20 {.C 5.33 s SEE SECTION 5
E
!
: i
NOTATION
[. SFt- SAFETY FACJOR FoR TENSILE LOAD S. SFb= M PLAST/IC /A1C
2. SFb- SAFETY FACTCR FOR BENDING g Rc= £b/F~b
3. Ft,Ft,Fb,Fb-SeE A/sc srscL - Ra= 16
CONSIRUCFION AraNuAL 1580, {«-s/' 3. SFb=Ra/Rc '
4. comMpuTED EENDING MOAEN] K-IN 10. SHEAR CONZE CARPACITY OF BASE é /(>
5. ALLOWABLE PLAST. AtOAs < Fyx 2 ANC BOLfSCCOL..WeLDEDfO 34asz &)




501/7// EX7’£/V5/0A/ NE W ,5’,646//1/6 57’?55‘5 E VAL LA T/O/V TABLE 32
N DEsCRISTION . REF s SF- MEETS CRITERIA REM ARKS
o. RIPT/O /1GURE /12 £ ARK
NO. fa Fa fa/fa YES NO

erys M - Ne £/ W/RX 120 7S£ 20 3.2 2,‘69 ) x ] RS R S T 7]
BR2 Ne = PG T 4/ w/2x79° | 953 19.78 208 17 «x " - o]
BR3 P8 - N8 4/ Ww2x791 /056" TV 9. 78 - /87 X )
BRg" N8 - M3 4/ W2 x /2o 8./3 2032 . 2{48. X N S . —
B8RS Pe - PT 4/ W/2X/20 ) 850 /9.98 2.35 X N T LT —'*j
BrR% M8 M7 4/ W2 X 79 9. 4L /98.95 2.02 . X T ST T
BRT 1 MTIEMe T 4/ W2 X 79 9.53 /906 2. 00 S X - LI T
BR8 FPea_ </ Wiz x 120 538 z2z2.30 A 4/4 x - ]

NOTES :

/. Fa s CALCULATED AX/AL STRESS, KS/

2. Fa: ALLOWABLE AX/AL STRESS, KS/

3, SFs sare TY FACTOR FOR AXIAL COMPRESSION




SOUTH EXTE/\/S'/O/\/ G/IRDERS & BEAMS EVALUATION TABLE 33

: . . "MEETS .
RER A Pv A x MPX MY Mpy : = |CRITERTA
IDEN'T |FiGURE | S/26 | DESCRIPTION |-©R o] ok’ | (1, SF= |CRITERIA. | peprraRKS
NO - | - fa Fo Fbx Fbx fby Fty |Re,R| Ka |Raffe|YES | ~NO
SE-BI | 42 | witx36 ] . - - | 508|984 - — losz | 160|308 x :
SE-B2 4z w33xsz) 080 | /383 | /348 | 18.97 | - - 077 | 160 | 2.08 | Xx.
JSE-B3 | 42 | wigx45 , o 026 .| 741 |10.04 |10.89 | - - 0.9 | 160 | 1.67 X
| SE-B4..| 42 | W2ixs8 ' | 049 | 985 | 753 | 1147 | - - |oes | 160 |235 | x
.SE-BS 42 |1 Wz4xi00 A — - 10.86 - 20.22 - - 0.54 | 1.60 | 2.96 X
SE-B6 42 Wig»45 ‘ _ 023 | 741 | 1043 | 1089 | - - 099 | 160 | 1L62 | X
se-B7 | 4z [T, D 039 | 13.09| o5 | 563 | - | - | 032|160 | 500 | x
"SE-B8” 42 7| W3ex230] : ' 1.73 11971 | 1820 |22.0 | 740 | 270 | 1.21 | L.6O | 1.32 X
.. SE-B9 4z ] W3ex35| .59 ] 19.69 | 10.8/ | 24.0 - ~ | 053|160 | 3.02 X
’.‘;.SE—‘B/O.- H2 ] Wedxg4 o - - 14.86 | 24.0 - - | 062 | 100 258 | X
_SE-BII 4z ] Wadre8 ‘ _ /1.7 | 698 | 5572.3| 57224 — - 085 1oo | £/8 X
NOTAT IO
/ K- COMBINED STRESS FACTOR
/'?A ALLOWABLE COMBINED s TRESS FACTOR
<. Fa, Fo‘ Féx.ETC.- SEE A/SC srz CONSTRUCTION AAANUAL /380, Ks/
yyMpex EJC. v ~- KIPS OR kIP -INCHES

FOO?‘ Nérfs (DESIGNATED By SUPERSCRIRPTS)

(/) INTERACTION £QS5 FOR STRUCT.RAL STEEL: _ : _

fa Crmx Fbx Cmy rby ) or fa +1Cb_x+ ;by)ok ,pa+ b ”, FC’X.' Rcé)= ___’D_,,_ A Mx " 1 My

f’:o (/' fa/Fex) "bx C- Fa/Fey}Fo o.cofy Fbx  Fpy Fa Fox Fby? Py 118 Mpx €7 M/oy




SOUTH CENXTENSION -~ fTONENT CONN EVAL LA TION TABLE 34
_ : ; ,
IDENTIFIEATION, ;ZZ’?/:/:; DESCRIPTION| £y | Fy f},';f’; Yoo\ Yoa %i’: /21«: AswscAsuise gﬁi:;gm Mz_r: w;im REMARKS
MC! 43 kel a95| 35.2| 447 5.28| 230| 43¢ — X
MC2 93 st 895 | 35.2 | 417 | 5.28| 230| 430 —
MC3 3 Wogiacres| 8,88 | 352 | 399 | 845| 230 272 —
mes L g3 Woiieatiies| 8,83 | 35,2| 3.99| 8.45| 230 2.72 —
MCo 3 Woacen ol ©89| 352| 5.4/ | 02| 230| 332 —
MC8 43 Rl 6,89 352 5./ | Go2| 23.0] 232 —
Mc4 43 wosniooaeom 11:90| 35.2| 2.9¢| 104| 230| 2.2/ —
Mc7 75 et 190 35.2| 290| 104 | 23,0| 2.2/ —_ ]
M9 43 i Gioenoer| 1.0 | 38.2| 251 | c.8l| 230| 3.38 705 100 2.9/ X
mcio 93 oS 4.0 | 35,2 | 2.5/ | 6.8/ 23.0| 3.38 |10.5 |s06]| 2.9/ | X
NOTAT/ON : : _
LIF —CALCULATED COLUMN FLANGE STKESS KS/ ‘ . SFA-SAFETY FACTOR FOR BEAM HWEB ST/FFENER

C.Ff~ALLOWABLE COLUMN FLANGE STRESS, kS /

3. SF £ - SAFETY FACTOR FOR COLUMN FLANGE

G VB~ CALCULATED BEAN WES SHEAR STRESS A'S/

SV Biy 4=~ ALLOWABLE SEAM. WES BHEAR STRESS, AS/
C.SFYy =~ SAFETY FACTOR FOR BEAM WES SiyEae

7. ABu/Sc ~CALELLATED AREA OF BEAM WES STIFFENER, W2
B.ALWSR - FEQURED AREA OF BEAM WES ST/, ENER, WE




SOUTH EXTENSION BOLTED CONNECTION EVALUAT/ION . TABLE 35
' - REFERENCE SFy MEETS CRITERIA
IDENTIFICATION | " -
Frouer wo| 1FE | K VA \vasve [ vEs | wo REMARKS

BC1 44 7ROWS | 2623 414.4 .57 X

BCZ 44 6 ROWS 56.3 212.8 3.7¢ X

EC3 P> JeA 5 ROWS 36.1 [06.0 294 X

BC4 24 4 ROWS 171 84.8 496 X

BCs g2 3 ROWS 6.4 36.7 €173 X
NO7A47/0ON

[ Ve - CALCYLATED
2. V4= ALLONWABLE SHEAR, K/PS
3, SFy-SAFETY FACTOR FOR EHEAR

SHEAR, K/FPS



SOUTH EXTENS/ON- COLLANIN EVALUATION TABLE 36
RER | R A A AV A aNE SF= |CRITERTIA | o
IDEN'T |FicURE | S/2E | DESCRIPTION |-ER OR OR | OR" | - REMARKS -
T ERETE | o PTION ' 2a | Fo |Fbx | Fox |Foy | Fby |Re,RY Ra |fu/fe [vas | o
M-G | 45 |AN24xX130 ' . |.67 |16.14]15,40122.0 | 5.17 |270 |1.O] |1.D | 158 | X
M-8 .| 45 [W24xI30 .67 |16.14115.40|22.0 | 5.7 |21.0 |10l | LeO 11,586 | X
N-G | 5 |N2xllof ° 1637214601 859|213 [4.23 |27.0 | 098 | .60 | L6323 | X
L N=T7 45 N2+ 130 . | 4.69(15.99]9.06|72.0 |474 |27.0 |0.84|1.60{1.50 | X
N-8 g5 |Wadxllo. . L 9.2 |14,65| 8719 |2097|4.85 210 | .17 |60 [1.26 | X
P-o . 45 0 N2xI00 . |27k [ lo62 | 3655|1000 193 2059__0.62” Lo (L&l | X
P-7 1 g5 NTaNI30] L0 L 16.94]15986(92.18 (22,0 |5.85 | 1{.0 .06 |1.60{1.5] | X
S-Sy gsTNZate0) T B8 145116.99119:0915.92 |20 | 1T |10 {126 | X
R-G | ¢s N30l 19.43016.10112.89(22.0 |01 {2720 [ 115 {160 139 | X
FR-& ] 45 WZRBO| o T 9,43 16.10{12.85(22.0 |O\ {Z(.0 | 115 |L.eO|1.35 | X
e RS o laéxta] -~ -~ | 238|185 | 7oz |453¢| 203 | 146z| 052 Lo |1.92 | X
NOTAT/ON . '
/ KC- COMBINED STRESS FACTOR
- RA- ALLOWABLE COMBINED ST RESS FACTOR
3 Sg- OVERALL SAFETY FACTOR
- Fa, Fq.Fbx, ETC.- SEE AISC S7'L CONSTRUCTION AMANUAL 980, k5/
P,y Py,Mpx EJC. v KIPS OR kip -INCHES
Foor NbrES (DESIGNATED LY SUPERSCRIRPTS)
( /) INTERACTION £QS FOR STRUCTURAL afssL _
fo - Crmx #bx Crmy fby fa_ _ fbx, fby fa 'Fbx Fby b P, | Mx /I My
(A # 3 OR + oR + + RS = ot —— 4+ — —L
ﬁ’o (/'fca//-'ex)»cbx (/Fa/Fey‘Fby o.cofy Fbx‘ Fby) Fbx Fby? _ Py' 118 Mpx 167 Mpy




T

COLUMN AWEHORAGE EVALUATION _TASLE 3

COLUMN ANCHORAGES — AREA 7
' REF .
IDENT [FIGURE |DESCRIPTION |17 £ |5 ] 7 8 9 MEETS cRITERM REMARKS
| NO. Fe | Fe |FRffelfe | Fo |R RS |5F5 [ves | ~o
; M- b g5 |ANcoE Bosl 18P 16 10/ _{O. o ~ ‘ ‘ X
' &isE B | 247 2oz | 270 (023 | /-6 |/.72 | x SEE SECTION 5
M-8 2 ANcsoe Borst [P | 170 01 | o.eo — ” ;
1 5 Base B 24" 2o.4 270 |0.o4 A R . SEE SECTION 5
N-G | Anchol Eors| |HP] 246 | jor 222 | X
! 45 EAzZE [T 24" z73 | 270 | 0l | 7.6 | 788 | x
Ne |} uz AncHop Brers| (3Pl 2.0 | 1o/ | H.22 - x
EAss 2 2u” . 27.4 z27.0 .02 N7 1,57 X
1 PG | Aryson Focrst 1460 /48 10/ 0.08 : x
#5 Eass A2 z24¢ =4.4 270 | 202 o | o075 — SEE SECTION 5
=S S ANcHoOE Eoers| 14D ] 3.8 1ol |26 ¢ ~ X '
LfzE 12 24" - 24.] | 270 | o821 /. & | Jeo X
P7 b 48 Actzazbory ('@l 32.3] so/ z.57 : "
. EASE 2 z:” . /8.4 zzo | oe®.] 16 7.35 =
N-T _ 45 AncHoZ Siers| (B — — [ ’ : < ADEQRUATE BY
EASE 72 z%” . — — — — — = ComiRersoN 70
g ' Ancrioe Erers| 1 /80 EYS Y
Relon t 5 Ercz 17 /5;5) 2:18 =3 T Z7o | T2z T T 1= = X, SEE SECTION 5 .
g " AuciotEourd 170 | 197 32 0./ : . X
B-2(CoL) g5 e T 37 - zoa | 2701 T 4g A — ~ SEE SECTION §
NoTATION
/. SFt-SAFETY FACJOR [cR TENS/ILS LOAD G. SFb= M PLAST/C /AT
2. SFb- SAFETY FATrOR FoR BENDING g ,§C= b/ Fb
3. Ft,Ft,Fb,Fb-sce Ay s - Ka= /s
Co/’VS/'/,("UCf,/ON MANUAZA /gsco ’5{('5‘/54 2 SFe=rRA/Rc ' :
4. COMPUTED EENDING AMOAMENT K- IN 10. SHEAR CONE CARPACITY OF BASE @ wjo
5. ALLOWABLE PLAST. At0kt= Fyx 2 ANC BOLTS (COL.INELDED JO BASE B )




TUREINE BLUILDING COMPLEX ﬁ/ﬁ'PZACEMéWfS 7TABLE 38

DISPLAC EMENTS

MAX/ MY AT

LOCATION D/SPLACEMENTS| REMARKS
B - LIREC 7/CN CINCHES) | |
NORTH = SOUTH 0.747 "
NORTH EXTENSION —
EAST-WEST 0.7292
| worrH-souy7H | 0©.223"
EAST HEATER PLATFORM p
EAST = WEST 0. 285
NORTH -SOUTH 0.327"
WEST HEATER PLATFORM ”
. | EAST— WEST 0. .32/
| wvor7H-SouTH| O.384"
SOWTH EXTENS/ION , p,
| . EAST-WEST | O 232
NORTH-SOUTH| ©.549"
7/ LPEDLESTAL ’
/‘G | A EAST - WEST o.cs50”




¢ | | ) . ® |
SRSS ¢ OME /N ED LYSLLACEMENT W/I7H AODJACENT 37}€(/C7Z//?£S
) 7 A48LFLF 39

\

TURBINE BUILOING |SRSS comBIMED |
EXTENSIONS. wiTH | DISPLACEMENT For | REMARKS
ADJIOINING S TRL/CTI/FES 0.679 HOYSNER(INCHES)

WEST HEATER LPLATFORAM wWiTH| - P
FLUEL STORAGE SL//y ONG, 0.85G
NORLTAH — SO/ 741 )

VORTH EXTENSION wiTH | oy
TURBINE PEDEST7A4L, | 0,927
NORTH ~ SO/ 7/~ |

WNORTH EXTENSION wiiTH p
[YEL STORAGE St/ OING, | 0.799°

EAST — w57

NORTH EXTENSION wi7H | p
CONTROL /%//4&//\/6 - 0.393
EAST ~WEST |
SOUTH EXTENSION WITH

TURBIVE PEDESTAL, | 0.589"
 NORT A = SO Ty




