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Ceneral Instruction for Desigu Project Identification
Verilicetion of Blectrical Conduit No. BAG.CP29
& Box Supports Rev &

1.0 INTRODUCTION

These general instructions have been written to assist personnel design
verifying Electrical Conduit & Box Supports. It 1is merely a means of
ioterpretation of the Design Criteris for Seismic Category I Electrical
Conduit System (SAG.CP10). It 1s by no means a substitute or replacement of
the Design Criteria. These instructions also provide a uniform approach in
calculations. The approaches identified in these instructions are those
which the writers believe would have involved too much variability in
interpretation, or would have been interpretated with unnecessary
overconservatisa. All engineers must therefore follow these {nstructions
exactly as specified., The requirements herein are minisus requirements.
Conservative approaches may be used provided that the support can pass the
design verification process. If conservative approach is used a statement to
this effect must be included in the calculation. For approaches which are not
specifically outlined berein the engineers shall use documentation, books and
other sources traditionally used and accepted in the design process.

3753M
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1.1 SCOPE

This document is applicable to the design verification of Unit No. )
generic (5-0910 package), modified and individually engineered (IN)
electrical conduit and junction box supports. IN supports sttached
directly to the Spread Rooas Praming (SRF) are considered as part of SRF
franing and ars: in the SWEC scope of work.

The modified and IN supports shall be design verified based on “as-built”
conditions obtaired from the walkdown package prepared by the walkdown

group. The calculations for IN supports shall include the evaluation of
all clamps io accordance with the procedure specified in Reference 9

(SAG.CP25).

Calculsrion packages shall be prepared per Appendix Q of Ebasco Manual
of Procedures (Reference 3).

3753
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2.0 DESIGN VERIFICATION PROCEDURE

2.1 GENERIC SUPPORTS

a.

b.

f.

753

Set up structural model with proper boundary conditions
(Hinged, Pized, or Spring) & critical dimensions.

1f spring rate at anchorage point needs to be considered
give plate or base angle size; bol*t sire, sud lceation
to base plate group to get the wpring rate.

Fill ioput data for frequency analysis and static analysis
with proper spring rate obtained froe item (b).

Review the static output to verify that all members pass

code check (see Attachment “F" for reduction in interaction
equation coefficient due to 1/32 undercut). Add warping
stresscs, and other stresses due to eccentricity mot considered
io the model. The “"Combs” computer program shall be uys~’ to
calculate meaber and weld stresses for structures with
composite channels, see Dasigo Aid (Calc. Book No. Supt=0040)
for detail.

Check anchorage (surface angle, base plate, and bolts)

using the procedure given in Attachment "G" (approximate
method). If anchorage evaluation results in failure, or

the configuration is not covered by Attachsent "G", complete
base plate evaluation form and request the base plate group to
perform a more detailed analysis by STRUDL base plate progras.

Results of this analysic shall be part of the calculations.

Complete calculations for all welds, gusset plate and
meabers not included in code check performed by STRUDL.

Project Identificat’sn
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General Instruction for Design Project ldentification

Verification of Electrical Conduit No. SAG.CP29
& Box Supports Rev 4
&+ Code violations, if any, (such as bolt edge distance, bolt spacing etc.)

shall be identified in the calculations.

2.2 MODIFIED SUPPORTS

A modified support is & support which has deviation(s) froe §-0190 package

typical details.

b.

3753M

Modified supports with minor deviations from a generic support
may be design verified by comparison to the generic support

by hand calculations provided that all corresponding members and
attributes which impact the capacity of the support can be
demonstrated to be more conservative than those used for the
generic support to meet frequency requiresents and acceptance
criteria.

1f only the anchorage of a modified support matches the anchorage
of the generic support, the spring rate obtained for the generic
support (see Attachment “1") may be used fnstead of performing
Dev analysis to calculate the spring rate at anchorage point.
However, steps ¢ to g of Section 2.1 sh "' be repeated except
when deviaticns from generic supports are such that the support
frequency 1s not affected, in which case the nionimua frequency
requirement is satisfied and the frequency analysis need not be
repeated.

When a modified support is sigoificantly different from a generic
support all aspects of the support shall be design verified {n
accordance with the procedure in Section 2.1.
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2.3 “IN" SUPPORTS

2.4

375

Ao individually cngineered (IN) support is a support which does not conform
to 5-0910 package typical detaiis. The procedures described in Section 2.1
shall be used io the design verification of IN supports.

MODIFICATION OF SUPPORTS

Modified and IN supports which are found "not-adequate” based on the
evaluation performed as described in Sections 2.2 and 2.3 respectively
shall be modified as follows:

a. A DCA for the proposed modification shall be issued to site for
feasibility review. Site walkdown group v 'L respond to this as soon
s possidle. In case of a complicated support, the DV engineer will
directly iovestigate the support and its surrounding situation to
wolve the problems. The proposed modification may consist of
reinforcing the existing support or 1f absolutely pecessary,
providing additional supports to reduce the loads on the support
under investigation. When the modification involves an additional
support, & nev ISO evaluation shall be performed to obtain the new
loads and used to verify the support.

b. Perform custom IS0 evaluation of all pertinent primary and secondary
isometrice as described in Appendix 1 of SAG-CP25 to determine the
actual “g" value and qualify the support.

R2
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Verification of Electrical Conduit No. BAG.CP29
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3.0 COMPUTER ANALYSIS

3.1

Supports shall be analyzed usiog & computer programs such as STRUDL or |R2
Ezhang. |

MODEL

A three dimensional Strudl or Ezhang wodel of the support shall be used
with relative eccentricities between interconnected menbers determined in
accordance with guidelines contained herein.

a. For generic supports the model shall be prepared using a global [R2
axes where the Y-axis is perpendicular to the base plate or
embedded plate as shown below.

e
5 /"‘X
- -*-‘f
NORMAL TO
. BASE PLATE
cﬂ BASE PLATE

b. Por Modified and IN suppourts the model shall be prepared using I
& global axes where the Y axis is vertical, the X & Z axes [R2
oriented in the N-5 and E-W directions according to Table 1. |
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3.2 ECCENTRICITIES

Various eccentricities must be considered to realistically account
for the application of loads and interconnections between structural
meabers:

a. A rigid member shall be used to represent the eccentricity
between the center of gravity of conduit (point of load
application) and the center of gravity of supporting member
(see Attachment "A"). Any torsional moment from shear center to |
center of conduit not accounted for by the use of rigid meabers [R2
shall be odded to the model as additional torsion. |

b. A rigid member from the center of gravity of a meaber to the
center of gravity of a connected aember shall be used to
represent the eccentricity between members where relative
movement is negligible. (Attachments Bl & B2).

c. For simplicity, the eccentricity between the centerlice of
gusset plate and center of gravity of connected member (strut)
may be excluded from the model and the procedure described in
Attachment "J" used for verifying the members and welds
iovolved.

3753




General Instruction for Design Project Identification
Verification of Electrical Sonduit No. SAG.CP29
& Box Supports Rev 4

3.3 NODAL POINTS
All nodal point connections shall be as follows:
a. For bracing:

- Pin connection shall be assumed on comnection with
plate. (see Attachment "B3")

- pin connection shall be assumed for braces welded
to back of posts. (see Attachments "B2")

Assuse one nodal point 1f the dimensiou between the top of
the horizontal tier and the botte of the diagonal brace

is within d/2 inches for &) 50* and d/3 inches for X £ 50°.
where “d" is the width of the post to which bracing is welded.
Refer also to ATTACHMENT “B4",

b. For post to tiers:

- all shall be fixed connections.

375
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3.4 BOUNDARY CONDITIONS

Boundary assusptions should reflect the actual anchorage

configuration.

Specific conditions for various anchorage configurations shall be as

follows.

b.

Surface angle or base plate connection to concrete with Hiltd
bolts or Richmond Inserts.

The anchorage fleribility shall be considered in the analysis
by introducing the spring rate at the connection in order to
provide a more realistic distribution of =moments throughout the

entire frame. For guidelines see Attachment "I".

The anchorage shall not be wodsled iu the static analysis model,
bowever, it will be checked as described in Section 9.0.

Welded Connection

1f a structural member is welded all around to an embedded plate

or containment liner the connection should be assumed to be fixed
io all three (3) directions.
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3.5 ADDITIONAL NOTES

Ce

d.

f.

375

For KL/r requirements and K values to be used in slenderness ratio
culculations see Attachment "C",

For additional notes oo models see Attachmsent "D".

Whenever open section members are used, hand calculations should
be made to check warping stresses. Shear stresses due to torsion
are to be checked if not already verified by the STRUDL progras.

When using rotational stiffness coefficients with the frequency
analysis, these spring constsnts should be included in the famput
v der "joint releases” command (Reference: PD-STRUDL, F.ge 3-23).

For clarification in using Beta Angles, refer to Attachment “D".

The ioput data required to perform the anchorage spring rate and
finite element static analysis shall be filled on the standard
iaput sheets prepared for this purpose. The standard input
sheet contains the base plate geometry, anchor length, locations
of load points and loads. The bolt springs shall be obtained
from the Teledyne Report, which is provided in Attachment P.

In the design verification of L-shaped structural steel members
subject to bending and compression such as bracing angle connected
with a gusset plate, the required reduction in allowable bending
stress about the strong axis of various angle sizes for spans from
24" to 144" are provided in a graph ae well as tadbular form in
Attachsent Q.

10
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3.5 ADDITIONAL NOTES (Cont'd)

3753

|
|
In calculating the interaction ratio, the allowable bending stress |
about the weak axis shall be taken as 0.6 Py (22 ksl for A6 steel) |R2
and the allowable compressive stre.s (Fa) obtained with consideration |
of torsional buckling. For this purpose a table was developed (See |
Appendiyr Q) listing the maxiwum argle lengths of various angle sizes |

|

for which torsional buckling needs to be considered.

The allowable load 1o a 3 x 3 x 3/8 angle bracing for lengths fros |
36 to 108 inches has been calculated and is provided in Attactrent Q [R3
(Sh Q=5). Por sample calculations of angles subject to bending |
see Calc. Book No. SUPT-0235,

11
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4.0 FREQUENCY REQUIREMENTS

All conduit and junction box supports shall seet the minimsus frequency
requirements as contained io Appendix 7 of the design criteria (SAG.CPL0D)
with consideration of base plate flexibility., (See Attachment "I for
anchorage spring rates).

a. For generic supports which do not meet the minisus frequency
requirement allowable weight of attached conduit (capacity) shall
be reduced until the frequency requirement of the support is met
(Por guidelines see Calc. Book No. SUPT=0231).

b. For wodified and IN supports which do uot meet the minimus frequency
requiremeat one of the two following approaches shall be used:

a) Moaify the support to meet the minimus frequency requirement.

b) Re-evaluate all primary and secondary 1S0's attached to that
support using the actual support frequency.

A computer input skeleton has been prepared to perfors the frequency

3753

analysis using the STRUDL prugram (see Attachaent “K&"),

12
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5.0 LOADS & LOAD COMBINATIONS

DEAD LOADS

Generic Supports

Values specified in the capacity table shown on the $-0910 dravings
ich includes the weight of clasp, shim plates, filler plates,
connection bolts, etc. shall be used as the dead load of conduit
lusped at the C.C. of the conduit. The weight of structural
meabers shall be automatically generated by the STRUDL program.
The weight of cover plate shall be calculated and input as mase
at the tip of the tube. Conduit loads shall be applied at the
conduit location which produces maxisus stress. For supports where
application of load at one location does not produce maximunm
stress oo all structural components, the seaber where the load was
not applied at the most critical location shall be verified manually
or by making an additional computer run to prict stresses only for

the meaber under {nvestigation.

Modified and "IN" Supports

For modified and IN wsupports, tributary conduit load (LL B LT)

shall be obtaioed from the DV packages of the fsometric (see

Figure 1 for definition of tributary conduit load). The weight of
shim and filler plates shall be calculated based on as=-built
dimensions and added to the condult loads. Wheno as-built
demsensions are not marked on the redline drawings, it ipdicates that
the standard shim aoi filler plate sizes were used and the
2323-5-0910 CSD series drawings shell be used to calculate the
weights of standard shim and filler plates.

The following procedure shall be used tc obtain tributary conduit

loads which are not available from the DV package of the isometric.

13
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5.1 DEAD LOADS (Cont'd)
b. Modified aod “IN" and Supports (Cont'd)

The determination of tributary conduit Loads, LL and LT' for all
supports shall be done as per "LS" series of the gemeric

§-0910 package. 1f conduit configuration is pot contaioed in §-0910
package but is covered by LS-series of $2-0910 package, the
equations to compute LL and LT can be used. In these instances,

the LS-series draving of the $2-0910 package shall be referenced

in the calculation package.

The term LADJ used in the LT formula for a support
represents the conduit load from the adjacent span to the
support evaluated.

Conduit load imposed on junction box is equal to half tae span
to the first support times the weight of conduit(s) entering
the box.

14
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5.2 SEISMIC LOADS

The seismic loads are calculated by msultiplying the appropriate weights |
by the applicable accelerations in three orthogonal directions |R1
specified in the Unit #1 design criteria (SAG. CP10). |

a. Generic Supports

The design "g" values (Table A.7.1 through A.7.6 in Appendix 7 of |
Reference 1) in each direction shall be rotated to account for |
the most critical loading conditions for the support. A computer |R1
ioput skeleton (see Attachment "K1") was prepared to account for the [ IR4
rotations ia "g" value (as described below) and loading combinations ||
for structures mounted in various (vertical, borizontal) orientations. |

For each computer run using the input skeleton in Attachment "K1" the
“8" value 1s kept the same in one direction while the other two are
rotated. Taerefore, when the strong axis of the support is evident,

applying the lowest "g" value in the strongest direction and rotating
the other two is sufficient to account for all rotations.

When the strong axis of the support cannot be easily determined, |
separate runs shall be made for each of the three "g" values. In each |R3
run, one of the three (3) "g" values shall be applied in the same 1
direction of the structure while the other two are rotated. This I
procedure will be repeated until all three (3) "g" values are applied ||
in that particular direction. In these cases, a total of six | R4
permutations of "g" values are required to account for rotations of [
both OBE and SSE cases. Therefore, for complicated structures, ||
three runs may be required to account for all rotations unless the |
critical direction can be determined by other means. |
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5.2 SEISMIC LOADS (Cont'd)

Since "g" values differ for each elevation in each building, the
nusber of analyses required may be reduced by using the most
critical set (‘l’ 8 33) which will eanvelope all other sets.

A set of enveloped design "g" values thus obtained is provided in
Table 2 for cach'building.

In accordance with Appendix 5 of the Design Criteria (Reference 1)
the weight of the junction box including its contents shall be
considered for 1.5 times peak "g" values while the weight of conduit
and dead welght of the support is designed for the design "g"
values. To simplify the STRUDL input, the wveight of the junction
box and contents miy be multiplied by an equivalent coefficient
(maximum ratio betwien 1.5 peak "g" and design "g" in three
directions) to ccavert the weight of the box and contents. The
design "g" value 1s then used to obtain seismic loads for the design
verification of junction box supports. To reduce the number of
analyses required, the equivalent coefficients fcr the six buildings
are condensed into three groups based on controlling "g" wvalue and
frequency and are provided in Table 3A. The buildings and eleva-
tions in each group are provided in Table 3B,

b.  "IN" and Modified Supports

Unless the RSM analysis is performed to detemine the asctual "g"
values and the support orientation is known, the support has to
be design verified in accordance with Paragraph (Y) Section 7.0
and Appendix 7 of the design criteria (SAC.CP10).

The design "g" values used for IN supports shall be multiplied
by a load factor as specified in Reference 9.

16
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5.2 SEISMIC LOADS (Cont'd)

For supports mounted between two floor elevations, the larger of
the "g" values of the two floors shall be used.

b. Modified an' “IN" Supports (Cont'd)

When a portion of the ISO is attached to a support by other discipline
or to the Spread Room Praming (SRF) the seismic loads nn the next

and second next supports to other discipline or SRF support shall be
calculated based on the enveloped 1.5 times peak “"g" values from
floor elevation above and below. This may be accomplished by
sultiplying conduit loads (LL & LT) by a coefficient equal to the
ratio of 1.5 peak "g" to design "g" and using the design "g8" values

in the static analysis of the support.

For the cases when the conduit support is attached to steel
platform bring the fact to Supervisor's attention in order to
obtain stcel platform response spectra.

17
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5.3 LOAD COMEINATIONS

3753M

Lead combinations to be considered shall be as specified 4o the Unit #)
Design Criteria (SAG. CP10)

b.

Generic Supports

The required load combinations based on the orientation the support
is mounted (floor, ceiling or wall) are identified in the computer
skeleton for generic supports (see Attachseat "K1°)

Modified and "IN" Supports
Specific load combinations for modified and "IN" supports are
identified in the computer input skeletons prepared for "g" valuee

wvhich require to be rotated (see Attachment "K2°) and those for
which rotation is not required (see Attachment "K3").

18
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6.0 ALLOWABLE STRESSES

6.1

3753

Allowables stresses shall De as specified in the Unit #1 Designo Criteria
(SAG.CP10).

Structural members shall be designed to account for a possible undercut
of 1/32" at welding locations. This will affect ioteraction ratios
computed based on formulas in Section 1.6.1 of the AISC Spec. The
reduction in the interaction ratios to be used for structural meabers
due to 1/32" undercut is provided in Attachmeat “"F".

PUNCHING SHEAR AT TUBULAR CONNECTIONS: (Main Members Only)

8. The allowable normal weld forces for OBE condition for stepped
tubular section connections 1s listed in Attachment "L",

The allowables are determined based on the punching shear

|
requirements stipulated io Section 10.5 of AWS D1.1, 1979 Edition R2
The following clarifications are provided in conjunction with the
allowable normal weld force table:
1. Deleted
R3

19
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6.1 PUNCHING SHEAR AT TUBULAR CONNECTIONS: (Main Members Only) (Cont'd)

375

2.

3.

3.

SSE allowables shall be 1.6 times OBE allowables provided
they do not exceed the following limit:

Limit on
SSE Allowables Main Member
(1bs/in) Thickness (ioch)
4310 3/16
5750 1/4
7185 5/16
8625 3/8

When b branch member is adjacent to the open end of the
main menber . < 2D) only 50 percent of the allowable will
be used. 1! the allowable is exceeded, provide cover plates
at the open end of the main mesber, and weld all around,
using & 3/16 min. fillet weld.

Where possible an all around weld between TS members should
be used ino design, unless it is not feasible to construct.

Por formulas used in calculating the punching shear and
nomenclature for stepped connection, See Attachment “L".

20
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6.1 PUNCHING SHEAR AT TUBULAR CONNECTIONS: (Main Members Only) (Cont'd)

b. No punching shear requirement for matched box connections whether
perpendicular or skew; however, minimsus edge distance from the
side of branch meamber to the end of main meaber shall not be less
than 2X Depth(C)of main member. If minisus edge distance is not
met, one of the following shall be satisfied.

) Structural weld between branch meaber and main meaber shall be
evaluated by using 3 sided weld

2. Cover plate shall be welded all around to main meaber by
using & structural weld.

COVER "
STRUCTURAL WELD .

MAIN MEMBER — NOT REQ'D

e e —

3 SIDES
LD : 'E / <2c¢

prssssrnnsnsnssvannas

.-.---.--------
4
~
o

BRAMNC W
Eﬂ(l-—{

21
3753




General Instruction for Design

Project Identification

Verification of Electrical Conduit No. SAG.CP29
& Box Supports Rev 4

6.2 WARPING STRESSES

6.3

After the static analysis results are obtained, torsional moments are
found in various weabers. These torsional moments generate warping
stresses ( both normal and ahear) on meambers with open cross-sections
(Attachment "M") which have to be added to the normal and shear stresses
obtained from the frame analysis done by computer. A few typical cases
vhere warping stresses should be considered are {llustrated on Figure 2.
For special cases contact your group leader for guidance., For this

purpose Attachment "M" or any other approved procedure may be used.

EVALUATION METHODOLOGY OF OVERSIZED BOLT HOLE EFFECTS

For "IN", wodified and generic conduit support redline drawings, the
following procedure shall be used to evaluate bolt hole edge distance
and bolt stresses to account for the oversized bolt hole effects.

a. Bolt Hole Edge Distance

For connections with more than two (2) bolts, the oversized bolt
hole effect need not be considered i{f the "As-Built" dimensions
from center of bolts to free edges (edge distance) meet the edge
distance requirement specified in Table 1.16.5 of the AISC
Specification (7th Edition).

For two (2) bolt connections, the worst edge distances to free edges
of structural meaber or plate shall be computed as follows:

d. «d-c

Following Sheet i{s 22a
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6.3 EVALUATION METHODOLOGY OF OVERSIZED BOLT HOLE EFFECTS (Cont'd)
a. Bolt Hole Edge Distance (Cont'd)

vhere: d, * worst Edge Distance (From centerline of bolt to
nearest free edge)

d = "As-Built" Edge Distance (Prom centerline of bolt

to nearest free edge)

e = Permissible Bolt Hole Oversize Based on Statistical
Evaluation are shown below. (Bolt Hole Dia - Bolt Dia)

The miniaum d, shall be considered in the design validation of

support.
BOLT DIAMETER BOLT HOLE OVERSIZE (e)
(INCH) (INCH)
3/8 3/16
1/2 3/16
5/8 1/8
3/4 3/16
1 3/8
11/4 3/8
11/2 3/8

If calculated d, 1s equal to or greater than the minimum edge
distance specified in Table 1.16.5 of the AISC Specification
(7th Edition), the "As-Built” edge distance is acceptable.

For cases where above requirements (as applicable) are not met, the

Following Sheet is 22b
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6.3 EVALUATION METHODOLOGY OF OVERSIZED BOLT HOLE EFFECTS (Cont'd)

a. Bolt Hole Edge Distance (Cont'd)

worst edge distance shall be checked to assure that the shear stress |
in the net section cf the connecting part produced by bolt ghear

load (bolt capacity or actual bolt load described in paragraphs

6.3.b and 6.3.c) 1s less than 0.3 Fu. Fu 1s 58 Ksi for A36 steel.

b) Bolt Stresses for Bolts in Steel to Steel Connections

«4llowable bolt stresses for bolts used in steel to steel connections
shall be calculated considering the connection as a bearing
connection with threads in the plane of shear.

|

|

|

I

|

I

|

|

|

|

Bolts subjected to combined shear and tension loads shall satisfy |

the interaction formula specified in AISC Specification, Section |
1.6.3, | R4

I

In calculating the shear in bolts for two bolt connections, the |

total shear force parallel to an axis common to both bolts |

|

I

I

I

I

|

I

I

I

I

I

(excluding shear due to torsion on the connection which is applied
to both bolts) shall be considered as acting on one (1) bolt oaly.

c) Bolt Stresses for Bolts in Steel to Concrete Connectiors

Bolts subjected to combined shear and tension shall satisfy the
interaction formula specified in Appendix 2 of SAG.CP10.

In calculating the shear for bolts in two bolt connections, the
total shear force parallel to an axis common to both bolts

(excluding shear due to torsion on the connection which is applied

Following Sheet is 22c
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6.3 [EVALUATION METHODOLOGY OF OVERSIZED BOLT HOLE EFFECTS (Cont'd)

6.4

¢) Bolt Stresses for Bolts in Steel to Concrete Connections (Cont'd)

to both bolts) shall be considered as acting on one (1) bolt only.
However, if the shear ratio (actual shear divided by allowable
shear) is less than or equal to 0.25, the oversized bolt hole effect
need not be considered.

R4

EVALUATION OF INSTALLATION TOLERANCES

Installation tolerances specified on the generic 2323-4-0910 shall be
considered in the design verification,

Fellowing Sheet is 23
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7.0 SHEAR CENTER LOCATION OF COMPOSITE CHANNELS

Attachment "E” 1s & susmary of shear center locations for the following

composite sections which consist of two channels:

) Cé x 8.2 and C6 x 8.2 D{I:

2. C8 x 11.5 and C6 x B.2
b Cé x 8.2 and C4 x 5.4

Due to wvariation of distance "Dy, the above composite sections
represent twenty two different sections used {n the Comache Peak

project.
Notes:

1. Attachment "E” also includes the information oo C.G. and the area

moments of fnertia with respect to principal axes as indicated
by 1l-]1 and 12-2.

The above information was determined by & computer progras which
is written 1o Basic and can be run oo IBM PCs and other compatible
sodels.

If the shear center location is needed for composite section other
than those supplied forward the geometrical configuration to your
group leader and the information will be provided.
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8.0 WELD DESIGN VERIFICATION

Allowable stresses for welds shall be as specified in the Unit /)
Design Criteria (SAG. CP10).

Provision shall be made for an undersize of 1/32 inch for fillet welds
as per the Unit /1 Design Criteria (SAG. CP10).

In order to standardize welding stress calculations, forms provided
for this purpose shall be used.

b.

Minimus Weld Size

Welds not meeting the AWS code minimum weld size requirements, but
found through detailed analysis to have stress withio the allowable
stress, are acceptable from a design verification standpoint.
However, & minimus acceptable structural weld (e shown on the
As=Built draving) shall not be less thao 1/8 {nch.

Warping Stresses it Anchorage Welds

Io cases where meabers are subjected to warping effects (members
welded "all around™ at esbedded plates or aschored plates or other
neabers), the anchorage weld verification shall include warping
stresses in addition to other stresses. For such cases, warping will
cause twvo additional stresses in the weld. One of these wvill be in
the same direction as, and must be added to, the shear stresses
caused by direct shear and pure torsion loads. The other warping
stress is in the same direction as, and must be added tv, norual
Stresses caused by member axial and bending losds. These two total
weld stresses must then be combiped by SRSS.
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8.0 WELD DESIGN VERIFICATION (Cont'd)

€. The stress on welds between composite channels shall be calculated
by the “"Comds” progras. Long hand calculations are mot recomsended,

d. For the effective throat thickness of prequalified partial |
penetration bevel groove welds, see Attachment "H". IRl

a5
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9.0 ANCHORAGE EVALUATION

375

Base plate analysis can be performed by hand calculations or by computer
analysis. In either method, Hilti bolt interaction snd base plate/angle
stresses shall be checked.

b.

Band Calculatlons

The procedure given in Attachment “G" (approximate method) may be
used to evaluate stresses in the base plate, surface angle and
anchor bolts.

If the anchorage can not be qualified by hand calcu.ations, or the
configuration ie not covered in Attachment "G", 8 computer analysis
shall be performed.

Base Plate Finire Element Analysis

The computer analysis for the base plate siall be performed usicg
the PD STRUDL base plate progras with anchorage loads obtained from
the static run. The effect of prying action and anchorage
fler!bility will be accounted for. Input sheets for a standard
computer run provided for this purpose shall be used.

Anchoring with Bolts ia Combination with Welds

When welds are us2d together with Hilti bolts for anchoring the
base plate, welds should be designed such that total shear force is
resisted by weld alone. Tension force will be distributed between
bolts and weld according to their relative axial stiffness. For
the design of th2 Hilti's shear forces shall be considered to be
resisted by the Hilt{ bolte and welds in proportion to their shear
stiffnesses.

26
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10.0 INTERFACE REQUIREMENTS

Conduits in our scope of work are sosetimes counnecte’/attached to the
the supports of subsystesme/oystems which are in the scope of other
disciplines such as Cable Tray Hangers (CTH) and pipe supports. In
addition, conduits nmot in our scope of work may be supported by conmduit
supports withio our scepe of work.

»+ Interface requirements with Ebasco CTH group, SWEC and Impell shall
be in accordance with Task Description TE-TD-EB-033 (Reference 8).

b. Any information missing oo the redline dravings which are required
for design verification of IN and Modified supports shall be
requested form the walkdown group.

27
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11.0 RESOLUTION OF INACCESSIBLE AREA (I.A.) ITEMS

3753M

For resolution of Inaccessible Attributes see Attachmeant K to SAG.CP25S.

28
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11.0 RESOLUTION OF INACCESSIBLE AREA (I.A.) IEMS (Cont'd)

THIS SHEET LEFT INTENTIONALLY BLANK
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12.0 POOTPRINT LOAD (PPL) AND ENGINEERING EVALUATION OF SEPARATION

VIOLATION (EESV) FORMS

3753M

Footprint Loads

For each support analyzed which has attachmeats to embedded

plates or has attachments consisting of Hilt{ bolts/Richmond

ioserts that violate the minimum spacing requirements specified

io App. 3 of Unit #1 Design Criteria SAG.CP-10 (Spec. No. 2323-55-30)
or Attachment "N2" a set of footprint loads (maximus absolute values)
must be developed and the information must be incorporated in the
footprint load transaittal form (referenced in procedure ECE 5.11-14)
which i{s then transmitted to the Structural Eabedment Croup (SEG)
Each engineer must be aware that the local coordinate "Y" is elvays
assumed normal to the embedded plate to which the support is
attached. Therefore, the XYZ axes used in the analysis in general
do not coincide with the XYZ on the transmittal form. The engineer
must relate properly the Fx, Py, Fz, Mx, My, Mz from analysis with
the Fx, Py, Pz, and Mx, My, Mz oo the t.ansmittal form. The foot-
priot loads shall be given in Kips and Ft-Kips. The forces must be
developed always at the intersection point of the c.g. of the
support aember and the surface of the embedded plate and/or

anchored baseplate (building surface element).

30
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12.0 POOTPRINT LOAD (FPL) AND ENGINEERING EVALUATION OF SEPARATION
VIOLATION (EESV) PORMS (Cont'd)

a. Footprint Loads (Cont'd)

To Susmarize:

1. Footprint load transmittal forms must be completed for
each support with building atachments which affect the
qualification of embedded plates. These are attachments
that are welded directly to the embedded plates or are
attachments via concrete expansion anchors (CEA)/Richmond
inserts that are closer to an embedded plate than the
mionimsus distance specified in Attachment N2 or App. 2 of
the Unit #1 Design Criteria (SAG.CP-10).

2. lLoads are required to be listed in the local coordinate
eystem and are unsigned (maximum absolute value).

3. One footprint load transmittal form is required for each
attachsent point and each attachment point shall be
identit.»d by a number obtained from SEG.

4. To void a previously submitted PPL, & copy of the FPL shall
be subaittad to SEG scating on the form that the FPPL is void
and the reason it was voided.

forms shall be prepared with all items “illed out on a nev
footprint load transamittal form (see Attachment “%21%).

I
I
I
I
I
I
|
I
5. Any revisicns to be made to the footprint load traosmittal I
I
I
I
6. When footprint loads provided for a conduit support attschaent l
are based on an envelope load case drived from a representative |
calculation, the loads shall be indicated as "conservative” |

Item No. 8 on the footprint load transmittal form. |

I
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12.0 POOTPRINT LOAD (FPPL) AND ENCINEERING EVALUATION OF SEPARATION

VIOLATION (EESV) PORMS (Cont'd)

b. Eongineering Evaluation of Separation Violation (EESV)

The following guidelines apply for filling out EESV formu.

1.

3753M

EESV form shall ve filled out whenever separation violatioms
exist, per Appendix 3 of Reference 1 (Spec. No. 2323-55-30)
or as shown on Attachment “N5".

Attachment "N5" shows: 1) cases where an EESV form is required
(also shown in a tabular form on Attachment "N4"; 2) methods to
be used in evaluating the separation violation; and 3) dimen-
sions to be shown on conduit support drawing.

Attachment "N5" shows a sample EESV form and depicts how the
information shieuld be filled out.

i, Transaittal letters for EESV form approval shall be
prepared by an originator of calcualtions and sent out to
concerned disipline by a checker. Standard transmittal
letters should be used. If a support is released pending
approval of the EESV form, the copies of the transmittal
letter and the EESV form shall be made an attachament to
the calculations.

32
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12.0 POOTPRINT LOAD (FPL) AND ENGINEPRING EVALUATION OF SEPARATION
VIOLATION (EESV) PORMS (Cont'd)

b. Eogineering Evaluation of Separation Violation (EESY) (Cont'd)
4. (Cont'd)

11. When the response from affected discipline/organization
the receival date should be entered in the log book
and EESV form made an attachment to the calculations.

111,  If the EESV form 4s received after releasing the support
draving, it will then be incorporated into calculation
package during next revision or 150 evaluation phase.

In the interim, a copy of the approved EESV form will be
left in the calculation package and original will be
filed in a folder (or biuder) labeled “"BESV Forms To Be
Incorporated”.

5. Whenever separation violation exists between two conduit/
Junction box supports, both drawings shall be identical {n
showing the violation. If both support drawings are not
identical or one drawing does not show the violation at all,
the inconsistency shall be rectified,

33
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12.0 FOOTPRINT LOAD (FPL) AND ENGINEERING EVALUATION OF SEPARATION

37534

VIOLATION (EESV) PORMS (Cont'd)

Eagineering Evaluation of Separation Vinlation (EESV) (Cont'd)

C.

7.

Revision of EESV Card

When an EESV card needs to be revised because of a revision
to & modified/"IN" drawing, the original EESV card shall be
revised to show the change. This shall be documented by
putting another set of signatures by the preparer and the
checker of the current calculation revision (see Attach-

ment "N6"). The EESV card shall be clouded to highlight the
change with a calculation revision number shown in a triangle.

A nev transmittal letter with a pew file number shall i< 1sed
to transait the revised EESV card to other discipline. A note
stating "This Letter supersedes transn’ttal Pile No.

dated " shall be put at the bottom of the transmittal
letter. The same shall be noted in the EESV card log book
reaark coluan,

34
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13.0 REFERENCES

1.

2.

3.

4.

5.

7.

9.

37534

Desigon Criteria for Seismic Category I Electrical Conduit Systen,
Unit No.l (Project ldentification No. SAG.CP10).

Drawing No. 2323-5-0910 Package.

Ebasco Manual of Procedure Appendix Q, inmstruction for Unit No. 1
conduit calculation package preparation.

Procedure ECE 5.11-14, reporting attachment loads and locations
to the structursl embedment group.

Procedure ECE 5.01-13. Design Change Authorization.

CPE~-FVM-CS~033, Design Control of Electrical Conduit Raceways for
Unit No.l Installation in Unit 1 and Common Areas.

CPE-FVM~CS-014, Dasign Control of Electrical Conduit Racewvays for
Unit 2 Installation in Upnit 1 and common Areas.

Task Description TE-TD-EB-033, Interface Control Guideline.
Technical Guidelines for Seismic Category I Electrical Comiuit

Iscmetric Eveluation, Unit 1 and Comaou Areas (Project
Identification No. SAG.CP25)
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ORIENTATION OF BUILDING GLOBAL COORDINATES

TABLE 1

Project Identification
No. SAG.CP29

Rev 4

BUTLDING VERTICAL K-S E-W
Reactor Bui'ding
Internal Structures Y X Z
Safeguards Building Y z X
Electrical Building Y Z X
Auxiliary Building Y 2 by
Fuel Building Y 2 X
Contaioment Building Y X z
Diesel Generator Building Y Z X—
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TABLE 2
ENVELOPED DESIGN "G" VALUES
—
| 2% Damping 31 Damping
Building OBE SSE
8 ‘y s, L 'y L foupt
(Min.)
Elect Control 1,19 1.98* 2,12¢| 1.82* 3,10* 2.50%| 16 Hz
Safeguards 1.95 3.53 3:73 2.88 4.87+ 4,13 | 16 Hz
Auxiliary 1.79 4.08 1.88 2,30  4.87%  2.64%*| 14 Hz
Internal Struct 2.14%  2.42%  2,14% | 3,13*  3,36* 3.13%| 12 Hz
Containment ) A1*  3,63*  1.56% | 1.79*  4.25* 2,19%| 12 H:
Fuel (below
El 860.00') 2.43%  2,01* 2.43* | 3.47* 3,03* 3.57*! 16 Hz

* 'g' value may be enveloped by other building.

+ Original value 4.83 was increased to 4.87 to envelope other

building.

The Diesel Generator Building is contained withino the Safeguard

Building.

3753
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\
TABLE 3A
BUILDING & ELEVATION GROUPS POR JUNCTION BOX SUPPORTS
T
roup No. | TA RN g 4 e RO
| | | [ | N |
[ | T [ | R |
. Supt. | | | | | | |
Frequency | | | | | | |
eq'd (Hz) - 2% | 16 | 12 | 16 | 1% | 16 I
| | | | | | |
| 1 | | | | |
lec Control | = | = | 873.33" | = | 830.00' | 807.00' |
ldg (Elev) | | | 854,33 | | | 778.00' |
| | | | | | |
| [ j [ T [ T [
uel Bldg | - | - | - | 860,00 | | |
(Elev) , 841.00' , - , 810,50' ,
825,00
| | l | | | | |
| | 1 ' | | | |
afeguards | - | 896.50' | = 831.50' | = | 773.50' |[R2 |
1dg (Elev) | | 873,50 | | 810.50' | | |
{ | | 852.50" | | 790.50" | | |
| | | | 785.50' | | |
I 1 | | | | | |
| | | | ] | |
huxili-ry | 899.50' | = | 831.50' | 790.50' | - | = |
Bldg (Elev) | 886.50' | | | | | |
| 873.50' | | 810,50 | | | I
| 852,50 | | | | | |
| | | | | |
| | | | | |
antainlont | 1000.50' | | | 860.00' | | |
Bldg (Elev) | 950.58' | = | 783.58' | 805.50' | =~ | - |
| 905.75' | | | | |
| [ | | | [
| | | | | |
Int.ml ' 905075’ ' l ‘6000\ ' ' - ' - ' - I
thctun | 885.50' | = | 832,50 | | | |
(Blev) | | | 808.00' | | | I
| | | 783.%8' | l | l
| | | | | | l
| | 1 B | | |
iesel | | | | | | |
nerator | | -] | | | [
1dg (Elev) : - : 844.0 : - ’ 810, 50° : - , - :
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TABLE 3B
EQUIVALENT COEFFICIENT AND “G" VALUE GROUPING POR JUNCTION BOX SUPPORTS

[

Group No. Description OBE (2% Damping) SSE (3% Damping) Il
Max Med Min Max Med Mio :

1.5 x Peak "G" 6.35 5.54 4,15 7.51 6,51 4.78 ;

Ip & Ip Design "G" 4.08 | 3.55| 2.66 | 4.87 | 4.23 | 3.1 :
Equivalent Coef. 1.56 1.56 1.56 1.54 1.54 1,54 :

l

1.5 x Peak "G" 3.81 3.28 2.89 5.10 4.36 3.50 :

11, & 11 Design "G" 2.43 2,43 | 2.01 3,57 3.47 3.03 :
Equivalent Coef. 1.57 | 1.35 1.46 | 1,43 1.26 1.16 ||

i

\ 1.5 x Peak "G" 2.77 2.36 2.10 4.16 2.91 2.71 |
LI, & 111p Design "G" 2,12 | 1.85 | 1.60 | 3.10 2.31 2,02 :
Equivalent Coef. 1.31 1.28 131 | 1.34 1.26 1.34 :

Note: Use coeffiecizant underlined to wultiply weight of junction box and its
contents to obtain equivalent weight to be used 1o static analysis with

design "g" wvalues.




General Instruction for Design Project ldentification
Verification of Electrical Conduit No. SAG.CP29
& Box Supports Rev 4

FIGURE 1

DEFINITION OF TRIBUTARY CONDUIT LOAD ON SUPPORT




Ceneral Instruction for Design Project ldentificatioca
Verification of Electrical Conduit No. BAG.Cr29
& Box Supports Rev 4

FIGURE 2

TYPICAL CASES POR WARPING CONSIDERATION

1
S
NO WARPING STRESS

WARPING STRESS

CHANNEL FIXED - PREE CONDITION
- - MEMBER "A" = NO WARPING
% = MEMBER "B" = WARPING STRESS
@ g) ' BINGE-HINGE CONDITION
e - ~r
> -
o
® .
e MEABER "A" = WARPING STRESS
B FPIXED~PREE CONDITION
CHANNEL e MEMBER "B" = WARPING STRESS
5 - s HINGE=HINGE CONDITION
- = -4
41
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ATTACHMENT A

LOAD ECCENTRICITIES ON MEMBERS

37534



ATTACHMENT A = LOAD BCCENTRICITIES ON MEMBERS

f SHIN B

385

ND o
¢c I OVERHANG |

S 1

€] * Length of Rigid Link

Note

* 1/2 conduit 0.D.* 4+ b + ¢

*® Overhang

1/2 (Conduit Clamp Length* + t) + d

Use 5" # wax. conduit unless otherwise poted.

® Maximum combined thickness of shim plates and |
filler plate as shown on the drawings. (use IR
1-1/4" max. 1f pot specified).

* Maximum distance between edge of clamp and the
tip of tube as shown on the dravings. (use 2"
1f not specified).

® cover plate thickness.

® Weight of cover plate shall be luaped at the
tip of the tube.



ATTACHMENT A = LOAD ECCENTRICITIES ON MEMBERS

3 — —[— ¢ CLAMP
-~ e.

¢1s ;
on
CHANNLL

e * Length of Rigid Link

Section A -~ A
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ATTACHMENT B

MEMBER ECCENTRICITIES AND WORKING POINTS

37524
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ATTACHMENT B{ _MEMBER ECCENTRICITIES , ’EACE_IE:CMREIE,,_|R' . LT
—OR 'RIGID BOUNDARY — w\“\
{2, 25 e o e & S Ot | ' : ﬁm
| * ANGLESS] T '
] L
e 3
 CHMANNEL e . | CHanmL
PFOST . POST
~TER '

>
;mul

-4

—4
YTIAR u‘
a =

ACTUAL SUPPORT CONFIGURKTION : i
: MODEL

C.g Posr, |
L
¥ SEG ATTACHMMBENT BZ roR LENOTH OF RIGID BAR TO BY

PUT, AFTER RUNNING MODEL, 6O DACK AND
CHECK, DRACE WITH AN BCCENTRICITY BQUAL TO

S posr * % purce

# ¥ L= LENGTH OF RICID DAR REPRBSSNTING THE POST-RCAM
- EPRECTIVE ECCEMNTRICITY -

L Rpsr * ®nien

Ry I; —E

TeR

SECTION _A-A




C.G. OF POST I '

C—.‘;‘ Xposrt Xerace

-

PoOST CG

——— — —— ——— - — — ——

———
- ——

5D LINK —
WITH LENGTKsd

(SEE ATTACKMENT B4)

-

C.6,0F POST




DETAIL

ATTACRDT B3~ WORKIRC POINT ECCENTRICITY FOR BRACE WITH CUSSET PLATES

ACTUAL
EUPPORT

COMPUTER
MODEL
MNPUT

NOTE OUT.OF PAPER ECCENTRICITY
NOT SHOWN KERE BUT SHOULD
BE CONSIDERED [F 1T EXISTS,
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ATTACHMEXT B4~ WORKING POINT ECCENTRICITY FOR
BRACE WITHOU GUSSET PLATES

"’J

| €
-1
P . }J

C.G. OF 'I’\ER3 l. ...«..,

dbe
B

G OF POST

ACTUAL SUPPORT DETAIL

CONDITIONS
N E'q._. FOR & = 50

”" - %r—oxa < 50°

o " TODEL  WREN
EJ /‘ CONDITIONS ARE MET

(SEE ATTACHMENT B2)

MODEL WHEN CONDITIONS ARE NOT MET
" (SEER ATTACHMENT B2)
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Verification of Rlectrical Conduit No. BAC.CP29
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ATTACHMENT C
KL/r REQUIREMENTS AND K PACTORS
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ATTACHMENT C = KL/r REQUIREMENTS

Compression Member KL/r Requirements

Slenderness ratios (KL/r) for “"compression members” shall be
limited to 200 in accordance with AISC Specification Section
1.85‘.

All support members shall conservatively be considered as
“compression members” except for vertical posts as noted below.

Classification of support Vertical Post Members of Trapeze,
LW and L Shape Configurations and Their KL/r Requirements

Classification of a vertical post member as a "compression”

or “"tension” member shall be based upon the axial load component.
If there is any static compressive force (due to dead load) the
meaber shall be classified as a "compression member” and the
requirement in (1) above shall be applied.

If a vertical post member is subject to static tension and

the combined static plus dynamic load does not lead to a
coapressive force greater than 501 of the design compressiv:
strength (where KL/r 1s used to calculate the design compression
strength Fa), the weaber is classified as & "tension member.

A maximum slenderness ratio (L/r) limit of 300 is applied to
these members. All other vertical post meabers shall be
classified as "compression wembers™ and the requirements of (1)
above shall be applied.

“K" Value Determination for Slenderness Ratio Check

K values shall be determined as specified on Sheet C-2 for KL/r
check.

Compressive Stress Check Regquirement

Regardless of the membur classification, a full compressive

stress check shall be performed in accordance with the AISC

Specification for any member subject to & compressive .oad,

regardless of the amplitude of the load and whether the load
is static or dynaamic.

For compression members, the appropriate “K" value shall be used.
For “"tension meabers”, (K=1) shall be used.




o
a) Cantilever Support
Y -
. 4 CRANNEL ‘45 v
a*‘ Y LQ = LT
K=¢2.0 For compression members Rl
( l:g)' Trapeze Support with Out-of-Plane Braciog

\ \$. \p\

For this segment Rl
of post: Ke).0
(for compression &
tension mombers*)

Q)
}E{i‘é’mbv 4

For this segment

of post: ¥e],0 4f
Tises ( e ..o) tension member*; Ke2.]
( i 4 if comprassion member*
! gy slimshatiny o
) *See sheet C-1 for definitior




General Instruction for Design Project Identification
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ATTACHMENT D |
ADDITIONAL NCTES ON MODELS AND DESIGN VERIPICATION |
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ATTACHMENT D - ADDITIONAL WOTES ON MODELS AND DESIGN VERIFICATION

1. The model should be drawn in the calculations.
2. The global Azes should be sbown.

3. Node points should be circled. The starting puint may be [
@ssigned as point no. 1 and the remaining points pumbered in | Re
s quence. '

4. Members should have the meaber number {ndicated by placing
& box around the member number.

5. Arrow Heads should indicate the + X Local Axis for the
womber. (This is deterwined by the way the member incidences
are iaput.)

6. Two copies of output should be printed. These copies should
be separated and carbou paper discarded.

7. Eech copy should be stamped twice with the following staap.

TEXAS UTILITIES GENERATING CO.
COMANCHE PEAK UNIT 1

SUBJECT ... SUPPORT VERIEICATION ..o
COMPUTER PROGRAM  ..occvvvrrr o SR R
PREPARED BY: ......ccoocmmumrer L T AL
CHECKED BY: ... RS 1 Y

CALCULATION BOOK NO. ... o

D=1
15



ATTACHMENT D - ADDITIONAL NOTES ON MODELS AND DESIGN VERIFICATION

Firet stamp is for foput where card ioput s copied. BSecond
stamp 1 placed 1in front of run to reflect that the entire
run results are correct and reasonable. (on page zhere
"Strudl version” s shown).

8. Deleted

9. For all calculaticns:

l. (Modulus of elasticity for steel) = 29 x ].03 ksi

!c (Modulus of elasticity for concrete) * 3460 kai

G (Shearing Modulus of elasticity for steel) = 11.: x 103 ksi

10. I1f any section with a used or unused bolt hole has an interaction
equation coefficient larger than 0.75, the section shall be
manually verified by reducing tae area and moment of ipertia
to account for the bolt hole.

11. Whenever an as~built draving ahows that a conduit orientation
is not perpendicular to a support (skewed), the forces should be
appropriately decomposed into components.

12. Priocipal axes properties shall be used in the design
verification of all angle sections under gcneral loading

conditions except when the member is restrained at the
loading point or at the ends.

D=2



ATTACHMENT D = BETA ANGLES FOR ANGLE SECTION




ATTACHMENT D = BETA ANGLES POR CHANNEL BECTION
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ATTACHMENT D ~ BETA ANGLES FOR TUBE SECTION

W e
..T\L

I " e 1 - da % " B Vas e e e

zg- o° .. i " i bl e

'%'-U e

D=5
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ATTACHMENT E

SHEAR CENTER LOCATION OF COMPOSITE CHANNELS
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ADRENT ~Bbear eenter } {
tix . EBASCO SERYICES (NCO

; PORATED
' nn.!_/:a[ ‘ LTI S
| ; .. Ufmm‘/' At MING €O. orim B3i7-0c2 o031 249
- gugey .
banibisd CAME TRAY MANGERS " .
SR S l sl Lhaiels
e L ' ’
j__.- 'Y, R I
- e -‘¥— _— * o— Note: g y is noucnt of '{nertia
- about the y-y axis,

It-2 45 moment of {nertia
about the 2 - g axis,

© Cackions | | - Ca-:fwh. C.q. - C‘aqfaz.f( SC
" A _Q % i J’ " ﬂ Ig;o\”ij ot QL.’F €y in CJ -
! COrB.L| CErd.2\2437 2044 |1, 888 | 15,946 (22008 | 410 [0 45 'c45

cenr2|chebasee |22 |-lpwr [1406d (2200 |10 | oess s
btz |coniz|z.eo |Saiz (=100 | g22i (22008 |1 .60 o626 [o47 |
Cor8Z (CHxB2||.00(B.742 |~I.08 | 16659 (2208 |=4.7%5 0585 |47 |
66‘32 C“&Z 0-4‘4‘5 4.“! "om ',“: zz," -‘m gxo 0.‘.’9_,
< |cbr8.2 |Cord2 “34{"‘.‘.“ -1 488 | 13095 [2m2 | e.00 0.645 lady
chrb.2 |Cérr2 [2.%4] 8,100 |~ 455 19942 Iul! ~2425 |c.bss 0475
[ar.2 ehnnz (2424 ] 2080 |05 [ 195 [22.05 |-0912 |o.6h7 [o.475°
CouB 2 [CeIZ @241 2,950 (4388 | 180 2208 [ 030z [ecay [od7g
oS |ckanz 5796 B.o5P | NS | 404> (29594 | 8.1F |ekvz (06
415 [cersz 4.0 8,82 |=1:718 33403 (238% | 1765 [0.462 o078
116 1Cexa2 (S| 8387 [4.715 | %6319 |28 ] 524 0756 |evi0
A1US |CO1BL 13000(4.218. |=1-115 | 83470 2385 [~147] [0 59 e
CaxiLS Jcod2 L2 w04 s8 |5.715 | o520 |2a89d | 5458 |o473 [or2(
CaaiS ebes2 [10%] 548 |4.7i5 42155 (23894 [=9.039 (0874 [0723 |
CAUILS (cer82 04 (5260 |15 46098 |23094 |-1082 l032] [e229
Y 6182 |cassy ;.us 2371 |=1220 | 15804 | 7.3 [ 2.42%]074) [e416 |

5
CLiB8.2 [C4154 H.&0 (2437 |=).220 | 158286 | 2163 | 2.17% (o6 |e#!
200 2834 [=1.220 | 19620 | 7168 | 0643 [0570 | é6
Z-’?z’ “:s 202 =1220 | INYSZ | .68 | =0090 (0422 |0 43} 4

-~ 4

31230
CorS 2 Aars4 |60 B 627 |-1.220 (15792 | 7.48 |-2428 0243 0457 |
Cor82 JCArSA 435(3.35]

=220 117,779 | T16% | =3"29nl0 148 |0 472
E-1




ATTACEMENT E =~ Bhear center location of romposite channel

_.ﬁA_ oave S ¢/85
» /84
exap. ¥v U'H RATING 0O,
cLigny

EBASCO SERVICES INCORPORATED

-II'L o

[ 4

oriwe 22172:002 M S99

1l

ProtcY
_ memmmw
Sections ~ | Dy, |Teke|A Coniposite €4 - Prmcfpt!hs
: A 8 . | in in® | Ti. 0| Tg-aid| @ Cus)
cerbz|cexsz 23357 4760 | 24140 [ 13.895 [ -2658°
- fori b leen BRSO L L T4 MLLINE L il
s foe . R 2:0’0 sty @ <o B .22'_‘_'5_- -.'5.;.”5_ J-...‘.'.'.z?'i'__
_ e |00 ] | 24352 ] 132295 | 30148
J oo (o3 | | 27242 | 13895 |- 85417 __
| o j2s4 | | | 22088 | 13895 | o0.000 _
A N P T [223e | 12895 | 429 ||
L " 2424 t 22.100 | 12895 | 2.%2 _
CerB8.2 | CexB2 |2.624 | 4.760 22.100 12.595 -2.182
CBxil.5|Cex82 |5.790| 5731 43,749 | 20577 | 22230
! 4.000 33.892 | 2363 | 9674
o | |5000 | 28263 | 21949 [ 20u5¢ ‘
b ) 3,000 _ . 24.018 23.546 ] =0 592- ‘
) 2.0 | 28552 | 21.86) | ~20423 ||
| ~ 1o | 45871 | 20176 | =22357 *
C81115 [cexB2 [0490 | 5721 | 50530 | 19461 | -22.192
Ct182 [CAx54 |4165 | 3.945 | 6440 | 6527 | 14.675
b e | 4 | isare_ | 6620 [ M.ezo
B D A N - "3 B I AT N O ATT A R LT
b N £2.000 13.870 7045 | -7.560
) | 1000 U] 1426 | es29  |-M&l
CuxB.2 car54 |o435] 3945 | 18716 | 6227 |-i58%4 \
Notes
o 1, 1 1-1 and 1 ,.p aTE the maximuz and minimum moments
= of inertia, respectxvely,lbout the principal axes
- 1-1 and 2-
- 2. The angle # is measured from the axis with the maximuz
- moment of inertia (either y-y or 2-2) to the 1-1 principal
axis. @ should slways be between +45° gnd -45°, sign
convention: % ~
: y and ¢t are measured in .YB and ZBcocrdinate system,
4, ty and e, refer to centerline of channel webs.

E-2
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ATTACHMENT F
MEMBER STRENGTH LOSS DUE 0 1/32" UNDERCUT
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ATTACHMENT *p" — MEMBER STRENGTH LOSS DUE TO 1/32" UNDERCUT
A) TUBULAR SECTION

: ER 128 A}i et Ny !\DJ. INTER. nArxo:
A e | AREX [SECT. WoD. | l
| —t— |
I TS 2x2x 0.25 | 14,06 | 14.79 | 0.852 |
' TS3IX3X 0.25 ; 13.49 : 13.80 : 0.862 :
| Ts4x4x 0.25 | 13.23 : 13.40 : 0.866 {
' TS SXS5X 0.25 : 13.07 : 13,18 } 0.868 ’
TS 6X6X 0.25 ; 12.97 : 13.05 : 0.870 :
TS6X6X 0.375 | 12.97 : 8.96 : 0.870 :
TS4X2X 0.25 : 13.49 { 13,97 = 0.860 }

l TS 8 X4 X 0.375 ; 8.90 E 9.00 : 0.910 :
TS8X6X 0375 | 8.80 | 8.8 : 0.911 :

| | | | |
| I | I

Reference: Calculation Book No. 5, Comanche Peak SES Unit NO. 2
Electrical Conduit and Box Supports

r-1



ATTACHMENT *P* — MEMBER STRENCTH LOSS DUZ T0 1/32" UNDERCUT
B) CHANNEL SECTION

| I PERCENTAGE LOSS |

: ——— 1""2' B W: b
| | AREA  |SECT. MOD.|SECT. MOD.|

: # .' | 3

| Cé X 5.4 I 27.64 | 24,07 | 26,40 |  0.724
, c5x9 ’ 19.95 : 27.40 ll 21.08 ll 0.726
l: C6 X 8.2 'l' 25.15 l' 21.45 I' 23.01 l' 0.748
| €8 X 11.5 | 22.81 lI 19.47 l' 20,29 l| 0.772
= €10 x 15.3 ‘ 20,89 : 17.73 I‘ 18.18 |' 0.791
: MC3 X 7.1 : 19,58 ll 18.08 l| 21.27 || 0.787
:' MC6 X 16.3 ; 15.23 : 13.77 E 15.72 5 0.843

Reference calculation Book No. Supt=0231, Comanche Peak SES Unit No. 1
Electrical Conduit and Box Supports.

r-2
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Ceneral Instruction for Desigo Proje. ‘ntification
Verification of Rlectrical Conduit

No. BAG.tr29
& Box Supports Rev 4

ATTACHMENT ¢
IR1
VERIFICATION OF HILTI ANCHOR AND RICHMOND ANCHOR BOLTS |



ATTACODQNT €1 = VERIPICATION OF BILTI ANCHOR BOLT POR SURFACT ANCLE CORNLCTI oms
:- ARCLE 15 X, 34 1naa THICX
' h : (APFLIES TO 3OTE BILYD EVIEK AXD BILTI $U?DXXVIK)

% : The tension formulas below are conservative. 1f anchorage faily, §o

Y

to ATTACHMENT-GJ,

! Fl
TVO BOLTS rd
(Max. Aogle Leogth » 2'-4) InT

BOLY

Y
A
( OXI 30LY
Oax. Angle Lesgth = 0'-9)

T
RCES FROM COMOLT oI L%
' ¥ -
A r, L L Calculate l‘tleI,(b g)
»OLY ¥

'
T A8 . - + 2 * 10w FOR TWO BOLTS
' F’ TC'!ET [l" L Pt Y C = 8 INCHLS
T= 1.8 éo c! ) [1.;3 Bxd (c+}) ¢+ 1 .{L] FOR TWO BOLTS

C = 6 INCHES
T=1,15 + [h(&'Oﬂﬂh] FOR ONT BOLT
ol - ;)
( R BOLT SELAX

3 -[(u, ¢ r;.s AT :92 .(?):] 1/2 &



S

r

mam‘r €3 = YLAIricATION OF RICDMOND ancmor oL
ANGLE 15 IN, 3/4 G micx

(Ariies 1o AL PIAGTIAS OF RIGOOND ANCEORS)

The tension formulas below are conservative, If ancher -
to ATTACHMENT-G3 age fails, o

TS FOR SURFACE ANCLY CONNLCTI0NS

*‘
RJ GOOND
TVO BOLTS A:ggu S
(Max. Angle Length = 2'=4)
4
Fr
OKT 30LT )
Clax. Angle Lesg:h « 0'-9)
|
!

FORCES Mo cosrL TR oVIPLT

LN N Caleviate X', « & 41y (u 3 )

MAX BOLY TEXSION

- ‘ - FOR TWO BOLTS

t-J.IOEEg ¢ of tmo DLLL;“). ¢ "”Lx.!] C = B INCKES

Te2oX's ¢ [l.zo Iyd (c+5) « 1,28 FOR TWO BOLT

L [(Z*3) i !L[! C = 6 INCHLS
Teloxe ¢ _1.20 [h(COS) 4&] FOR ONT BOLT
., (C=C)
HAX DOLT SETAR

. 2 Y 1
5 [(547'.307. (“‘9 o(?) ]
[

G-2






ATIACOGNT C) - YEXIFIcATION OF AXCHOR LTS
SEURING muRrac ARCLES

pe '.:a.(;f‘z:)' 5(1"'-)" (o)
o [ (3 v

u_m. 1) Fer 01. . & l’ I} Bee Tatle ¢

-
N = (SH., G~4)
U ¢ sours 2) L, C4C 4 tocha,,
- 3) Mx, Ry & Ke 4n Kipe-in, ang
4 x, Ty 4 2 o Kips,
Wl e nosr =
. FOR ONE BOLT
ALICTEY! ' AT TR
Mx M C:Fy |
ST ANCLE V3 CHOR BOLT . ('R)’ 'Z(T")’ . (‘Eg‘/
: BOLT SHEAR ‘

o NCTEy 1) Fora & 8,1 See Tatle 2
Bask AlG.+ Fr,  abeath G AR -
¢ Mx : 2) o' = The maller dnessior of
. ' F . I ol ka2,

: /7 7 " % 3) e, @2, €46 15 taches.
v . 3 el - &) Mxa K 4o Kips-in, and
_/ é(ba.fj- (7] Fx, Fy & v 4o Kips,
et [/ ez
e

FOTE: Please note a differwct point of Arplication fer loads is this
~  attachsest wvhen cospared to .mcmnucx and Cz .

See Attachment G6
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ATTACHMENT G35 - VERIFICATION

OF ANCHOR BOLTS

TABLE 1 = PRYING ACTION FACTORS FOR BASE ANGLES w/2 BOLTS

' 12
oF Boirs ¢ BASE ANGLE L L ¢ |Prying sction factors
S INCHES) 3 ’, Ty .
ALL SIZES OF 1.3 p :
HILTI XNIK 4L8 x 6 x 3, | MAX 8. | 12 200 1.09
SUPER KNIX
1 ' " '
a7l

L6 x 6 x 3 "
s."' "". l.:- ‘ 60 :009 1069 1006
4V 15 x5x3,| 5. | .09 | 1.68 | 1:0s
14" DLA. L8 x 6x 3, v . | 127 | 307 | 1.23
R1CHMOND ,
IRRERY 16 x6x3,| = 6. [ 1.26 | 2.56 | 1.2

LS x5x3,| 5. | 126 | 2.6 | 1.2
1" DA, L8 x 6 x 3 "
R1csiond : J o8| 2| 2.8
"NSERT

L6 x 6 x3,|] 6. | 1.22 | 2.38

L5 x5x3,| - 5. | 1.22 | 2.38

* See Attachment G6

G-4
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ATTACHHENT G3 - VERIFICATION OF ANCHOR BOLTS

TABLE 2 - PRYING ACTION FACTORS FOR BASE ANGLES W/1 BOLT

TYPE & SIZE  BASE L c PRYING ACTION FACTORS
OF BOLTS ANGLE (IN), s : s | REMARIS®
e ' 1 'z 3
ALL SI2ES OF ' ' ;
HILTI X¥ik §/18 x 6 x 3, ﬂi" s. 1.11 1.15 1.08
SUPER XWIK ' X
1‘.0. ’."01 [}
2l x 6x3,[ 6. [ 1.20 | 2.11 | 1.04

s.'i. 3‘“. 1" -
N Ls x5 x3,| §. | 10| 1.1 1,04
14" DIA,
A PR L8 x 6 x 3, " 8. 1.20 1.67 1,15
INSERT

L6 x 6 x 3, " 6. 1.19 1.56 1.12

Ls x 5 x 3, " s 1.19 1.56 1.12
1" DA, L8 x 6 x 3, " 8. 1.17 1,85 1.12
RICHMOND
INSERT

L6 x 6 x 3, " 6. 1.16 1.47 3.41

LS x § x 3 " 5. 1.16 1.47 | 1.11

“See Attachment G6

G5




- P
A TN L . pary

. ATTACHMENT G4 = PRYING ACTION FACTOR FOR ANCHOR BOLTS
EBASCO SERvVICES INCOPPORATED

-
o L TLILL oay :
Pave hcn_____ | gr—

. PLry z (=n]
$ UTILITIES GENERATING oo ™ L2 _tigzo

cLgny 2
S TANDUNTT T

PRoEcY ! Sf2

werey

g o i :1,_ o~ ——BOLT Tens s |
—-BASE R diaxb ¢ T % . ——Tea,Mzya, My g £1
OSSR N 7 T A

' . J
-IYPE £ $(2% or | BASE PLaTi DM's (/W) PRYING ACTION FACTORS REVARK €|
BOLTS t dx | oy & Qr | O3 | K'f
AL SIES of murs |10 | 184 _| 18% S Eepon SN SISO R |
Pk € super kwik | MmN | wmax | amax 1422717222030 E
A% @ Righmono | . 11 ' |- :
uster ~__y | 7T 206 20k [2ee | - —e
1=12@ ricmmens_| ] wt A sy | X g
| inscer : 795717298 1-7192 |
— ‘—-‘— .- - — C—— ———:—-4-'—0-.— — ——
. SO . - ' ' ———— . . -~ _ G 4
4 SEE_ATTACHMENT G 6




ATIACHMENT €5 = INTERACTION REQUIREMENTS FOR ANCHOR BOLTS

a . 1. For Milti & Super Milt! Dolts*
!'!‘?’4’ - l"“.!., £ 1.0

2. For Richmond lnserts & Biltet*

A) Check lpsert; (m.{-.my,’ + (Fla‘n') 4 =..0

. D) Check bolt; (—.}-—-)’ P (—:—r—)’ € 1.0

. . *Were: T ® Teosion Value Calculated

| : § * Shear Value Caleulates

: S.R. * Separation ratio **

' T' and §' = alluvable bolt lceds or iosert capacity o

®8See Appendix 2 and 3 of the seismiy design critaria
(SAG.CP10)
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ATTACHMENT GH-COMMENTS FOR G ATTACKAENT S

For the desigo verification of anchorages utilisfng Hiltd Kvik or Super
Hiled Kwik for which Arracgesents and bolt sizes are not addressed 1
Attachaents G1~CS, or 4f toe aochorage falls, wee the finite elemest
baseplate Progras with bolt stiffoesses given 4n Teledyve Engioeering
Services “Aschor Dolt Sbear and Teosion Stiffoens” Test Report dated Mey
25, 1979 for Milts Kvik pnd Miltd Super Kvik or comservatively use values
8iven belov., Por Richaond Aschors uwse the values shovn belov,

Bolt stiffoesses:

Bolt Tensicn Bolt Shear
Bolt Type Bolt Diaseter (4s) Stiffoess (K/4p) Btiffoess (K/4p)
Hiley 1/4 to 1.25 461 11
Super liltt 1/4 to 1.28 461 a1
Richaond 1.5 3460 652
Ficheond i 2175 485

Notet txhe above stiffoesses vare used to devalop Attachmests G1-GS5,

G-8



Ceneral Instruction for Design Project Identification
Verification of Electrical Conduit

No. SAG.CP2%
& Box Supports Rev 4

ATTACHMENT H

EFFECTIVE THROAT THICKNESS OF PREQUALIFIED
PARTIAL PENETRATION BEVEL GROOVE WELDS




L e i S S

ATIACRXINT B ~EFFECTIVE TEROAT TRICONZSS Or merQuaLirim PARTIAL
FENTTRATION BEVEL CROOVE WILDS

1. Flare Bevel Groove Weld

- s -

The folloving effective throat 8hall be used for prequalified part/yl
penetration flare bevel groove welds betvees cold formed Fectangular/aquare
tubes and.

A. flat plate surfacer (ouch as eadedded Plate, anchorage asgle, otc,)
with or without Teicforedng fillet weld.

B. tudbe to tube Ratcbed box coonections.,
t ® thicksess of the thinner tude

T = effective throat thickoens
R * nioisus corner radius of the tube = 2t

Effective Threat Thickness T({s)
| B ) (A) Flat Surface :( : :
Tudbe w/o reint (w/reinforciog filiet D) Matehed Box()d)
thleluu’.h. radius [£422et(1) | Fize of F‘—* T (48) |
t (1n) R (i) 1 T(in) fillet T (10) |
. F (i) |
N |
V4 1/2 | 0.16 | 3716 |  0.29 ' 0.25 |
5/16 5/8 | 0.3 Ve 0.35 0.3 |
3/8 3/4 | 0.37 e 0.40 | 0.3 |
V2 1 | 0.5 Ve 0.62 0.5 |
: 5/8 11/4 | 0.62 - | - 0.62 |
F R
o) r
wWallle
Sonfose
Lplurog
Ve
' Fad
‘ Covr.
O o Xewn E wof-Xeiwn (@ runac> Bex Cov
" 44 ~surr

Notes: de v per ‘VS'Dolclo. Tlil! 3.3.1.‘ for “U‘.. Te ,/1‘. R,
As per AVS-D.1.1, Pigure 10.13.30 asd test results, for
teS5/16%, T = ¢,

2. As per geometric proportioss with weld pecetration to the
1/8° groove width level,

3 As '.t “3'3-1-1-. ".Ur. IOouo’.o

H~1




T B ~ETPICTIVE TEROAT TEICKNEZSS OF PREQUALIPIED PARTIAL
PENTTRATION BEVEL GROOVE WELDS

. .stBevel-Croove VWelds!

o gt

Re “uum_ls METALLED
Vie 45 #1717 vr

LOWIER EDGF FOR
KORIZ. POSITION

BT7C-Péa
JOINT PETAIL
JALL WELDING POSITIONS)

Siogle-bevel-groove welds for butt Joiote, T~

Jointes and cormer joifnte

welded from one side only baving base metal thickaess ("T°) of 1/4 fach

equal to "T°=1/8 foch, where
used for the qualification

wp to 1/2 doch shall bave effective throats

("T%=1/8 foch) S T/2, The above sball sot be
of wvelded standard tray clasp plates.
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Ceneral Instruction for Design Project Identification
Verification of llectrical Conduit

No. SAG.CP29
" & Box Supports Rev ¢

ATTACHMENT 1
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ATTACHMENT 1 = ANCHORAGE SPRING RATES IN STRUDL PRAME ANALYSIS (SH. 1)

Delated

The spring rates to be used shall be obtaioned as follows:

Spring rate values may be obtained from the attached table if
the anchorage configuration falls within the range covered by
the table. The values in the table wers developed using
standard AISC "C" gage distances for location of “he sachor
bolts, 1.e. 3.0 4o, for LSXS5X.75, 3.5 {n. for L6X6X.75 and
4.5 1o, for LBXBX.75. A +1/2 in. varist! Lrom these gages
is acceptable. “he distance of the bolt from the end of the
angle can vary from 2.5 inches minimus to 4.5 inches maximus.
1f the spacing L of the anchorage does not rmateh exactly the
spacing in the table lipear interpolation between the
immediately higher and lower spacing can be used. The values
shown in the tsdle are acceptable when the centerline of the
Post is within 6 foches of the centerline of the two bolts, o
long as the edge of the chansel attachment is not beyond the
bolt centerline. It must be poted that the spring rates are
given in the local coordinate systea of the base angle. They
have to be converted to the global coordinate systes of each
individual STRUDL analysis.

Deleted

1f the anchorage configuration is mot covered by either “"a" or

“b" above, then a baseplate analysis run to obtain spring rates

for each such plate must be requested from the baseplate group.
It must be noted that the spring rates as obtained are given in
the local coordinate system of base angle. They have to be
converted to the global coordinate systen of each individual
STRUDL analysis.
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ATTACHMENT “1" « ANCHORAGE SPRING RATE IN STRUDL PRAME ANALYSIS (SH. 2)

d.  Por steel mesbers welded directly to embedded plates, the joint

shall be assumed rigid with all anchorage translations and
rotations fixed,

Translational stiffnesses for base angle configurations ip the
attached table need not be considered in design verification.
Their impact on systea frequency 1» iosignificant for frequencies
ssaller than 33 Hert: for the normal load range. In addition,
disregarding translational spring rates io the static analysis
yields alightly higher reactions, which 1, conservative. Por
margioal cases, where reduction in couservativism is required,

translational spring rates cau be incorporated in the design,
and will be calculated on a case by case basis.

For “softer” anchor bolts, (specifically 1" Hilt! Kwik bolts and
saaller, with an anchorage reaction due to dead load greater _._un
1 Kip), the impact of the translational stiffoeus on the frequency
B4y not be negligible. Por these cases translational etiffoess in
all three directions should routinely be incorporated in the

design. These stiffoesses should be obtained from the baseplate
Sroup as described above.

e. Spring rates for the base plates of modified or IN supports
with anchorage configurations which are similar to generic

Supports may be obtained from the calculation books of the
applicable geaeric support,



ATTACRONT *1* (Cont'd)

ro: mxc.u MSEPLATE CONTICURATIONS

(. CASE 11 B BOLY PATTERN

| ' I KMX (din.k/Ceg.) | KMy (in.k/deg. ) | kw2 (ln.h/do; L
. I ANGLE I | | |
L .llt : “ﬂo’ ..0.3 lll“.! .‘.o .’t.' .‘."o' .‘.o "o.s ‘llll.B .‘..
! By
I ] e . QI [} e77 G’I | ll.‘l I 171
i H i ) | § L} 46 ) A17 ) P04 ) 122 ) 193%
. ILSXEX,. 72 B4 | g2 I 4% 44 1 1004 ) 177 O
| ] 30 | | 1 | 4% 23 1 1187 180 ) BOG )
] [} 36 1 p2 | aB 740 | sp2y 184 ) 202 |
[ - - - < - — . -— |
| ' e ) t 34 | 3% %S ) 608 1 . 107 126 )
| | i ) 30 | 4 ) 4Z7 ) 878 144 18z )
ILEXEX. 721 | L | 32 | 80 612 1 js091 163 192
|- ] a0 33 | 82 T4 ) sR37 ) 172 19%
b ' ] 36 33 I g2 8L3 1 1323 176 1 1% )
1 - — - . _— - . |
v ' 12 1 e 3T ) Be6 1 Ay %% 1 ey
( | | i 33 1 40 ) 421 ™ 1 126 1§ 4 I
ILeXBX,. 721 £Es ) 36 | 4k 601 1 021 145 ) 166
] 30 39 | g0 1 764 1 122y 122 1 173
| =6 | &0 | — | 1 | ILL

CARSE E: 3 BOLY PﬂT‘ItIRN

I KMy (ln.h/lo..) I Km2* (tn.h/dog. )

] ' I Kmx (ir. h/...o’
I ANGLE ) L I I o - !
I BIZE 1 (in) ll.l' diall. e il.-ll..' giall, B li..l,.;é giall.S gla.
l |
ILESXEX. 721 312 l 14 | &7 | .5 | l|° | veme | -— |
| | A i 13 | e2 I | 44 I 113 1 — - |
{ - L —Y - - — - |
ILeXEX. 72 32 | i | L 49 I L]e) I 182 ) o> | -— 3
| | v I 14 | L 3 | =3 | 103 1 — -— |
'..-—-...‘m-»-.-..-..—.‘.. — - —— e — :--..--—'
ILOXBX. 721 1 | TR I ke [ | 134 ) —— | o= |
1 S NS VS L S T TR T S

( *Rotatfonal degree of freed~m chovt 2 axis Bust Be fully released for these

confuurn(ons. .
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ATTACHMENT "J® « procedure for verifying members
due to gusset plate connection.

subject to bending

The following procedure shall be used to include the effects of
excluding eccentricty between centerline of gusset plate and
center of gravity of attached meaber (strut) as shown below:

weLs A"
f,f::ob%}'w‘ GUSSET @ST AATE
/-‘('I'HQGKQ « “q P 0
OF ANG
- €& r&a ‘
- - Ax|A L
N ") ZC OF AN, *P LOA D
CsTRuUT ‘& GLs
WEL 3"

1) The moment due to the eccentricity (P x e2) chall be taken by
the strut meabor. The stresses due to this moment shall be

sanually added to stresses from computer output due to axial
load (P.)

2)  The gusset plate and weld "A" and weld "B" shall be designed for
the axial load (P) plus the moment due to (P x e).
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PROG. CODED BY,

CENERIC SUPPORTS

\  3ANNER TITLE , &
DATA ENTERED BY, e
LDADING 1 'UNIT *B“ +X DIRCCTION'
DEAD LDAD COMP GLD X 1.0 BY JOINTS
JOINT LORDS . ‘
. FX. MY %
‘ X . MYy M
. : F X —— MY "
LOADING & *UNIT “GB" +Y DIRECT:ON'
 DEAD LODAD COMP LD Y 1.0 BY JDINTS
"JOINT LOAD3S
F v| M x .
: F Y MX )
3 ' : Sacsrmnn) 3 o "X _
LOADING *YER' YUNIT *GB" -~Y DIRECTION' .
DEAD LORD COMP BLD Y -1.0 BY JDINTB]
JOINT LOADS.
FY M X
FY M X
. FY . MX
‘ﬁ, {DING 3 -unxr *"G" +Z DIRECTION' -
~AD LDAD COMP BLO 2. 1.0 BY JD!NTS'
JoxNT LDADS
. F 2 M X
F 2 M X :
S F 2 M X
' LOAD COMB & 'OBE LOADING =X DIR "EonﬁURENTs -
1
LDAD COMB S YOBE LODARDING +X DIR ' COMPONENTE -
1
‘LOAD COMR 6 'OBE LOADING +X DIR ' COMPONENTS -
1
LOAD COME 7 YOEE LOADING 4Y DIR ' COMPONENTS -
e : v
LORD COMB 8 ‘ORE LOADING <Y DIR ' COMPONENTS -
-4
LOAD COMB 9 'OBE LOADING +Y DIR ' COMPDNENTS -
&
LOAD COMB 10 '0OBE LOADING +Z DIR ' COMPONENTE «
3
LOARD COMB 11 'DEE LDADING 42 DIR ' COMPONENTS -
3 _ .
LOAD COMB 12 'OBE LDADING 42 DIR ' COMPONENTS =
: -

“AD COMB 12 'SSE LOADING +X DIR ' COMPDNENTE =~
+OAD COMB $14 "BSE LOADING 4X DIR ' COMPONENTSE =
1 .

LOAD COME 1% 'SSE LDADING +X DIR ' COMPONENTS -
1 3
LOAD COME 16 *SSE LOADING +Y DIR ' COMPONENTS -
8 . K-1

ATTACHMENT K1 - I.NPUT SKELETON FOR S'IATIC RUN AND LOAD COOODMIION -

B e |
-y~

P

|

l

I

L1

|

-

| CEILING

Floog
oR
WALL

-~ FLOOR

(VSE = Fag
Fy)

CEILING

~ ~HOoR

©R
WALL

T Cé/LINC;
" FL OOR

WALL

- WALL

| ceiLwgG,

oR FLOOR
CLILING

[~ FLOOR

R WALL

b WALL

L CEILING

FLOOR
oR wWALL

WALL

Rl




ATTACHMENT K1 = INPUT SKELETON FPOR STATIC RUN AND LOAD COMBINATION =
CENERIC SUPPORTS

"

| -
s A" "
LOAD COMB 17 'BSE LOADING +Y DIR ' COMPONENTS -
LOAD COMB 18 *SSE LOADING +Y DIR ' COMPONENTS -
2 . 3- CELING o2
LOAD COMB 19 'ESE LOADING 42 DIR ' COMPONENTS - - FooR
3 ————— . ”
LOAD COMB 20 *SSE LDADING 42 DIR ' COMPONENTS - TR ffég;q
- ’
LOAD COMB 21 YESE LOADING +Z DIR ' COMPONENTS - == OR waLL
Rt e T R RS WALL
FRINT BTRUCTURAL DATA '
PRINT LORDING DATA L
.PLOT DEVICE PRINTER WID 30 LEN 10
. PLOT PROJECTION XY -
' PLDT PRDJECTION YZ T,
PLOT PROJECTION TH1 45. TH2 30.
‘BTIFFNESS RNALYSIS REDUCE BAND »
. LDAD COMB .22 YOBE SRSS 4 9 11' RMS - A
4 9 311 S ) CEILING
~LDRD COMB 23 *DBE SRSS 5.9 10' RMS - PERERRE T
$9 10 . - | FlocRr
OAD COMB 24 *OBE SRSS 4 8 12' RMS - e |
Ay '
' LDAD COMB 25 '0BE BRSS € 8 10' RMS -
6 8 10 g : - WALL
LOAD COMB 26 *OBE BRSS 5 7 12' RMS -
s | A
" LOAD COMB 27 'OBE BRSS € 7 11' RMS -
e A T - .
LOAD COMB £8 YBSE BRSS 13 18 20' RMS - —
12 18 80 . - . | CEILING
LOAD COMB B9 'SSE BRSS 14 18 19' RMS - | FLZ‘:,R
14 18 19 . -—
LOAD COMB 30 *SSE BRSS 13 17 £1' RMS - "
13 17 21 -
LOAD COME 21 *BSE BRSS 1% 17 19" RMS -~
15 17 19 L WL L
LOAD COMB 22 'SSE BRSS 14 16 Bi' RMS -
14 16 21
LOAD COMB 22 'SSE BRSS 15 16 BO' RMS -
1S 16 20 ' -~

BTRESS RESULTE ARE TD BE COMRINED AT BTRESS LEVEL
$ FOLLOWING LOAD CARSES 1000 SERIES ARE DBE & B0O0OO §ERIES RRE BSE
$ CEILING MDUNTED : CRSE 1 i & v

LOAD COMB 1001 'DL+SRSS 4 9 11 (DBE)' COMPDNENTS -
=T 1,0 g2 1.0

ORD COMB 1002 'DL-SRSS 4 9 1) (DEE)' COMPONENTS - - CE/LING
e l.O e2 -1.0 .
$ CEILING MOUNTED : CRSE g

LOAD COMB 1003 *DL+SRSS 5 9 10 (OBE!! COMPONENTS -
e 1.0 B3 1.0

b
-y

K-2




. % FLODR MOUNTED

" LOAD COMB 1006 'DL-SRSS

'-vzg'
. LORD COMB 1008 'DL-BRSS

ATTACHMENT K1 ~ INPUT SKELETON FOR STAT

CENERIC SUPPORTS

LOAD COMB 1004 'DL-SRSS
2 1.0 23 =-1.0
D CASE
LOAD COMB 1005 'DL+SRSS
'2R' 1.0 22 1.0

'2R' 1.0 22 -i1.0
¢ FLOOR MOUNTED : CASE
LOAD COMB 1007 'DL+SRSS
1.0 &3 1.0

U o 2 .

'BR' 1.0 B3 ~1.0
$ MOUNTED WALL & CARSE 1§

+ LORD COMB 1009 'DI.+SRSS 4 8

3 1.0 24 1.0 !

LOAD COMB 1010 'DL-BRSS 4 8
1 48 1.0 24 ,
® MOUNTED WALL 3 CASE 1
'DL+SRSS 6 8

-1.0

LOAD COMB 1011

1 =1.0 g5 1.0

LOAD COMB 1012 *DL~SRSS 6 8

1 -1.0 25 -1.0
$ MOUNTED WALL 1 CASE 2

LOAD COMB 1013 "DL+SRSS % 7

3 1.0 26 1.0

LOAD COME 1014 'DL~-SRSS 5 7

3 1.0 26 =-1.0
$ MOUNTED WALL s CASE 2

LOAD COMB 1015 "DL+SRSS 6 7

1 -1.0 27 ’uo

LDAD COME 1016 'DL-BRSS & 7

‘ -lno 27 -l.o

"8 CEILING MOUNTED CASE 1
" LDARD COMB 2001 'DL+SRSS 13

2 1.0 28 1.0
LOAD COMB 2002 "DL-SRSS 13

'$ CEILING MOUNTED 1 CARSE @

LORD COMB 2003 'DL+SRSS 14
e 1.0 @29 1.0

LORD COMB 2004 *'DL-SRES 14
[ J 1.0 29 =-1.0

® FLOOR MOUNTED CASE 1
LOARD COMB 2005 'DL+SRSS 13
'‘2R' 1.0 28 1.0

 LOAD COMB 2006 'DL-SRSS 13
12 ~

1.0 28" -1.0
$ FLOOR MOUNTED 1
LOAD COMB 2007 'DL+SRSS 14
'ER' 1.0 2% 1.0

LOAD COMB 2008 'DL-SRSS 14
'2A' 1.0 29 -1.0 2

® MOUNTED WALL 1 CRSE {

CASE 2.

5 9 10

% s

9 11
9 11

9 10
9 10

i2
12

10
10

12
i2

11

11

18
i8

18
18

18
i8
18
i8

(OBE) "

b - m— . .

(DBE)' COMPONENTS -
(ORE)?

(ORE)

(DEE) "

(OBE)?

(ORE)

(OBE)?

(OEE)*

(OBE)?

(DBE) "

(OBE)*

(OBE) "

20
20

i9
19

co
2o
i9
19

(SSE)
(BSE)"

(SSE)

(BSE)

(6SE) "
(SSE) "

(8SE)"
(SSE)"

IC RUN AND LOAD COMBINATION =

COMPONENTE - .

COMPONENTE -

COMPONENTS -

COMPONENTS -

[

COMPONENTS =~
COMPDNENTS -

COMPONENTS -

COMFONENTS - ~  WALL

COMPONENTS -
COMPONENTS -

COMPONENTS -

COMPDNENTS -
D e

COMPONENTS -
COMPONENTS -

COMPDONENTS =
COMPONENTE -
-

b e
COMPONENTS =
COMPONENTS -
- FLOOR
COMPONENTS - '

COMPONENTS -

WALL

~ CEILUNCy




ATIC RUN AND LOAD COMBINATION =
CENERIC SUPPORTS _

A""PLE
=

LOAD COMB 2009 'DL+SRSE 13 17 B! (BSE)" COMFONENTS = s,
3 1.0 30 1.0
LOAD ‘COMB 2010 "DL~SRSS 13 17 21 (SSE)' COMPONENTS -
3 1.0 30 -1.0
's MOUNTED WALL & CRSE 1 _
LOAD COMB £011 'DL+SRSS 15 17 19 (SSE)' COMPONENTS =
|’ "1.0 3‘ l.o
'LOAD COMB 2012 'DL-SRSS 15 17 19 (SSE)' COMPONENTS -
1 -1.0 31 ‘l.o -
¢ MOUNTED WALL : CRARSE 2
ILORD COMB 2013 'DL+SRSS 14 16 21 (SSE)' COMPONENIE - = WALL
i3 1,0 32 1.0
{LOAD COME 2014 *DL-SRSS 14 16 21 (SSE)' COMPONENTS -
|3 1.0 32 =-i1.0
.'® MOUNTED WALL : CASE 2
LOAD COMB 2015 *"DL+SRSS 15 16 RO (SSE)' COMPONENTS -
11  =1,0 33 1.0
LOAD COMB 2016 'DL~SRSS 1% 16 20 (SSE)' COMPONENTS - )
14 =1,0 33 -1.0 o et piaee R
y o i [CHUNG O HESR TE2 7O g5 T TS

LOADS LIST.-" . . | ° i | fEU
R |- SO (- J— R A E D
BTRESS RESULTS RRE TD BE COMBINED AT BTRESS LEVLL ‘

GENERATE RESULTS & ' '
LORD LIST - . CEL '
\ To 10 e LT LING OF
COMBINED ALL [ CEJUNK FLooR oR wall
'LDAD LIST ALL. ‘ - — .
- DUTPUT DECIMAL 3 '
OUTPUT BY JOINTS § OUTPUT BY MEMBERS
LiST DISPLACEMENTS, REACTIONS, FORCES :
SECTION FR NS 2 0.0 1.0
‘. GROUP %&LM' DEFINITION . .
 MEMBERS ALL. BUT . ~ RIGID BARS
END OF GROUP DEFINITION
LIST SECTION STRESS MEMBERS '&LM'  [Fermn—
$ DL COMB OBE (FDR CHECK WELD) - TCETL %% o3 Fis
" LOAD LIST - W ez
— 10 MEM 1™ WELD ZOUNET
LIST FORCES ENVELOPE MEMEERS «—MEMBER WITH WELD TOUNEITIoN
$ DL COMB SSE (FOR CHECK WELD) ! i —
LOAD LIST - : ' N S5aetod
TO - . ol A
LIST FORCES ENVELDSE MEMBERS - Ak
FARAMETERS MBER Wi "
"CODE' 'AISC' ALL § YVERSION' 'ESUI' ALL 2‘;,%;.'”7” WELD
" *TORSION' 'YES' ALL § 'CB' 1.0 ALL ON
'ASF' 1.6 LOADINGS ____ TO i CEiLNG —~ peo T Te 755t
"FSHMAX' 0,55 ALL . : 2
*CEIRUCS' 'YES' LDADINGS - , Py T 7w i
10 T0 st —eed TE T[T 81 767 o1 76 #02¢ ]
' 2 12 A fer ALy A
LECUNA FlooR OR wWALL] 12001 T Joit 200l To 2016
K-4




; ATTACHMENT K1 =~ INPUT SKELETON FOR STATIC RUN AND LOAD COMBLINATION =
GCENERIC SUPPORTS 5

G
{ - >
s A
PARAMETERS
Ly MEM
Ly MEM
LY ______  MEM T
e MEM
Lz MEM
L . MEM
*Cmy* ' MEM -
‘CMy' . MEM
‘CMZ' . MEM
*CMZY ____ MEM 1
T KY!? —_— MEM
YRY' ___ MEM
Mt i o ESE
*KZ' ____ _  MEM
N e MEM
YKZ* MEM
:I.J:LCFO" MEM e a.o .

LCF* ___ _ MEM ] mﬁ_ g Z7o8
'UNL:F. : MEM : .-‘L“..’.—&—— o/ ) b ¢ .’09
LOAD LIST - ' /ﬁg.__‘_“w'”' FloeR ok wAll] 1001 7@ Io1G_ 200] 76 20.6

: - TO " TO - ®0 ) | v- ~
ECK CODE ALL BUT = o, - el :
’ NERATE TRACE & RESULTS FDR FAILING MEMBERS zseh:gsi‘:’a 4 REOUIRE
rINISH NOMESSAGES | == —-=- .— cape ‘HE_tOT IN®

- -




OR STATIC RUN AND LOAD COMYINATION =

CENERIC SUPPORTS

.wl
L 3?
#/234¢9 /‘1’ " /"?’7
21,13,/8.20 , T '
22 2%/00/ . X @) . ‘ *1,23 59
ol ey | pmes
| y J g+ 045003, 2nr
G - | ] eiss 2
] . | .
Bl CEILING MounTed Y (§1) VAL
£/24349 .
2 T Y o
ok 2255 | ¥ /2.23 .
i G i
' | ¥ ) . 2007, 2008 T
| Ty ———XY2) cALE 2
+2 4y A FLOOR MOUNTED G
- #142368/0/5
¥ = Bl e 17,19.25,3/, 101/
e T e ek e A /L 1672, 201/ 507
T %/23481 +Xd,) verT
ki 1 . /37 2,24 ry
i2 (éo VERT 20,1009 10/0 o] " g CASE 2
. . CASE | 2008, 20/0 '(35 i
. . : .
€1,2,3,5,7 12./4,1¢ ok . :
2L 26,32.,/0/3,10/4 ~ P -' #/,23,6.7 1,15
- VERT V6, 20/5, 20/6
i R —+ 2w
+2( ) VERT. +Y(
d CASE | CASE 2 dv

WALL MOUNTED

Notes: 1) Nurbers shown after * are load combination Nos. to be filled in the
blanks under the load list on the input skeleton.

2) 9,/ Ggr can be any cne of the design "g" in 3 orthogonal directions

g
shown on ’ablc A.7 of the design criteria. (SAG.CP-10)
K-6
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ATTACHMENT X2 = INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION =

MODIFIED / IN SUPPORTS ("G" VALUES ROTATED)

caNd- RG ’
% PLEASE USE *COND-RG.SNL' BIELETON TO CREATE THE NEW FILE
® INPUT FILE NO. __ veu. DISX 10: DATE:
S USER oo BAINER NAME 1
STRUDL *CFSS @1° *_ _______° — $UPT T D
® CFSS1 ELECTRIC CONDUIT & JUNCTION BOX BUFPDRTS
TYPE SFACE FRAME ’ L
ALFHANUMER IC IDENTIFIER TREATHENT BY CHARACTER COMFAR]SON \
UNITS INCHES, KIPS, DEGREES, FAHRENHEIT, LBM, SECONDS
$SHIFT COOR SYST 181 TRA X 2 - T Lt& THELE COMKIAS
. ROT R} R2 R3_ b WHEN Suppcer
SJOINT COOR SHIFT BY 121 ._-J Cookl ot asx
JOINT COORDINATES W g ,
s N . ; osiir & X 608
-;. . . oo g cross oUT 4
3 ! ' : § JouT Cootnurn
] . ‘ . COAPMUD WHES
e . ? A .
9 . ﬂ .
12 . . .
11 e ~ . LB, T TH o feg
32 . . ‘ :
13 . : . oo Ry Tl Vi /o9
14 : ‘ . . )
1% . : ;
16 : ;
17 ‘e .
l. ‘. . .
15 . . i
20 " : .
2’ . . .
22 " . :
: - . .
2. . . .
2% . . :
26 . N :
27 ' . :
28 : ; .
25 ; . : ‘
e . : " |
31 i i : l
SUFFORT JOINTS = ’
JOINT RELEASES i '
i Dentung e ION S f
{
g, - VFX - - REv KE2 SR =
R K KMZ 54 |, SUPperT |
JKFX I'FY (A i - JC’N T
. LKMX KMY KMl "
20 _emx KMy M2 - oNLY
—— KM KMY KMz _: - - ‘
e~ KHX - KHY KM2 se- ~—— ’
MEFEER INCIDENCES
|
2
3
%
K=7




ATTACHMENT K2 = INPUT SKELETON FOR STAHC RUN ARD LOAD COMBINATION
MXOIFIED / IN SUPPORTS ("G" VALES RoTATSD)

.
L 4
-
~
LS
'
N

16
o B L ATTEe
19 P=3 .

L RN e, By/7

| T e Diacy

32
‘ TYFE SFACE TRUSS
- BACIIG (4 Lo K

MEMBER INCIDENCES

e ey
D
-

|

MEWMEER RELEASES ' )
~ BTA F - 8. B0 N L_Dbdora’.‘“li‘!
£y o g M AT STR2T &

StAr__an_.__BOr__n8__
END SINULTRIE

CONSTANTS
:mnu;mxumosu.unso.zuu

6 11.263 ALL ; CTE 0.800004% ALL
“FYLD 36.8 ALL BUT 44.8
CONSTANTS

e PR F/TINIOUS

DENS 1E-3
COnGTANTS MEABERS oMY

MEMBER PROPERTIES
: TABLE *STEELW' 'W__X___

bt : TABLE .* TUBESOR' *T_ X . _-
e o " YAPLE ’TUBERECT'. ‘T X X. ' _ % -
LY T TABLE'STEELC’ ‘C X ¢ TYFE 'CHANMEL®

: e T TABLE.'STEELMC' ‘AC X * TYPE . '

-TARLE "STERELL'. *L__.___ '

TABLE . "STEELL' 'L __
" AR 189. AY 100, AZ l”- 1x 1e20.° JI 1m. 11 1800,

AX - AY A X - Iy  § S - -
sY 82 . ; -
INERTIA OF JOINTS LUMPED .

INERTIA OF JOINTS FACTOR 1 ADD ..
s INFUT WEIGHT OF CONDUITS / BOXES IN POUNDS ( LBS )
LINEAR X Y " i

—— -




ATTACHMENT K2 = INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION
MOOIFIED / IN SUPPORTS ("G" VALUES ROTATED)

3
ekt BINEMN B oo W o B 20 LW
ek bnes SIS B oo = W o0 SO
= Ppp i ptmmpinnng ¥ - 7 U e Sopevinl Sresssi
...... Eade s il RINERN & o ¥ Tty

PRINT STRUCTURAL DATA

PLOT DEVICE PRINTER WID 12 LEN 1D
PLOT PRDJECTION XY -1 caross ovT :
PLOT PRDJECTION X2 TE paoricrioN]”
PLOTY PRODJECTION VY2 S — MNeT '
GROUP "KRET' DEFINITION

JOI .LL ‘CYIVE 8/ - ’S/’b?’i“,\ o
DYNAMIC DESREE STATIC e . & ler
J01 DEGREE OF FREEDOM m P - a7
"WRET'  KT,YT,27 Ay T E s
eND ' ' =3 f=) CHLD 3[',77:-1: i {7

UN]ITS CYCLES

ASSEMBLE FOR DYNAMICS

MODAL ANALYSIS MAX FREQ 42.0
LIST DYNAMIC EIGENVALUES

LIST DYNAMIC EIGENVECTORS
LIST DYNAMIC NORM PARY FACTORS
SCHANGE

SINERTIA OF JOINTS LUMPED bt i
SINERTIA OF JOINTS FACTDR | ADD ‘, L e Sﬂh kil alisde 18
. ~-- LINEAR X .2 Y R.0 17 8.0 —— WRTT Jou (PEgEt
SADDITION MNT By WO/ NEMER DS
UNITS DEGREES CoMMhULS W) Follown'y ety

8 DEAD LOAD DF CONDUIT SUPPORT 18 IN =Y DIRECTION (A /, 2 oR S
LOADING 1 'UNIT "G" X DIRECTION'
DEAD LODAD COMP GLO X 1.@ BY JOINTS

Rk 6 sia N ApUT BT N | JYPY

SJOINT LDADS e
® =mae T 8 Y b4 :".QME Jen'y W ig T 4ls 4:'—-.
SHERBER LOADS ' am DEIIT To @it Lokl
. FORCE X CON FRaA P L 1.
s FORCE Y CON FRA P L 1.2 "85
3 FORCE 1 CON FRA P L 1.0 REME 2
. py X CON FRA P U108 | pur Mutil il potss Lumessy
. Mom Y CON FRA ® Lo1.8 | WU MawBI R 0 ;‘;‘o
. mMO™ 1 CON FRA P L 1.@ ML ApPLED ';ﬂ Ll aded
LOADING 2 *UNIT *G* =Y DIRECTION' MEMBER (o220 ppa—
DEAD LDAD COMP GLO Y =1.@ BY JOINTS (USE L 00 whN LK €570 )
$JOINT LOADS
. O™ X ¥ 1 SEE (JOTT ABOVE
SMEMBER LDADS CLosdms 1)
. FORCE X CON FRA P L 1.8
. FORCE Y CON FRA P L 1.0 X
N FORCE 2 CON FRA P Lo1.e St MoOTE dbcrE
s O™ X CON FRA P L 1.0 CLotdmky 1)
. RO Y CON FRa ® L 1.9
. RO 1 CON FRA P L 1.0 @
LOADING 3 'UNIT *G* 7 DIRECTION'
DEAD LDAD COMP GLO 2 1.8 BY JOINTS
$JOINT LOADS e h SEE WOTE AbcvE
] Mno™ X Y | CEING
SHMEMBER LDADS ¢ Bl
B FORCE X CON FRA P L 1.0
. FORCE Y CON FRA P L 1.0 $6€ AbTE ABCVE
B FORCE 2 CON FRA P L 1.0 )
. MO™ X CON FRA P L 1.9 Clairaky 1)
. mOm Y CON FRA P L 1.0
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TTACHMENT K2 = INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION -
MODIFIED / IN SUPPORTS ("G" VALUES ROTATED)

K-10

¢ -~
Wore o 73

. mMOom 2 CON FRA P L 1.0 "—‘(““W‘W 1)

LOAD CO™B & 'OBE LOADING X DIR (MAX BEIS)' COMPONENTS = =t

S A

LDAD COMB S 'OBE LDADING X DIR  (MED SEIS)' COMPONENTS -

U o e .

LOAD COMB & °‘OBE LOADING +X DIR  (AIN SEIS)' COMPONENTS -

D i e

LDAD COMB 7 ‘DBE LOADING +Y DIR  (MAX SEIS)' COMPONENTS ~ .

§ s

;ono COMB @ °'OBE LOADING +Y DIR  (MED BEIS)' COMPONENTS -

LOAD COMB 9 'OBE LDADING +Y DIR  (MIN SEIS)' COMPONENTS -

& et .

LOAD COMB 1® "OBE LOADING +Z DIR  (MAX SEIS)' COMPONENTS -

TP

LDAD COMB 11 "OBE LODADING 2 DIR  (MED SEIS)' COMPONENTS -

: ...... L -

LOAR COMB 12 "OBE LDADING o7 DIR  (MIN BEIS)' COMPONENTS - hes ’ VALUES

@ i e ,

LOAD COMB 13 *SSE LOADING +X DIR  (MAX BEIS)' COMPONENTS -

e

LOAD COMb 14 *SSE LDADING *X DIR  (MED SEIS)  COMPONENTS -

B et an

LOAD COMB 15 *SSE LDADING «X DIR  (MIN SEIS)’' COMPONENTS -

 asonnn

LOAD COMB 16 'SSE LOADING Y DIR  (MAX SEIS)' COMPONENTS - PR3
\ LOAD COMB 17 *SSE LOADING ov .iR  (MED SEIS)' COMPONENTS -

& nsaida

LOAD COMB 18 *SSE LOADING <Y DIR  (MIN SE:S)' COMPONENTS - |

TR

LOAD COFB 19 'SSE LDADING +2 DIR  (MAX SEIS)’ COMPONENTS - |

S .

LOAD COMB 28 'SSE LDADING +2 'K  (MED SEIS)’ COMPONENTS - 1

& e

LOAD COMB 21 'SSE LOADING +I DIR  (MIN SEIS)" COMPONENTS - |

PR

PRINT STRUCTURAL DATA

PRINT LDADING DATA

BTIFENESS ANALYS!S REDUCE BAND :

LDAD COMB 22 'OBE SRSS 4 9 11’ RMS - :

491 BY. T SkeN &l

LOAD COMB 23 'OBE SRSS S 9 18' RMS - "/

5% ‘2 epr—— /

LOAD COMB 24 'DBE SRSS 4 @ 12’ RWS - chee 37 T L,W,\?//,'/,o-

4812 i

LOAD COMB 2% 'OBE SRSS 6 8 18’ RMS -

68 12

LDAD COMB 26 'OBE SRSS S 7 12’ RM5 -

s 712 L €

LOAD COMB 27 'OBE SRSS & 7 11' RM§ - - =g

67 11

LOAD COMB 28 'SSE SRSS 13 18 20' AMS - s A

13 18 22

LDAD COMB 29 'SSE SRSS 14 18 19’ AMS -

14 18 19

LDAD COMB 32 'SSE SRSS 13 17 21' AMS -

1317 21

LDAD COMB 3 'SSE SRSS 1% 17 19’ AMS -

15 17 19 J




ATTACHMENT K2 = INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION =
MOOIFIED / IN SUPPORTS (*G" VALUES ROTATID)

0 - - 5
LOAD CO™B 32 "SSE SRSS 14 16 21" RMS -
14 16 21
LOAD TOMB 33 'SSE SRSS 1S 16 20’ RMS -
15 16 2@

STRESS RESULTS ARE TO BE COMBINED AT STRESS LEVEL
¢ FOLLOWING LDAD CASES 1200 SERIES ARE DBE & 2002 SERIES ARE SSE

LOAD COMB 1221 'DL+SRSS 4 9 11 (DBE)’ COMPONENTS =
2 1.0 22 1.0 -
LOAD CO™B 1022 'DL-SRSS 4 9 11 (DBE)' COMPONENTS -
2 1.8 22 -1.0
LDAD COMB 1823 'DL+SRSS S 9 1@ (DBE)' COMPONENTS = <
2 1.0 23 1.0
LOAD COMB 1824 ‘DL-SRSS S 9 1@ (OBE)' COMPONENTS - v
2 1.8 23 -1.@
LDAD COMB 1825 'DL+SRSS 4 8 12 (DBE)' COMPONENTS - <
2 1.0 2¢  1.@
LOAD COMB 186 'DL~SRSS 4 B 12 (DBE)’' COMPONENTS - -
2 1.8 24 -1.0
LOAD COMB 10@7 'DL+SRSS & B 1@ (DBE)' COMPONENTS &
2 1.0 2% 1.0 &
LOAD COMB 1828 'DL-SRSS & @ 1@ (DBE)' COMPONEN:
2 1.8 2% -1.0
LOAD COMB 1829 'DL+SRSS S 7 12 (DBE)' COMPONENTS
2 1.2 26 1.9
LOAD COMB 1B1® "DL-SRSS S 7 12 (DBE)' COMPONENTS -
2 1.0 26 ~-1).0 R3
LOAD LOMB 1811 *DL+SRSS & 7 11 (DBE)' COMPONENTS -
é 2 1.6 27 1.0
LDAD CC*B 1812 "DL-SRSS & 7 11 (DBE)' COMPONENTS ~
2 1.0 27 -i.®
LOAD COMB 2821 'DL+SRSS 13 18 20 (SSE)' COMPONENTS -
2 1.8 28  1.®
LOAD COMB 2002 'DL-SRSS 13718 20 (SSE)' COMPONENTS -
2 1.0 28 -1.9 ;
LOAD COME 2023 'DL+SRSS 14 18 19 (SSE)' COMPONENTS - B), TN »/iy
2 1.8 25 1. '
'B 2204 'DL-SR A 9 & 18 - .
LOAD CORS 2884 'DL-BRES 14 19 19 (S85)° COMPONENTS ewes &y TTLU %//‘7
LDAD COMB 2025 "DL+SRSS 13 17 2) (SSE)’ COWPONENTS -
2 1.0 32 1.0
LOAD COMB 2026 'DL-SRSS 13 17 21 (SSE)' COMPONENTS -
2 1.9 30 ~-i.9
LDAD COMB 2027 'DL+SRSS 15 17 19 (SSE)’ COMPONENTS -
2 1.6 31 1.8 .
LOAD COMB 2028 'DL-SRSS 15 17 19 (SSE)’' COMPDI INTS -
2 1.8 31 -1.8
LOAD COMB 2029 'DL+SRSS 14 16 21 (SSE)’' COMPONENTS -
g 1.0 32° 1.0
LOAD COMB 281@ 'DL-SRSS 14 16 21 (BSE)' COMPONEL'S -
2 1.9 32 -1.@
LOAD COMB 2811 'DL+SRSS 15 16 20 (SSE)' COMPONENTS -
2 1.8 33 1.8
LOAD COMB 2012 'DL-SRSS 13 16 20 (SSE)' COWPONENTS - 1
2 1.0 33 -1.®
PRINT LDADING DATA
LOADS LIST -
22 10 33

STRESS RESULTS ARE TO BE COMBINED AT STRESS LEVEL ;
GENERATE RESULTS |
. LOAD LIST -

K-11



ATTACHMENT K2 = INPUT BKELETON FOR STATIC RUN. AND LOAD COMBINATION =

MCDIFIED / IN SUPPORTS ("G" VALUES RoTATED)

Py I ry . -..h.-—-. .-q...-_- )
1021 TD 1212 * 2001 TO 2012 4
COMBINED ALL ; )4 A
LDAD LIST ALL

OUT™UT DECIMAL 3

DUTPUT BY JDINTS ; DUTPUT BY MEMBERS

LIST REACTIONS

LOAD LIST 122; i1@02

LIST REACTION

LDAD LIST 1903 1004 .-

LIST REACTION

LDAD LIST 1@2% i102e

LIST REACTION 13
LDAD LIST 1227 1028

LIST REACTION

LDAD LIST 1229 1010

LIST REACTION

'5-'—'-°-'A > e
. . z

LOAD L1ST 1811 1012 BY, T T MN Plije7
LIET REACTION 3 3
e R o erels av T Tl $fP7

LDAD LIST 200! 2002
LIBY REACTION

LOAD LIST 2003 2004
LIST REACTION

LOAD LIST 2005 2006 ©
LIST REACTION =
LOAD LIST 2007 2088 A
LIET REACTION s
LOAD LIET Z00° 20:0

LIST KEACTION

LOAZ LISY 2018 2012

LIZT REACTION

LOAD LIST 20C1 10 20:2

LIET REACTION

LOAD LIST 100! TO 1012 ZCC! 1O =812

SECTICH FR NS 2 2.9 1.0,

CROUR "Ll LEFINITION

MEMBERS ALL EUTY ____ - R 1D MEMNBERS
ERD OF GRDOUF DEFINITION

LIST SECTION STRESS MEMRERS ' &LM’

¢ DL COMF BEE (FOR CHECI. WELD)

LOAD LIST -

18C: YO 1012

L1ST FORCES ENVELOFE MEMBERS ey

¢ DL COMB BSE (FOR CHEC) WELD) s AMEMBER yyrri
LDAD LIST = 0

2001 YO 2012 MEL  comuecrion
LIST FORCEE ENVELOFE MEMEERS e — |
FARRMETERS

*CODE" 'AISC' ALL § "VERSION' '63UI' ALL

'TOKSION' *YES' ALL ; 'CB’' 1.8 ALL

"ASF' 1.6 LDADINGS Z02! TO 202

"FSHMAX' .5 ALL

'FACHMAY' 2.9 ALL

'FATMAX' 8.9 ALL

‘FEMmAY® .9 ALL
FARAMETEKS

4, pigr e BE  < (RNE,
'LV' R “H AT
'FY eaeees MO UUTCTD -
w1 E M

K=12




AT?ACHHENT K3 = LrUT SRELETON FOR STATIC RUN AND LOAD CoppINATION

.. MDIID / IN SWPPORTS  (vG* VALUES RoTATSD)

" . H
' cnvene TEM o coen s

s G SO | || ARGl N
*UNLCF® o o TR S o
AR - s BN - o
TUNLEF' e o
LDAD LIST ~

1921 TO 19012 200! TC 2012

CHECK CODE ALL BUT __ e cccccnee
FINISH MOMESSAGES

K-13
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ATTACHMENT K 3 = INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION =

—

', -
‘.'.\‘ .\l"-

¥

Niew -

¢ FLEASE USE *COND-UR.SIL’' AS THE SNELETON
s INFUT FILE NO. .
STRUDL 'CFSS ¢
¢ CFSS1 ELECTR
TYFE SPACE FRAME

ALPHANUMERIC IDENTIFIER T
UNITS INCHES, KIPS, DEGREES,

MDIFIED / IN SUPPORTS  (°G" VALUES NOT ROTATED)

Lo e

COND'UN/’JI | /

DATE:

BIBE 1D i
BANNER NAME 1
’

| L . — SUPT I.0O
1C CONDUIT & JUNCTION BOY SUFFORTS

REATHENT BY. CHARACTER COMFARISON
FAMRENMEIT, LBM, SECONDS

sSHIFT COOR SYST 181 TRA X e 1 - = AL TRESE coxbuuD
. ROT RI R2 R3 i WAEy SUPRXT
$JOINT COOR SHIFT BY 181 __J COCoD MOT ASREE
JOINT COORDINATES NTY 8035 GLotAL
’ . . . ‘”‘D.
g = . . CR>, ouT "ﬁ
4 : & e §JonT cosamuan
S . ’ : CORMAML D WK E
‘ . V . U"
7 . e :
8 o .
’ - ﬂ . - ~
19 ‘ &~ d . :
1 . 124 . . NI T S“r"/‘-/ /
12 : ‘ s S 1
13 » p " o P Ns " TT/] A
14 ; . O‘JII’N/L’“ ,57/’41.
15 * ’ . i
16 ® 5 .
17 . ’ *
18 . 3 ’
19 . v "
20 . » . R3
:‘ . . .
b & . . ’ ’
24 . ' .
25 » : .
2‘ . . .
27 ‘ . .o
28 . . .
2’ . . -
30 . . .
31 . . .
SUFFORT JOINTS = /
JOINT RELEASES -
—-...— - - H = - -
, _-—_." - - - - - |
KFX KFY FFE ossnus -
rHx KMy KM == §PPORT
TSRO - f J— " 3 AP o J— - ® e
KMX ¥HY rM2 Jox
& KMX KMY KM2 owvtLY
KX KMy L A
KHX KMY T i __J
MEMBER INCIDENCES —_—
|
2
3
-
K-14




HME N -
LIRS INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION =
MDIFIED / IN SUPPORTS (*G" VALLES NOT ROTATED)

X2
TYFE SFACE TRUSE
MEMBER INCIDENCES

MEMEER FELEASES
&TA F _H_-_tNDF__H__

STAF _ _M_ _ENDF __ M __

CONETANTS
£ 26.ET ALL { FOISSON P.3 ALL ; LENS @.2€4 ALL
G 11.267 ALL j CTE ©.0800005% ALL

FYLD 6.8 ALL BUT 446.9
CONSTANTS

DENS 1E-3  °
CONSTANTS

BETA

RETA

BFETA

MEMECK FROFERTIES
TAELE *STEELW'  "W__X___'
YAELE 'TUBESCR® ‘T_x_X_ '
YABLE *TUBERECT® °*T__x__Xx__'

~

M, T TSHY 4,
o a1 3Tl &g

l WPJT FOR DS
™ B4 G (Axial
o L0AD)
| 2o wor trlest
[ M, A7 sTaer §
Eud SuiJTalea sy

-——-—m BCTITIONS
MEMBER oWLY

=7 TYPE 'CHANNEL’
'HMC X * TYFE 'CHANNEL'

b i 12 '

TASLE *STEELC' 'C X
- TABLE *STEELMC’
TABLE *STEELL’ 'L '
= TAELE *STEELL' ‘L.’ .
pr Ax 100. Ay 100, AI 188, 1X 1sec. 1Y 1800. 17 1020.
AX AY [} 1X
8Y 52

INERTIA OF JOINTS LUMFED
INERTIA OF JDINTS FACTOR 1 ADD

s INFUT WEIGHT OF

- ———— ———

K-15

CONDUITS / BOXES IN POUNDS ( LES )
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ATTACHMENT K 3 = INPUT SKELETON FOR STATIC RUN AND LOAD

MXOIFIED / IN SUPPORTS

LINEAR

St e ey o & INEEN
R LINEAR

PRI RRE S T T

PRINT STRUCTURAL DATA

PLOT DEVICE PRINTER wiD

PLOT PROJECTION XY

PLOY PROJECTION X2

PLOT PROJECTION Y2

BROUP "LRET' DEFINITION

JOI ALL ACTIVE

DYNAMIC DEGREE STATIC

JO! DEGREE OF FREEDOM

‘MRET' XT,YT,2IT

ENV

UNITS CYCLES

ASSEMBLE FOR DYNAMICS

RMODAL ANALYSIS MAX FRED 4.9

LIST DYNAMIC EIGENVALUES

LIST DYNAMIC EIGENVECTORS

LIST DYNAMIC NORM PART FACTORS

SCHANGE

SINERTIA OF JOINTS LUmMPED

SINERTIA OF JOINTS FACTOR |

g -ww LINEAR X B.0@

SADDITION

UNITS DEGREES

$ DEAD LDAD OF CONDUIT SUPPDRT 18 IN

LOADING 1 "UNIT *G* +x DIRECTION'

DEAD LDAD COMP GLD X 3.9 BY JOINTS

SJOINT LDADS

ADD
Yyee

s o MO8 X Y
SMEMBER LDADS $

. FORCE X CON FRA P
- FORCE Y CON FRe p
L FORCE 1 CON FRA P
B MOM X CON FRA P
- MO Y CON FRA P
s ooy I CON FRA P

~Y DIRECTION’
~1.8 BY JOINTE

LOADING 2 "UNIT *g*
DEAD LOAD COMP GLD v
SJOINT LOADS
L]

" HOM X Y

SMEMBE® LDADS .

E FORCE X CON FRA p
o FORCE Y CON FRaA P
1 ] FORCE I CON FRA P
" MOM X CON FRA P
* MO™ Y CON FRaA P
- MO 1 CON FRA P

*? DIRECTION'
1.2 By JOINTS

LOADING 3 'UNIT "G~

DEAD LOAD COMP GLD 2

SJOINT LDADS

. - HOM x Y

SMEMBER LDADS "
CON FRA

= FORCE X P
* FORCE Y CON FRA p
. FORCE 2 CON FRA P
- MO™ X CON FRA P
o Laa Y CON FRa p

K-1§

=Y DIRECTION

COMBINATION -
("G" VALUES NOT ROTATED)

L . .
Yr ( T “M F/TI ;7
cﬂt‘b ;,-:JTL’L« 8// /£

ToRSION, MOMENT SMILL BF NPUT OULY

A OVE OF FOLLOWIG LOADING !,2“5'
FOR COUSBRVATIOM, THE SELECTION [WALL
BE BASED Oy THE DIRECTION OF THE
LARGER "G " VALLE WHICH CAVSES
THE Ly LOAD,

. l’lw
:‘qﬂ Ja.f-rdo WEER WEIG4T /5
KPUT BY LONN, RENLIR LaMbs
CoOMMALDS W) FOLLOwnl L ed
CASE 1,2 o S

1 ee

ad! s p Iu;su
REMOVE ‘ SidN ADUT TWT N e :
:M JOnT HOMETS AL AP

WU Lk RS ] MO
ME APPLED NITH SNCT TO
MEMBER (02RO .

(USE L 6.0 MMeN LOKS € 5740T T7)

i MY TESIIIT To ol Cookil.
B
:: REMOE'$ 5 e
© b T M BIR yio Foss ke
.

reecee
- e e -

! SEE WBTE ABoVE
Closd /
L 1.0 e B
t :f: S NOTE ABOVE
L 1.0 (Lo ik 4 )
L o1.e
L 1.0

reeee
e R
Soce®

R3




ATTACHMENT K 3 = INPUT SKELETON FOR STATIC RUN {ND LOAD COMBINATION =
MXOIFIED / IN SUPPORTS ("G" VALUES NOT ROTATED)

. e lal 1 CON FRR P L 1.8 e SIF AMTE o4 P3 >
LOAD COMB 4 'OBE LOADING <X DIR' COMPONENTS - -7 Clmrng 1)
« g e

LDAD COMB S 'DBE LDADING +Y DIR' COMPONENTS - i

T danltal

LOAD COMB & 'OBE LDADING +2 DIR' COMPONENTS - . .

-l . : I~ wwes

LOAD COMB 7 *SSE LDADING +X DIR' COMPONENTS = i

L ek

LDAD COMB B 'SSE LDADING +Y DIR' COMPONENTS =~ ‘ d

Sl -5

LOAD COMB 9 *SSE LOADING +I DIR' COMPONENTS = = &
W o it ! —
PRINT LOADING DATA m ¥

STIFFNESS ANALYS1S REDUCE BAND s =)

LOAD COMS 1D 'OBE SRSS 4 S &' RMS ~

a5

LOAD COMB 11 'SSE SRSS 7 8@ 9' RMS -

789

STRESS RESULTS ARE TO BE COMBINED AT STRESS LEVEL

® FOLLOWING LOAD CASES 1000 SERIES ARE OBE & 2022 SERIES ARE SSE

LOAD COMB 1021 'DL+SRSS 4 S & (OBE)' COMPONENTS -

2 1.8 12 1.@

LOAD COMB 1022 'DL-SRSS 4 S & (OBE)' COMPONENTS -

2 1.2 18 ~-1.®@

LOAD COMB 2001 'DL<SRES 7 B 9 (SSE)' COMPONENTS =

2 1.0 11 1.@

LDAD COMB 2022 'DL-SRSS 7 B 9 (SSE)’' COMPONENTS -

2 1.8 11 -1.®

LOADE LIST - v - s '
12 10 11 8y T T &N 2/ /e
PRINT LDADINS DATA Cﬂ(; A - , ==
GENERATE RESULTS ' 4 TT Ay
LOAD LiIST -

1801 TO 1802 2001 TO 2002 ..
COMBINED ALL
LOAD L1ST ALL
DUTPUT DECIMAL 3
DUTPUT BY JOINTS ; DUTPUT BY MEMBERS
L1ST DISPLACEMENTS, REACTIONS, FORCES
SECTION FR NS 2 2.0 1.8

'MLM' DEF INIT ,
zg;‘:ns ALL :51!_1_1?:‘ __________ . e K1l 1B AN HAERS
END OF GROUP DEF TNIT1DN
LIST BECTION STRESS MEMBERS ' 4Lm’
$ DL COMB BBE (FOR CMECK WELD)
LOAD LIST -
1021 TO 1022
L1ST FORCES ENVELOPE MEMBERS _____ __________ =
s oL E?:: SSE (FOR CMECK WELD] e
2021 10 2002 WELD cownLTIoN
L1ST FORCES ENVELOPE MEMBERS _______ phal o pra—
PARAME TERS
‘CODE' 'AISC' ALL ; 'VERSION' '69U1' ALL ‘
"TORSION' 'YES' ALL § 'CB’ 1.8 ALL
'ASF' 1.6 LDADINGS 2001 TO 2002
'FSHMAX' B.% ALL
‘FACMAX’ B.9 ALL

K-17




ATTACHMENT K 3

‘FATHMAX' 8.9 ALL
‘FRmAar’ D.9 ALL
" PARAMETERS
.LY' ..... “H
DL'a ...... H‘H
.L" ...... HEH
Ty P LR ME™
Y S e ME™
o, IR, ME™
emyt ... TN
A - S MEM™
THE s BN
NI e (TN
SR, oo N
‘By* aasexs PEN
Y o MEM
¢ A MEM
SRR Lo mEM
PR g o MEM
'UNLCF' e
AL s
TUNLCF' e
LOAD LIST =~

- — -

1801 TO 1222 2021 TO 2002

CHECKX CODE

ALL BUT

s A

GENERPATE TRACE & RESULTS FOR FAILING &H.ERS

FINISH NOMESSAGES

K-18

= INPUT SKELETON FOR STATIC RUN AND LOAD COMBINATION =

)mn'IE/mSUPms ("G" VALUES NOT ROTATED)

REPUE A |

me L E

BY. T T dben /e

CHKD 3y, T

Tl €/ /f7

— R asnbeRs &
MEVvEER N1 RESU'Z
Code¢ caelk

R3




ATTACHMENT K4 = INPUT SKELETON FUR FREQUENCY RN <

\’
P
)
s ~

% PLEASE USE 'IN-MF,BXKL' AS THE SKELETON
$ INCUT FILE NO. ________.___ DISX 1D: DATE
$ USER PANNER NAME

’ S SUPT I.D

BTRUDL 'CFSES @1' ' __
$ CPSSJ ELECTRIC CONDUIT & JUNCTION POX SUPFORTS

$ input file mo, ___ = p

TYPE SPACE FRAME
ALFHANUMERIC IDENTIFIER TREATMENT BY CHARACTER COMFARISON

UNITS INCHES, KIPS, DEGREES, FAMRENMEIT, LBM, BECONDS
$SHIFT COOR BYST 181 TRA X Y H - (BE TRISE TWO
s ROT RI R2 R3 COMMALLS WIHEN
$JOINT COOR SMIFT BY 101 SUPRRT CooD
JOINT CNORDINATES NOT AGPEE W'TH
e . x : B Glok AL

3 . : g cooRD. ,
. : ! 3 CROSS oUT $'s
s . . . £ JowT ook
6 . . . COMAALD WHEN
4 . . . USE .

. - . .

, - . .

’o - . .

3 . ; . BY Triast) Yy
13 . . : &0 &Y vi

i ‘ , : exo sy Dl V7P
15 . . . Rz
16 . ‘ E

17 . X "

l. . - ]

19 . : ‘

i\‘ - v .

&1 R . .

g2 . : .

23 ¢ 3 .

" - . .

ts . - .

&s . . :

.7 . - .

€8 . ’ .

&9 . . .

3e . " .

J’ - . .

BUFPORT JOINTS =

JOINT RELEASES
. B o W Ak

® e W n
Saniai 2 "IEE KEY KFZ -

KMX KMY Km2 SUPPORT
- KFX KFY KF2 - L

KMX KMY KM Jowr
———— . MY KMY KM2 o onLY
s W KMY KM2
b= TN KMY KM2
MEMEER INC1DENCES
1
2

K-19



VO N> WAV

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
<8
29
30
31
32

TYFE EPACE TRUSS -
MEMBER INC1DENCES | wpir Fok 2iA§
BRACING (ANIAL LoAl)

P‘HBER RELEASES
STAF _ _M_ _ _ENF __n_ [—” “"r:‘u‘" \'d‘
BTAF _ _m_ __ENDF_ “m° ___1_"7’—‘ AL
CONSTAN - SIMULT AP Ui & y
E3

s
E 29.E3 ALL § POISSON 8.3 ALL | DENS ©.284 ALL
G 11.2€3 u.cv:-mousm.
FYLD 36.8 ALL BUT 4 .

CONSTANTS
DENS 1E-3 __ e FOC BRCTINUS
CONSTANTS MENASL OV‘r
BETA ___
BETA ___
MEMBER PROPERTIES
TARLE 'STEELW" *W__X__ *
cccmceccsmeeee TADLE *TUBESOR® °*T__X__x__°
oo e e TABLE *TURERECT' *T__X_ X__*
cecssmsascssss TARE *STERLE' 'C X * Tvif ' CHANNEL
TABLE 'STEELMC’ ‘MC X ' TYPE 'CHANNEL'

- - -

anvenspusniens THILE "BTRELL" "h s’

ensns TABLE *STEELL’ 'L- ’

ssssassceannas N 100. AY 108. A2 100, IX 1900, 1Y 1000, 11 1209,

aika AX AY A2 1x 1y 12 -
8Y L 24 ;

INERTIA OF JOINTS LUMPED
INERTIA OF JOINTS FACTOR 1 ADD
$ INPUT WEIGHT OF CONDUITE /7 BOXES IN POUNDS ( LES )
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ATTACHENT K4 ~ INPUT SKELETON FOR FREQUENCY RN

LINEAR
LINEAR
LINEAR
- - LINEAR
coconsme e . I ENEAR
FRINT STRUCTURAL DATA
STEEL TAXE OFF 1YEMIZE
FLOT DEVICE PRINTER Wl
FLOT FROJECTION Xy

FLOT PROJECTION X2

FLOT FROJECTION Y2

D

GROUP *&RET' DEFINITION

JO1 ALL ACTIVE
DYNAMIC DEGREE STATIC
JOJ DEGFEE OF FREEDOM
*&RET"  XT,VYT,27

END

UiITS CYCLES
ASSEMBLE FOR DYNAMICS

- —
e

<« <€ <« <<

- -

12 LEN 10

MODAL ANALYSIS MAX FRED 42.0
LIST DYNAMIC EIGENVALUES

LIST DYNAMIC EIGENVECTORS
LIST DYNAMIC NORM PART FACTORS

IW]TS DEGREES
FIH1ISH NOMESSAGES

K-2]
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Geperal Instruction for Deaign Project ldentification
Verification of Electrical Conduit

No. SAG.CP29

& Box Supports Rev 4

ATTACHMENT L

IR2
ALLOWABLE NORMAL PORCE POR STEPPED |
TUBULAR SECIION CONNECTIONS
AND

FORMULAS POR PINDING PUNCHING SHEAR

3753




ATTACHMENT L = ALLOWABLE NORMAL

FORCE POR STEPPED TUBULAR SECTION CONNECTION

Allowable Allowable Allowable
Yain B = Normal Main B = Normal Main | I Normal
neaber | b | Weld Force | Meaber b | Weld Force | Meaber b [ Weld Force
thD D lbs/" t XD D lbs/"! thD D lbs/"
id 792 A 4507 43 1257
3/16 x & | ,625 B45 1/2 2 8 ) 4507 5/16 x 7|87 1282
.75 1055 6 4695 71 1527
L8751 1811 . 5366 86 | 11
" 1408 .8 7042 43 1811
1/4 x 4 | 625 1502 K 528 3/8x7|.57 1847
.75 1 3/16 x . | 528 71 2195
% | 2200 .83 835 L 375 96
5/16 x 4 | €25 2347 .33 539 3/16 x 8|5 396
.15 2% 1/4 x .5 539 625 %22
2875 | 5030 o871 T8 b6 DS | e
b 634 E 1664 . 375 704
.9 634 .33 1467 1/4 x 8|7§ 704
3/16 x S | .6 660 5/16 x . 1467 . 625 751
~ . .67 1659 873 1603
.8 ~ 990 .83 | 2600 975 1100
4 1l .39 5115 5/16 x 8.5 1100
9 | b | 3/6 2 6|5 2112 . 625 1173
1/4 x 5|76 1173 67 | 2385 ] BI5 | 2515
o7 | 341 .83 3743 L 375 1584
8 1T 1 T 23 T e s Y 1564
b 1760 3/16 x 7 |57 462 625 1690
L .5 1760 gL | 545 ~875 ] 622
/16 x 5 |8 833 .86 940 . 375 1
o7 |- 2095 ] A3 1T B0 ] 12328 2817
B 1T 5 ] 1427 | T 820 | L6285 | T 3004 ]
.5 !535 86 1671
3/8x 5] .6 26461
L7 3016
.8 6l
L=l
375M
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ATTACHMENT L = FORMULAS POR FINDING PUNCHING SHEAR |R2

Nosenclature for stepned tabular connectior;

. branch oumber 1s perpendicular t. main pumber. The configuration {s ‘
shown below.

b = Minor width of Structural tuie branch member (ip.)

tp = Thickness of brauch membe: ( 5.) F~'-r !
] o ~'.
D - width of structural tube .1 meaber (in,) : :
R2
te = Thickoess of main member (4, ) { r—ﬂ
fi = Beta ratio, (b/D) box sectic s C

C - Depth of structural tube main member (in.) ..__._;:]‘
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General Inetruction for Design
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ATTACHMENT M
WARPING STRESS TABLE

3753
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ATTACHMENT M. SUMMARY OF WARPING STRESS TABLES

A. Channe: Sections

Warping streas tedle for channel sizes l1isted below have been
developed for differeat points (0, 1, 2, 3 see Pigure 1) on the
chanonel section for various cases (3, 6 & 9) depending on the

end condition. These tables are compiled in the Unit #1 Design
Alds and may be obtained frows your group leader.

CHANNEL SIZE  CASE END CONDITIONS
C6 x 8.2 9 y o
C4 x 7.25 9 f?L j{ CASE 3
' ol
C6 x 8.2 6 » i
| e
C4 x 7.25 6 ®
MC3 x 7.1 6 H N
MC6 x 12 6 { f CASE 6
MC6 x 18 6 > L

MC3 x 7.1
MC6 x 12

9
9 }*_5-" } CASE 9

MC6 x 18 9 et &2 o
3 L& .
3

Cé6 x 8.2

Cé x 7.25
Figure 1: Stresses of the following points are calculated:

WARPING NORMAL STRESSES

T - G welSIGWO) at point 0
Swi(SIGW2) at point 2

WARPING SHEAR STRESSES

Twi (TAUW1) at point 1

' ! 2’ Twi (TAUW2) at point 2
¢ Tw3 (TAUWI) at point 3

M1
3753
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ATTACHMENT M. WARPING STRESS TABLES

B. Composite Channel Sections
Warpiog stress tables for composite chancel sections are

compiled io the Unit ¢1 Design Afds (Calculation Book No
SUPT-0040) and may be obtained frowm your group leader.

M-2




Ceneral Instruction for Design Project Idectification
Verification of Electrical Conduit No. SAC.CP29
& Box Supports Rev 4

ATTACHMENT N
FOOTPRINT LOAD (PPL) AND ENGINEERING EVALUATION
or

SEPARATION VIOLATION (EESV) GUIDELINES

3753M




ATTACHMENT N1 = MINIMUM SPACING REQUIREMENT

Deleted

(Refer to Appendiz 2 of the Unit 1 Design Criteria SAG-CP-10)

3753



(>
( ATHDODNT K2« MINIMUM SPACING REQUIREMENT
(LOADED RICHMOND INSERT TO LOADED EMBEDDED PLATE)

T AT "STRIP’ EMBEDS = NELSON STUD LOCATIONS KNOWN

EOGE OF LOADED
EMBEDDED PLATEN -\p‘
FOR1'$R.I.| SR MIN |
FOR 1§'¢R.I. | 13§ MIN .%
£ OF LOADED A
RICKMOND INSERT

AT _STRIP® EMBEDS = NELSON STUD LOCATIONS UNKNOWN
AND AT “SPREAD? EMBEDS (4x8 & LARGER)

N-2




ATTACHMENT NJ = POOTPRINT LOAD TRANSMITTAL PORM

IR2

|
FOR POOTPRINT LOAD TRANSMITTAL PORM SEE |R2
FIGURE 7.1 IN PRCCEDURE ECE 5.11-14

37534



ATTACHMENT N4 = GUIDELINES POR EESV AND FPL PORMS

3753

1) | B | |
CASE |CONDUIT |STRUCTURE | EESV | ppL [MINIMUM REQUIREMENTS TO BE
NO. ISUPPORT |BY OTHER | FORM | FORM [MET TO RELEASE DWGS. TO DCC
[USING= |DISCIPLINE | | | PENDING APPROVALS OF EESV/FPL
: :usmc : : ;rom
| I RILTT 1 | [1.7COND. SUPPT RILIYT 1
| | oR | | Nor |  SHOULD BE OK
1. | HILTI |RICHMOND  |REQUIRED REQUIRED |2, MEET GUIDELINES OF
| | INSERT | | |  sEcT. 11
| | | | |3. PUNCHLIST THE SUPPT.
| | | | 1. BILTI SHOULD BE OK.
| | EMBED | | Not |2. SEND DWG. COPY TO
2. | HILTI | PLATE [REQUIRED |REQUIRED |  STRUCTURAL EMBEDMENT
: 'l : | |  GROUP (SEC) (LATER)
| ] REQUIRED |1, MEET GUIDELINES OF
| EMBED | | | SEE |  SsECT. 11
3. | PLATE | BILTI IREQUIRED |SECTION |2. PUNCHLIST THE SUPPT.
| | | | 8.2 |
| | | | | s
| | | IREQUIRED | ®HOWEVER, 1F OTHER
| EMBED | EMBED | NOoT* | SEE |  DISCIPLINE SENDS THE EESV
4. | PLATE | PLATE [REQUIRED |SECTION | POR CSDV APPROVAL, IT SHALL
| | | | 8.2 |  BE PROCESSED POR ESTAB-
| | | | |LISHED GUIDELINES,
CASE |conpulT | | EESV | rrL IMINIMUM REQUIREMENTS TO BE
NO.  ISUPPORT | CONDUIL | popy | popy  |MET T0O RELEASE DWGS. TO DCC
|USING= | SUPPORT l |PENDING APPROVALS OF EESV/FPL
| | - IREQUIRED |
|[EMBED | EMBED | wNot | SER |
S. IPLATE | PLATE IREQUIRED |SECTION |
| | | | 8.2 |
| | | ! |
| | IREQUIRED |HILTI BOLT SHOULD BE
EMBED | | wNoOT | SEE |ACCEPTABLE
6. |PLATE | HILTI |REQUIRED |SECTION |
| | | | 8.2 |
| | | |
I | | . |HILSY BOLTS POR BOTH
| | | NoT | wNoT |SUPPTS. SHOULD BE
7. :amx : RILTI |REQUIRED =UQULPJ.D :Accuruu.
| | THERE IS TREQUIRED |
|eMBED | NO | wNor* | sEE |
8. |PLATE  |SEPARATION |REQUIRED |SECTION |
| |VIOLATION | | 8.2 |
| | | |
N~4
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R2

TO BE DOCUMENTED

FOR THE POLLOWING

OF EESV CARDS
CC<DITIONS

ATTACHMENT N5 = SEPARATION VIOLATLONS

CASE I

: E E
DA a o TDoru
o oo xXoO
4 3% Sx S° BEE s
o WD L % mW& 7
" . &M ardtee AR
U CM CW « > u mn.m
=3 o S
-
253 3 s350d g=7s
s Ows w0
Py o =
Z o, & S . £ge8s
"Dul o s odr 1 owr vNA"
ol Tnu * o -a = P
NN — [ ARv m —
~-a
5 5. 3 :
Ix nx =
m -0 e ¥
n O - a - ”.
3 8§ 4 A -
Lm e mo s D.“ "..A
2‘ B & mﬂz” e o F~
Gw a . T O - e =
u o~ * o i W - o w
WO O *4 .
a rw D o> W e
e 8 3 $¢2 F oy
w. = wo o i
«
”
N._. 5
3 . @
5w - -z 5
s - I
w n a w w a Hex ‘0
oy - X O




. far o~

LOCATIOL ! b~

Cosvmn 16 o |4 RICKMOND TNSERT

EcEv. Ba2’ Fek SuPPorT po.
PD=2:106-418-CcS¢R
AT/

ATTACHMENT N6 - SAMPLE EESV FORM

RB Y2 F.s.b.6. Eesy 182

ENGINCERING EVALUATION OF SEPARATION YIOLATION (EESY)

MANGER ) WANGER 2
A. SUPPORT NO. L2322:WV-52¢b-1-0) LIZRESDY/Z42

B. HMANGER TYPE
(1F APPLICABLE 1.E.,

CONDUIT SUPPORT CST-18) LEM-b-T
-~

C. SEPARATION PROVIDED 1‘}'!": 3 7 3%° s &
[

Obe $E
D. ACTUAL LOADING ON BOLT S 15 b ‘%496
IN QUESTION >: 192 69 G2 2T Lot MiniED

—

e

E. NMETHOD OF EVALUATION BT SBG CRro 2

F. RESULTS OF INTERACTION
CALCULATION

6. APPROVAL SIGNATURE

REV. NO, | BYCL2rthclie
ol ., 325.5,
REFERENCE: CP-EP~4.3 « ATTACHMENT 6 - . Cexn” ' p/2=f

w8 rom swaL Bott

BoP PIPE SuPPorT Mo
CT2RBNDSI4 047

L us kB 15%
FOR SuPPORT AP

C23@2-NV-5366-[-0]
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YN TELEDYNE
ENGINEERING SoR

ATTACHMENT P - TENSION SPRING CONSTANT FOR ANCHOR BOLTS

Anchor Bolt Shear and Tension Stiffness

May 25, 197%

HILTI Kwik BolLig
.
HILTI supeR kKwilc BolL TS




ATTACHMENT P - TENSION SPRING CONSTANT FOR ANCHOR BOLTS
VOTELEDYRE
ENGNEERNG STRVICES

Bolt stiffnesses for tension and shear are summarized in the follow-
fng tables. The data was collected from manufacturers tests, FFTF re-
port, and Detroit Edison testing.

The stiffnesses were calculated by determining Py, the yltimate
tensile or shear load, and dividing it by an appropriate factor of

safety (four or five). The deflection at '-§§-3 fs read off the loacing-

deflection curve. The 'linear' stiffness usﬁng '-%g-s is then calcy-

Tated. 1f the load-deflection behavior of the bolt 1s better approxi-
®ated by a bilinear curve in this 1oad range then two slopes were cal-
culated. The Yoad and deflection at which this change in slope occur
s tadbulated in the last column of the tadbles. R3

‘ ' ﬁomc of the data fndicated that the bolts dre rigid up to the al-
lTowable design load. Actually, the measuring devices used to obtain
this data may have not been sensitive 2nough to measure small displace-
Bents. For these cases the stiffness 15 based on the lowest load to
hive & measured displacement.

The raw cata used in these tadles are on file at TES and copies
will be proviced to individual utilities upon request. hote that a
substantial amount of 'scatter' {5 evident in most of this data; this
fact sheuld be considered in using these values for analysis,
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ATTACHMENT P - m‘mmcusmmmmuns

2 1o AL

MILT] kWIX-BOLTS TEnSIon

——- wew

it Uhed, ' loncrete : Pu 3 ale Iilinesr K (1ds/1n) Lodd (Inf1.) 3
Sire Depth Strenqg: Pu e T Lincar K - Charge in Slope
{in) (in) (psi) (Ins) | (ing) (in) (bs/in) 3 K> for Bilincar X (1n-)
573 2 J/a 2,000 6,000 1,500 0.015 100,000
4,000 6,900 1,725 0.016 107,800
6,000 8,200 2,050| 0.006 341,700
7 3/4 2,000 10,000 2,500 0.025% (00,000
4,000 17,000 4,250 0.03)0 141,700
6,000 21,000 5.250 0.105 50,000 138,200 18,710 3,800 (.0275)
3/4 314 2,000 8,200 | 2,050 0.007 292,900
4,000 10,500 | 2,625 | 0.02) 114,100
6,000 10,700 | 2,675 | 0,018 148,600 30,000 | 296,900 300 (.01)
9 1/8 2,000 15,700 | 3,925 | o0.10 38,250 700,000 3,421 3,500 (0.005)
4,000 24,500 | 6,125 | 0.070 87,500 262,500 | - 17,500 5,250 {(0.02)
6,000 22,375 5,594 0.03 186,500
1.0 4 172 2,000 14,300 3,57% 0.019 188,200
4,000 16,200 | 4,050 | 9.01 405,000
6,000 21,600 | 5,400 | 0.02% 216,000
10 172 2,000 16,500-| 4,125 0.02 206,250 ;
4,000 27,000 | 6,750 | 0.04% 150,000 400,000 53,846 5.000 (0.012)
6,000 35,7% | 8,937 | 0.23 38,900 650,000 11,100 6,500 (0.01)
11/4 S 172 2,000 18,400 4,600 0.099 51,111 - 75,000 32,000 3,000 (0.04)
4,000 23,800 | 5,950 | 0.165 36,060 i
6,000 33,500 | 8,375 | 0.180 46,527 160,000 28,226 4,000 (0.025)
10 172 2,000 26,000 | 6,500 | 0.160 40,625 00,808 21,739 4,000 (0.045)
e,000 10,500 | 10,125 | 0.26 n,912 225,000 23,47 - 4,500 (0.02)
6,000 15,000 | 11,250 | 0.095 118,421 310,000 39,285 8.500 (0.025)
v

L — i o o
WA —

n e AT TR FYNE
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m:mp-msrmmcmsmmmmws o
& o il
® o~ D ==
i . HILTI ram% BOLTS SHEAR
Bal: fnhed, Concrete - o Pu I s @ Pu | Cilinear X (10s/in) Load (D=f1.) at j
Sire Depth Strength .| Py !| @& 1 Linear K Change in Slope
{in) (i) (psi) (ths) | (ivs) |  (1n) (Ibs/in) 3 X2 for Bilinesr K (1bs)
1 :
e 118" | 2000 2230 's17 : 0:090 : ‘6,194 | 80,000 \| 4,511 ° 160 (.00?)
; - Il 3a0] w0 || “oioss i 13102 | 20:000 | 12,2e1 | 160 (.008)
! I 4050, 1012 '0:042 || 24,107 ! | i
g 2 5/8 onrso| caw ‘0070 | ‘6,250 '167 ;| € o9s . 175 (0.006) L
9 I 2700l 675 || ‘o018 37,500 'no.ooo; 25,937 260 '(.002)
: ! ~noo: ‘575 ‘0014 €1,071 80,000 ,| 32,583 | 160 (.002)
/e | 15/8 ! 3904 | ‘976 || ‘0'080 h2,200 30,357 | 8,348 ' 425 '(.014) ‘
‘ ' '5100" n27s l '0.044 28,977 y 220.000 if 19,881 ' 440 (.?oz)
i '6200 | 1550 ‘0.018 32,292 75,000 | 28,410 ; 300 (.004)
| a5/ 3900 | 850 || ‘0:019 44,737 266,700 | 25,700 L 400 (.0015)
J 5500 || 1375 ‘0.040 34,375 181,250 || 18,056 725 (.004)
‘ 'ﬂ 6600 | 1650 '0.026 63,461 125,000 || 52,300 500 (.004) -
172 121/ 7400 | 1850 '0.069 26,810 15,500 | 86,400 i 900 (.058)
/ 800 | 2075 0.024 86,460 366,700 | 46,830 { 1300 (.003)
: 9100 | 2275 0.956 40,630 19,420 | 78,750 | 700 ‘(.036)
| 6174 8900 ; 2225 0.009 25,000 14,470 | 86,540 Y000 (;076)
' 10400 | 2600 0.020  {10.000 600,000 | 77,780 1200 Y.002)
11500 2875 0.922 {130,700 255,000 | 76,790 1800 (.008)
Sr8 2 3/ 12200 { 1950 0.972 42,360
11800 | 2950 0.011  1268,200 J1,000,000 (%95 000 1000 {.bo1)
12900 | 322% 0.025 129,000 81,820 |166,100 900 (.011)
P_6 ATV FDYNE




ATTACHMENT P - TENSION SPRING CONSTANT FOR ANCHOR BOLTS .
- . @ of
- ‘_‘ . —
i HILTI KWIK BOLT 5nEAR
(nbed. | Concrete ; Py PR Bilinear X (Ids/in) Load (Defl.) at
Depth Strength Py 4 4 Linear K —{"  (hange in Siepe
(1n) (psi) (Ihs) | (ins) (in) Ibs/ in) 3 K2 for Bilinear K {Ibg)
5/8 7 /4 2,000 12,900 3,225 .096 33,590 18,000 | 50,540 900 (.0%0)
4,000 15,400 3,850 .026 140,100 850,000 89,580 1,700 (.002)
6,000 15,000 3,750 019 208, 300 850,000 | 128,100 1,700 (.002)
3/4 317 2,000 13,200 3,300 .037 89,200
4,000 17,600| a_ 400 .020 220,000 $50,000 | 137,500 2,200 {.ooa)
6,000 18,000( 4,500 .060 66,200 23,530 | 108,800 800 (.034)
9 1,4 2,000 15,400 3,850 .042 91,670 120,000 65,910 2,400 ’.ozo)
4,000 18,800 | 4,700 .070 67,140 250,000 56,100 1,000 (.004)
6,00C 21,200 s,300 028 189, 300
1 4172 2,000 30,000 | 7,500 .066 113,640 11,000,000 | i85, 900 2,000 (.002)
4,000 27,000 | 6,750 .038 177,600 700,000 | 148,600 1,400 (.002)
6,000 30,500 | 7,625 .021 363,100 1,500,000 243,400 3,000 (.002)
10 172 2,000 27,750 | 6,937 .120 57,810 : ,
4,000 35,000 | 8,7%0 .105 83,300 600,000 57,500 3,000 (.005) '
6,000 37,000.| 9,250 .45 205,600 650,000 | 150,000 3,250 (.005)
11/8 5 1/2 2,000 37,000 | 9,2%0 .072 128,500 333,300 | 109,800 2,000 (.006)
4,000 41,000 | 10,250 .088 116,500 312,500 96,880 2,500 (.008)
6,000 45,500 | 11,375 .044 258,500 11,750,000 | 187500 3,500 {.002)
10 172 2,000 40,500 | 10,125 .130 77,800 33,330 | 116,100 2,000 (.060)
4,000 31,500 | 7.87% .ons 92,650
6,000 49,500 | 12,375 .000 154,700 400,000 138,300 2,000 (.005)
r




ATTACHMENT P - TENSION SPRING CONSTANT FOR ANCHOR BOLTS
(.) , @!r X
3 _HILTI SUPCR xWix pOLTS TEMSION
Bul [ebed. | Concrete Pu s e Bilinear K (Ibs/in) Load (Defl.) ot
Sire Jepth Strength Py a ] Linear K Change in Slope
{in) (in) (pst) {Ihs) | (1bs) (in) {Ibs/in) 31 K2 for Bilinear K (1bs)
172 J /e 1,500 6,350 { 1,587 014 113,400
4,000 9,200 2,300 015 153,300
6,000 13,600 3,400 .023 147,800 75,000 227,300 900 (.012) _
6 1/4 1,500 9,600 2,800 .050 48,000
4,000 15,000 3,750 015 250,000
6,000 15,000 3,750 010 375,000
1 6 172 2,000 21,400 5.350 .019 281,600 800,000 203,000 2,000 (.002%)
4,000 35,000 ! 4,750 | .019 460,500
6,000 | 37,500 | 9,375 | .020 468,000 ,
10 172 2,000 35,000 8,750 .140 62,500 240,000 23,910 6,000 (.02%)
4,000 48,500 | 12,125 | .0as 269,400
6,000 57,500 | 14,375 | .030 479,200 :
11/4 8 1/8 2,000 28,541 7,135 .165 43,240 440,000 17,650 4,400 (.010)
4,000 43,000 | 10,750 | .04as 238,800
6,000 47,000 | 11,7% | .0%0 130,500 300,000 65,380 7,500 (.025)
13 1/8 2,000 41,500 | 10,375 275 37,730 240,000 17,500 5,700 (.02{)
4,000 65,500 | 16,375 | .04s 363,900
6,000 |73,000 | 18,250 | .060 304,200 | 387,500 | 137,500 | 15,500 (.040)
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ATIACHMENT P - TENSION SPRING CONSTANT FOR ANGHOR BOLTS R
® - A ' vy
" WILTI SUPER KMIK-DOLYTS  SHEAR
folt (e, Concrete Py Pu Bily K (1ds/in Load fhefl,) ot
Stre Jepih Strength Pu 'R e ] Linear & ot e * Change in Slope
(in) (in) {psi) {(Ins) | (1bs) {in) (s/in) Ky K2 for Bilincar K (lbs)
172 3-1/4 1500 10,000 2,500 015 166,700
4000 11,800 2,950 .025 118,000
6000 14,000 3,500 012 291,700
6-1/4 2000 11,800 2,950 025 118,000 400,000 47,500 2000 (0.005) .
4000 15,400 3,850 .050 77,000
6000 10,700 2,675 .00S 535,000 i
1 6-1/72 2000 19,200 4,000 .056 85,710 80C,000 59,260 1600 (0@2)
4000 26,250 6,562 .059 111,200 1 32,500 79,660 2500 (0.008)
6000 34,000 8,500 .062 137,100 1,000,000 - 77,590 4000 (0.004)
10-172 2000 27,000 6,750 .075 90,000 : .
4000 32,750 8,187 .058 141,200 500,000 107,700 - 2500 (0.00%5)
6000 34,000 8,500 055 154,500 '
1-1/4 8-1/8 2900 52,420 | 13,105 | .200 65.530
4000 42,000 | 10,500 .030 350,000 916,700 208,300 5500 (0.006)
6000 39,000 9,750 .035 278,600 ‘
13-1/8 2000 38,000 | 9,500 .05% 172,700
4000 47,000 | 11,750 .058 202,600
6000 47,000 | 11,750 .065 180,800
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ATTACHMENT Q = TURSIONAL BUCKLING OF ANGLE MEMB ER S

The following lists the mazimus angle

needs to be considered.

to the length listed, the L/r shown
allovable coampressive stress F(a).

torsional buckling 1is not eritical.

ANGLE SI2E
L2 X2 Xxo0,25%
L2 x2 x0,375
L2.5Xx25%x0,37%
L3 X3 x0.25%
L3 X3 x0.375
L3 X3 xo0.%0
L 3.5X235x0.375
L4 X4 x0,25%
L4 X4 Xx0,375
L4 X4 x0,50
LS X5 x0.35
LS x5 x0.50
LS X5 x0.625
LS x5 x0.7%
L6 X6 X0.,375
L6 X6 x 0,50
L6 X6 X 0,625
L6 X6 XO0.75
Le x8 xo0.50
L8 X8 xo0.625
L8 X8 X0.75%
L8 x8 x1.000

If the angle fails

leader.

Ihe equations and tabular values presented
only. Unequal leg angles shall be addrease

375w

LENGTH
(L)
16"
127
16"
"
257
19"
kh
65"
42"
n-
67"
49"
39"
33
97"
72"
56"
46"
1"
103
84"
63"

Q=4

Project ldentification
No. SAG.CP29
Rev 2

lengths fur which torslonal buckling
1f the actual angle leogth is less thas or equal
shall be used to calculate the

For lengths greater than those shown,

L/t

4l
il
33
61
42
k)
47
81
53
3
67
49
39
33
8l
6l
47
35
82
65
33
40

using the above values, consult the group

above apply to equel leg angles
d on & cese-by-case basis.
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EBASCO Interoffice Correspondence

OATE  March 14, 1988 FLEREF.  2.CP/C-2313
CND-70-20-04

TO DISTRIBUTION OFFICE LOCATION CPSES
CqC
FAOM C. Y. CHIOU/M. BAGHAEI OFFICE LOCATION CPSES

susJEcT TU ELECTRIC
COMANCHE PEAK STEAM ELECTRIC STATION
ADDENOUM NO. S2 TO SAG. CP2s, REVISION'%

: U
OR_THERMOLAG

When modeling the IS0 for conduit system covered with firewrap or thermolag,
maximum nodal spacing shall be as specified in Addendum No. S2 to SAG.CP25,
Revision 1. Attached for your use is the marked-up page 6 of Appendix
1 to be incorporated into Revision 2 of SAGC.CP25 at a later date. This
addendum is to be used immediately in design verification.

Please acknowledge ;eceipt of subject document by signing below and returning
this memo to C. Y. Chiou no later than March 25, 1988.

CYC:rm
Receipt Acknowledged

. Odar

Hettinger

. Muldoon

. Anderson

. Dwyer

Young, IMPELL
Jones, Site File

cc:

PL..ODMM

Distribution

1. Wolff

M. McGrath
A. Wong
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TECHNICAL GUIDELINES PROJEBCT IDENTIFICATION
FOR SEISMIC CATEGORY I NO, SAG.CP25
ELECTRICAL CONDUIT [SOMETRIC VAL'DATION REV. 1 ADDENDUM NO. S2
APPEN IX I

5-2  LOCATION OF CONDUIT NODAL POINTS

a. For overhang segment, two nodal points shall be specified,
one at the tip of the overhang and the other at the midapan.

©. Any cegment shall have preferably three equally spaced nodal
points between the end points., A segment is defined as
straight portion of the conduit run without turns. A single
bend has two segments and a double-bend has three segments.

The nodal spacing shall not exceed the Sas: when modeling the
180:

. CND SIZE Saas (INCH) ¢

3/4 28.2
30.2
34.8
39.7
43.6
45.8
51.9
59.86

1.

2.

O & WU e

¢ The maximum nodal spacing, Seex, i9 calculated by the
following formula:

1, /T X ‘\4/ E1386.4
2 2F “

F = cut-off frequency = 33.0 Hz
W = unit weight of conduit #/inch
B =

Where

modulus of elasticity #/inch?
2 moment of inertia conduit (in%)
For Sma x of conduits chUFIa'i?tH‘TTF!!rap'xﬁé’gftaCbid page;._

— — —— o ————————

c. If Additionll uoichts..such as BC or LBD are 1lposed,
additional nodal points should be added.

d. Conduit with a bend less than or equal to 15 degrees is
considered a straight run.

6
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FOR SEISMIC CATEGORY I NO. SAG.CP25
ELECTRICAL CONDUIT ISOMETRIC VALIDATION REV. 1 ADDENDUM NO. S1
APPENDIX II :

APPENDIX II

PROCEL ! FOR DESIGN VALIDATION OF SEISMICALLY RESTRAINTED 'C’
TR: 7" LARGER THAN TWO (2") INCH DIAMETER CONDUIT ISOMETRIC

REVISION PREPARED BY REVIEWED BY APPROYED BY DATE PAGE AFFECTED

R ad R RV 22 L2
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PROCEDURE FOR DESIGN VALIDATION OF SEISMICALLY RESTRAINTED 'C '
TRAIN LARGER THAN TWU INCH CONDUIT ISOMETRIC
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FOR SEISMIC CATEGORY I NO. SAG.CP25
ELECTRICAL CONDUIT ISOMETRIC VALIDATION REV. 1 ADDENDUM NO. S1

APPENDIX II

1'0

2.0

o
o

PURPOSE

The purpose of this design procedure is to provide guidelines for
design validating the seismically restrained (CSR) Train "C"
larger than two inch diameter conduit isometrics in the Unit No. 1
and common area where the failure of conduit system will affect
the capability of safe shutdown of the Unit No. 1 operation in
accordance R.G. 1.29 (Reference 2) or inflict injury to the
Control Rcom personn 1 during and after safe shutdown earthquake

(SSE) .
REFERENCES

1. Design criteria SAG.CP-10.

2. R. G. 1.29 - Regulatory Guide 1.92
"Combining Modal Responses and Spatial Components

in Seismic Response Analysis Rev. 1. Feb. 1976."

BACKGROUND
Train "C" conduits larger than 2 inch in diameter fall under three
{3) categories: 1) seismically designed, 2) seismically

restrained by aircraft cables and 3) non-seismically designed.
(NONIS)

For 'seismically designed train "C" conduits, design validation
shall be in accordance with "Design Criteria for Seismic Category
I Electrical Conduit System " SAG.CP10 for Unit No. 1 and SAG.CP2
for Unit No. 2. Non-safety related, non-seismically designed
Train "C" conduits (NONIS) shall be addressed as part cf System
Interaction Interaction Program to evaluate the adequacy of

conduit systems.

This document, Appendix 1I of SAC.CP25, shall be used for the
design validation of seismically restrained conduits. Seismic
restraints were installed in accordance with the CSR and LSR
series drawings of the original 2323-5-0910 package. The CSR
dravwing series contains all restraint details, such as Aircraft
Cable sizes, clamps types, anchorage details, etc. The LSR series
drawings contains the maximum conduit allowable span length. For
this design validation effort, the LSR series drawings need not be
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APPENDIX II

considered since the "As-Built" span lengths vary greatly from
those shown on the LSR series drawings and the conduit span length
can be checked based on the requirement specified in Section 4.0,
The CSR series drawings shall be design validated based on this
procedure on an as required basis in order to validate the conduit

isometrics.

4.0 DESIGN VALIDATION REQUIREMENTS AND CONSIDERATIONS
The design validation requirements shall be in accordance with
Design Criteria SAG.CP10 latest revision, except the following:

1) Only dead load plus Safe Shutdown Earthquake (SSE) need to be
considered.

2) Dead load hangers marked as NONIS on isometrics exist, however,
for conservative reasons, the capability of dead load hangers
to resist any dead load as well as seismic load shall not be
considered. Also the weight of the dead load hangers need not
be considered.

3) The following design "g" values tor various zones and building
elevations shall be utilized. These design "g" values are the
highest peak accelerations from Amplified .lesponse Spectra of
7% damping among all building elevations in the specified zone

plus dead 1load. The 7% damping is selected due to the fact
that all CSR supports are constructed of aircraft cables,
unistrut members, r lts, split clamps, etc. All these items

are highly energy auv..rbers.

g's" + 1

Zone Buildings and Elevations Design

) 4 Safeguard Builling: 790'-6", 785'-6", 773'-6"
Internal Structures: 783'-7"
Fuel Building: 860’-0", 841'-0", 825'-0", 810'-0" . 2.46

o Safeguard Building: 831'-6", 810'-86"
Internal Structures: 850'-6", 832'-6", 808'-0"
Elec./Control Building: 830’-0", 807'-0", 778'-0" 2.81

3. Safeguard Building: 852'-6"
Auxiliary Building: 810'-6", 790'-8"
Elec./Control Building: 873'-4", 854'-4" 3.04

4. Safeguard Building: 896'-6", 873'-6"
Auxiliary Building: 899'-6",886'-6",873'-6",852"'-6"
831'-6" 3.22
Internal Structures: 905'-9", 885'~-6".
Fuel Building: 918'-0", 899'-§"

)
“
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4) A factor of safety of 3 shall be used for Hilti bolts.

5) The allowable stress for conduit shall not exceed the yield
stress Fy. (Reference 1)

be limited to the yield stress Fy. (Reference 1),

7) The conduit tributary weights on conduit restraints shall be
calculated as follows:

® For conduit support adjacent to an overhang, the conduit
tributary weight shall be computed by static equilibrium
method.

® For conduit support in all other cases, the conduit
tributary weight on support may be computed based on sum of
one half span length on each side of the support, if there
is not electrical fittings. Should there be an electrical
fitting on a span, the additional electrical fitting weight
shall be added to the coenduit tributary weight on supports

on each end of the span.

8) Stainless steel type 304 aircraft cable shall be as
manufactured by Indusco Inc. "Power-Strand” wire rope or
equal. The breaking strength in nound shall be as shown and a
factor of safety of 2,5 has been applied to obtain the

allowable design tensile load.
Allowable Design

6) The allowable stress for miscellaneous structural steels shall

Cable Size Breaking Strength Tensile Load (1b)
1/8 1700 . 680
3/16 3700 1480
1/4 6100 2440
5/186 8000 3600
3/8 12000 4800
7/16 16300 6520
1/2 21000 8400
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9) Eye nuts shall be galvanized carbon steel and manufactured by
Billings and Spencer Compar® -r equal (Chicago Hardware and
Fixture Co. is an equal).

Allowable Design

Size Tensile Load ( 3)
3/8 1150
1/2 2250
5/8 3675
3/4 6625
7/8 8000
11775

In order to account for the possible shear load due to
inclination of aircraft cable, these allowable design loads
were obtained by dividing the manufacturer’s recommendation
safe load by a factor 2.

10) The conduit clamp types C-725 and C-725-H shall manufactured
by Superstrut Company and the allowable load shall be
obtained by multiplying the manufacturer'’s recommended loads
by 1.8,

11) Unistrut members shall be manufactured by Unistrut Company
and the allowable loads shall be obtained by multiplying the
manufacturer's recommended load by 1.6.

12) Since the CSR restraints can not resist compresgion, the
conduit system stability shall be reviewed and if required,

additional restraints shall be provided.

13) Any seismic supports which are in "C" Train conduits with CSR
restraints shall be treated as NONIS (dead load hangers).
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14)

15)

17)

18).

For all junction box supports which are identified as NONIS
with CSR restrained conduit runs attached, CSR restraints
shall be added.

In evaluating the conduit isometrics attached to junction
box. the conduit may be considered as free end. However, in
evaluating the juncticn box restraint adequecy, the conduit
tributary weight on the Junction box shall be considered.

aj If junction box is seismic supported and conduit runs are
seismically retrainted, CSR restraint shall be added to
the junction box. Otherwise, locknuts between conduit
and junction box may be removed to release the restraint
from the junction box or flexible conduit may be
installed with the Electrical Department's approval.

b) If junction box is seismically restrained and conduit
runs are seismically supported, locknuts between Junction
box and the conduit runs may be removed or flexible
conduit may be installed with Electrical Department’s
approval. Otherwise, seismic restraints shall be added
to the conduit runs and seismic supports shall be treated

as NONIS.

Pendulum effects (horizontal motion) of CSR restraints shall
be considered. Maximum horizontal motion of the conduit and
restraint is considered as "Commodity Clearance" and they
will be input to the PCHVP. 1In calculating the pendulum
effects, the restraint shall be assumed as a simple pendulum.
Based on the pendulum frequency, the horizontal motion can be
obtained from the floor response spectra of various buildings
for pendulum frequency equal to or greater than 0.9 Hz. or
based on the ground motion displacement (Figure 3.7B-4, CPSES
FSAR) multiplied by an amplification factor which is the
response spectra acceleration value divided by the ground
motion acceleration values at 0.9 Hz. for pendulum frequency
less than 0.9 Hz,

Conduit run with NONIS or CSR restraint shall not be attached
to the seismic category I (Train A and Train B) support.
5
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y APPENDIX II
TABLE |
MAXIMUM ALLOWABLE RESTRAINT TRIBUTARY SPAN
LERGTH WITH ONE CONDUIT ON THE SUPPOR]

¢
! value, ISO 1is adequate, nothing else need
I to be checked. - ;

f o If IS0 tributary span is less than table
i
¥ -

|
‘TRIBUTARY ' CSR rat ,
L supr O For determining tributary span for cantilever

SPAN
!‘"3‘——‘—"J(YYP) bends etc. SEE NOTE 2 on next sheet,

e |
-ézs | ZONE 1 20NE 2 Z0NE 3 Z0NE 4 ‘;
g ’ 13'-0 11'-3 10'-5 9'-9
4 : 15'-9 13'-8 12'-8 11'-9
3 15'-9 ’ 13'-8 12'8 11'-9
2% 15'-9 l 13'-8 12'8 11'-9

NOTES:

1. In case there is a B.C. or UNION on adjacent span, minus 6" from table
value for 5"@ and 4“9 conduits. No deduction for 3"9 and 2%"@ conduits.

2. In case there is a LBD on one adjacent span, minus 3'-0 for 5"9 and
2'-0 for 3"9 and 2%"@ conduits.

3. Conduit tributary span length:

(a) Continuous conduit span interior support

N Y T

Tributary Span = a + b
2

Q
Tributary Span = a + b
b 2

B L& L
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TABLE II

ALLOWABLE DEAD LOAD ON CSR COMNCRET

COnMECTIONS (LBS)

- Llevarion
OETRIL AACE DE

A a SRR Con o N
O Wr. G4t
g Are 2)

BRINR (L JuTE D)

ELEVRTION
DETAI. 7AW X ¥

ALLOWAB LE DEAD LOAD ON CSR (18%)
BoLT ZONE |/ ZONE 2 Z0NE 3 | ZONE 4
DETAIL no | S'2E [ 12492240 |1092281 [1¢8:23.64 |1+1823.22
A,l ‘z"uzsxs'z 310 271 | 751 f’ 237
8, T LPrskeraly| 354 30 2860 | 271
C, &"kabtbk 354 310 286 f 21
D. ¥ MHsk8eel, | 1318 1y 106 4 1005
_E_ v (Puscsaioy | 1547 1254 125 11& |
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PROJECT IDENTIFICATION

NO. SAG.CP25

REV. 1 ADDENDUM KO, S1
TABLE II
D LOAD ON CSR CONCRETE

ECTIONS (LBS)

."‘-\

e

—
f v3ra —
.

(it

4
f/{t 2@@
DETAIL FCHJ

F] ot Ldad
()t L3xg
R MR KIXA
» LN

aj-

SECT. A-A

ALLOWABLE DEAD LOAD SN C5R (Les)

BoLT ZONE / ZONE 2 ZONE 3 | ZONE 4
DETAIL NO SIZE +92 246 |173228| |113:23.04 ‘Tlfj 23.22
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TABLE 11
ALLOWABLE DEAD LOAD ON CSR CONCRETE
CONNECTIONS (LBS)

syl emesere

et 0 g
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Y (STFTE ] N :}
i i
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-'v - s:cu{ue :uw
7R ¥, R L
"'\r /(.aa n:l—@ SECT A-A
\ i (ROTATE Q0” To view )
ALLOWABLE DEAD LOAD ON (SR
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TABLE II
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EBASCO Interoffice Correspondence

OATE November 10, 1987 FriLe rer SAG.TUG? .9811

T0 Distribution OFFICE LOCATION Various
Oéﬁ/ H éﬂ;}a
FROM C ¥ Chiou / H S Yu /0 Kuo OFFICE LOCATION 81/2WIC

SUBJECT TU ELECTRIC
COMANCHE PEAK SES UNIT #1
ADDENDUM #2 TO SAG.CP25, REVISION 1
FORMULA FOR CALCULATING SUPPORT REAL STIFFNESS

REF: (1) SPEED LET "R # SAG.TUGL.9623, DATED 11/23/87
(2) MO # SAC.TUGL.9696, DATED 11/23/87
(3) MEMO # SAG.TUGL.9746, DATED 11/25/87

The referenced speed letter specified the proposed resolutions to the potential
problems identified by NYO during ISO design validation process. References 2

and 3 provided our camments to all items except No. 17. This memo contains our
resolution to problem No. 17.

Following material are attached for your use to calculate the support real
stiffness.

a) Added Attachment X tctal 9 Shts. (Formula for calculating support real
stiffness plus taples for clamp stiffness in conduit run direction).

E) Revised sheets IV, V & 21 (To provide reference to Attachment X).

c) Revised Attachment D total 19 sheets (Added tension spr’ .g constant for
base plate).

This addendum is to be used immediately in design verification and will be incor-
porated into Revision 2 of SAG.CP25 at a later date.

Please acknowledge receipt of subject ducument by signing below and retwrning this
memo to C.Y. Chiou at 81/2WIC no later than Dec. 17, 1987.

CYC/HSY/JK:mw

Receipt Acknowledge:

PRINT NAME SIGWATURE DATE
(Last Name First)
Distripution:
KT Wu ¢cc: R C Iotti
I Wolff (CPSES Site) E Odar
H Patel (Dallas) J Padalino
R Shetty
M McGrath
F Hettinger

NYQ Conduit Personnel (K T Wu)
CPSES Site Conduit Personnel (I Wolff)
Dallas Conduit Personnel (H Patel)
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TECHNICAL GUIDELINZS PROJECT IDENTIFICATION

FOR SEISMIC CATEGORY I NO. SAG.CP25

ELECTRICAL CONDUIT ISOMETRIC VALIDATION REV. 1 ADDENDUM NO. 2
ATTACHMENT X Sii, 1 OF 9

FORMULA FOR CALCULATING SUPPORT REAL STIFFNESS

NOMENCLATURE
Ks is the shear spring of each bolt, see Attachment P of SAG.CP29.
Ky, is stiffness of support at center of conduit in the direction of
conduit run (kip/in.).
K is stiffness of conduit clamp in the direction of conduit run

(kip/in.) (See Table X1 through X4).

Kapt s KMY' KMZ are rotational spring of base plate about X, Y, 2 axis
respectively ("k/Rad).

For Kyy, Kyz value see Attachment D of SAG.CP25
transformation of axis may be required.

Kyy = 2C2K3 for 4 bolt base plate, where C is distance
between the bolts. (See Sh. 4 of 9)

Ky is the tension spring of base plate (kip/in.) (for Ky value
see Attachment D of SAG.CP25, Y is the axis perpendicular to
base plate).

Ky K is the shear spring of base plate (kip/in.).
Ky = Kz = nKg 'n' is no. of bolts in base plate
I is moment of inertia of tubular section (in.%),
e is eccentricity from center of conduit to ceanter of TS (in.).
A is cross-sectional area of member (in.?2).
E 1s modulus of elasticity of steel (29,000 k/in.2),
Ey is modulus of elasticity of steel in shear (11,200 k/in.2),
CL is form factor (see Design of Welded Structure by Blodgett

Section 2.6-2),

L is distance from center of conduit to face of base plate (in.).

0782s
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TECHNICAL GUIDELINES
FOR SEISMIC CATEGORY I

ELECTRICAL CONDUIT ISOMETRIC VALIDATION

PROJECT IDENTIFICATION
NO. SAG.CP25
REV. 1 ADDENDUM NO. 2

ATTACHMENT X SH, 2 CF 9

CASE A For single cantilevel tubular section with end base plate

Al. VWhen conduit run is perpendicular to Tg section

3
.2, L~ . 1.
KL={[1+5.18 <L)]3EI+Kc

2 -1
Yol
K
KMX 2z
Kz term can be neglected for tubular size
and length as shown below:
Tg¢ 2 x2 &3 x 3 L = 1'-6 and longer
Ts 4 x 4 3 L = 2'-0 and longer

Tg 5Sx5 &6 x6 L = 3'-0 and longer

A2. VWhen conduit run is parallel to Tg section

0782s

KLn{i‘x[l+6 (3)2]+é:
B

+s__+l_ -1
= B

d 1is depth of square tubular section



ATBAT TRDNTTETAATTON
ROJECT IDENTIFICALLCN

I

T

et

——

| ¥

—

| \

— e O O e D b .- 5 J/:
L S A0 ™ | e — S S
™ -
o T T

IS

A

IT

Mt —
N

ARTTNT Y
JINUU




TECHNICAL GUIDELINES PROJECT IDENTIFICATION

FOR SEISMIC CATEGORY I NO. SAG.CP25
ELECTRICAL CONDUIT ISOMETRIC'VALIDATION REV. 1 ADDENDUM NO. 2

'

- « ATTACHMENT X SH. 4 OF 9

!

E3. When conduit run is parallel to Z axis

C L) L' L.L.S

e 1
-X E.J i

b |

When 2 tube size are same, above equation can
be rewritten as

3
Ts 3
L ' L e
KL={4—3£I [1 + (—Z) +513( )+
: L,’
ﬁéCMJD 2

' L.’ 2 1) 12 -
2 5.18 (—2—) :’+ 2 1 + 1 S
| "HNOER L Y R T Ko
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TECHNICAL GUIDELINES PROJECT IDENTIFICATION

FOR SEISMIC CATEGORY I NO. SAG.CP25
ELECTRICAL CONDUIT ISOMETRIC VALIDATION REV. 1 ADDENDUM NO. 2
ATTACHMENT X SH. 5 OF 9

CASE C  For CA Type Support (CA-5a, CA-5a-A, CA-11b, CA-11b-A)

Y
C3 x 6 (for CA-11b only)
(MC3 x 7.1 (for CA-11b~A only)
-4 L
) o g oy e
4 + \ X
[ 7 ]
/N /// /\
///// A
4 .
X = K¢ For Genmeric Supt CA-5a
* i -]
K = (%_.+ S - % ] For Generic Supt CA-5a-A
C KHX Z
By -1
K = [ + ;}—-+ - 51B] For Generic Supt CA-11b
C MX Z
1 e2 1 -1
KL = [E_ + — 5 + 40.6B) Fur Generic Supt CA-11b-A
¢ Nx %z

0782s .
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TECHNICAL GUIDELINES
FOR SEISMIC CATEGORY I
ELECTRICAL CONDUIT ISOMETRIC VALIDATION

ATTACIMENT X

PROJECT IDENTIFICATION
NO. SAG.CP25
REV., 1 ADDENDUM NO. 2

SH. 8 OF 9

Table x.3 Axial Allowable Clamp Loads and Stiffnesses (K) Using HILTI]

Clamp Type
_ P2558 P2558A
tamp (Oversized (Oversized Rolt)
size P2558 or Bolt) & C70RN-U P2558 $ 2085
tin.) cro3u C708N-U (Oversized Bolt) Abrasive (Std. Bolt)
“Lead K ; Load k Load K Load K Load 1
(1ts) | (bs/zin) | (1bs) | (1bszin) | (ibs) | (1bs/in) | (Obs) | (bszin) | (bs) | (1bs/in)
vt 70 3,084 360 | 7.004 650 1.0€8 X X X X
B 125 | *3,0€4 230 7.084 800 1.085 X X X X
; . N "
" lian 125° | 3.0f4 175 7.084 . | %0 1.0E5 X X X X
12 || 30 | 3.0£8 120 | 7.084 780 | 1.0€5 Y Y Y .
2 250 7.0€4 525 1.085 X X 3 | 7.0t 200 | 1.n8%
if ez 265 7.084 650 1.0£5 X X 240 7.08 660 1.0€5
1 | 280 | 7.0€4 goo | 1.065 X x a0 | 7.0t 65 | 1.n6s
‘ 230 7.0C4 £00 1.0€5 X 1 2ns 7.004 875 1.008
5 180 7.0£4 200 1.0€5 X X 230 7.084 1150 1.005

L aai e S e e B e S e A




TECHNICAL GUIDELINES

FOR SEISMIC CATEGORY I
ELECTRICAL CONDUIT ISOMETRIC VALIDATION

ATTACHMENT X

PROJECT IDENTIFICATION
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Table X.4 Axial Allowable C]a&p Load and Stiffness (K)
* 7 Using Nelson Studs and a Filler Plate 1"-2" Thick

Clamp Type

950
800
680

1.0E4
1.0E4
1.0E4

1150
1000

840 .

2.0E4
2.0E4
2.0E4

1200

1075

950

P2558
Clamp . (Oversized
Size P2558 or Bolt) & C708N-U -
(in.) c7o8u C708K-U (Oversized Bolt)
Load K Load K Load K
(1bs) | (1bs/in) | (1bs) (1bs/in) | (1bs) (1bs/in)
2 1150 1.0E4 1200 2.0E4 1200 ° 4.0E4
2-1/2 1050 1.0¢4 1175 2.0E4 1200 - 4,0E4

4,04

4.0E4

4,0E4
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9

.0

VERIFICATION OF LONGITUDINAL LOAD DISTRIBUTION (Continued)

= conduit support stiffness at support i, {(See Attachment
X for formula) ) L

= total conduit load (lbs), including electrical
fittings for conduit run in the tributary length,

\/Zix 386.4

= maximum floor response spectra acceleratxon at
frequency f between N-S and E-W respoises.

g7 minimum design "g" values.

b. V\Vertical or Skewed Conduit Run on Vertical Plane

L'L « K x W x §1+9R2
ﬁj— (1 + 93F)

gr = floor response spectra acceleration at frequency
f in vertical direction.

For definition of other symbols, see paragraph (a) above.

if L'y is less than the support capacity, the isometric is
adequate,

EVALUATION OF JUNCTION BOX CAPACITY AND JUNCTION BOX SUPPORTS

a. All r:cline drawings ~hall be reviewed for deviations from
generic drawings. Ju.:tion Box shall be considered adeguate
if the conduit load on the Junction Box does not exceed
capacity as shown in JA-14 and JA-15 Series drawings.
Junction Box support shall be considered adequate if the
total load on the support (conduit load, and Junctiun Bow
weight including contents) does not exceed support capacity
>f JA and JS Series drawings. 1In other situations conduit
capacity for smaller Junction Box for support validation may
be obtained as per 10.0b. Further analysis shall be
performed vhen load capacities are exceeded or the redline
drawings do not meet the generic drawing requxrﬂmeh(s.

2]
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Tensile and Rotational Spring Constants for Generic Base Plat nerj
e o abary ates of Generic

Sucport |Anchor|Base Plcte Spring Constants
Type gqlt Size & - | Rotation —— Remark
ize Attachment (in-1b/Rad) (1b/in)
" MY = 3
ca-3a |lems | Léx3iry L AN, KFY=50qPx10 .
(oass: D w5} '€m8. CBx 1.5 KMY =21627.89510 =29 s
(ae12") |KkM2 2 491.81010°
" 3
CA-3a o @ HKB Lé,.‘!'/z:% KMX = ’79-57”‘-‘3 3
(a»>6”) KMZ2 = 537.66:10
; L .3 |KMX = 88.27:10
ca-3a  |Woms| LExInr%y LMY =2570 z;:“’J KFY=68%2%10 u
wieh'ems| Céx8.2 ' =o0.1R0
(Case 3) e (a=12") KMZ2 = 312.97-103
cea-3a  |kbms | LEx3prts | KMX = 77'38"05 : .
" E
ishes| cexg2 |KMY 210122740 kEy= L6 \Exi0
(Case 4) /5% ‘aee”) KMZ2 = 380.03110” k
3
. o L6x3lrd KMX = @5,15%10
GA-IR  [REMELE T Luur o 18869808 e )
wsk'eve.|  ce xS KF{=5086 X6
(Case 5) casn?) |KME = 451.23:10
cA-3a |Woms | LEéx3nxFs |KMX = 7. ’°""j .
o 5/ .l"" cB xil.5 KMY = 683.25x10 KFY:M ﬂ
(Case 6) /5% ' fas &2 KM2 = 537.0910° 540
" " 3
CA-3a Yo PH<E L‘,J}Z,J/’ KMX = 76-31;!03 )
w/eh EMB. cer82 KMY = 29€.70x10 IKEY=
(case ) ; (a2¢6"”) KM = 379-46”0’ KY ‘4.10“0
ca-3a [BPHEB| L 633ardp |KMX 2 11+ 71em)
Ve Y Y kMY =2097. 91210 [KEY= 3
(Case ) 60> | amz = 3553000 Fi=[4028x10
cA-30, |lenes | LExSarnte | kMK 132-4’”03
(case 9) :.«/Lé,_'ma. Cé 1725 K.MY=22767.98:10 k‘Fr=/72_,2x\°’
(as6") |kMZ= 296.920
-

T T NS R T N NN INT NSO NG
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nsile and Rotatlonal Spring Constants for Generic Base Plates of Generic
Corg..ut Supports.

“-. *ev)

Surport - |Anchor|Base Plate Spring Constants
Type Bolt Size & Rotation Tension Remark
|Size Attachment (in-1b/Rad) (1b/in)
» 4 - 3 a
ca-3a  |Weuxg|L6 720y (KMX S d62.934 31 ot (T e
0 w/shens| MC3xnt KMY 2 4685 3440 KFr=10294x10 c}-am A
(Case (a=6") KM2Z s 363640 T e
¢ - L ] |yf
" Lex2lasds | KMx= 197.180 o T
w/sh'ens.| MC3x71 KMY » 12644 206 [KEV-90 | o | HIE
(Cd.fe ”) o (a: 12 ") KM2 = 317 .55 ??IX - .VL_&H"
3
,'[. y }0 ’3/3 K:”?X > 89 l‘.lla r:
CA-3a h'ema | (€x32 ;
. : FY=292.17x10
: /53 €r8. g x5 |KMY s 783.56 0. [K
(Case 13) w57 €18 c I Rt
w'ws |B l'x2'x3" [KMX = 92.80u0°
CA-Sa p . ik u
/2 emMB | arracsmens: N.A KMY = 5, KF{=745x10
ol T &R ‘ = |
CA-5a |Jems|{RAxzx3" | KMX = 2Z.200 £ N
Coer 1) |W2'em |aracmenr: nal KFY 2 NA. - g KFY =611 X0
! (a 45" kM2 = 47,0050
" . ” ’ o = - i "
td-Fa Wones|# 1'v2 :'3f KMz -39‘3 571107 ;
,_,/2'5,.,5' ATTRCAMENT! .8 KMY = N A, 1 KFY=\’“4.3$X\O
(Der. 1) (asfe.08”) | kM2 o 250:61210
CA-5a Wens R l's2xip? |KMX = 91770 3
w2 emB |arracnmevr i va | KMY = NLA. KFY=7.i9|x10
(ALT. DET. 1) / Nt 45.47-103 Fr=7
cA-sa - Pa'pms]t 4 "s2%17% |KMX = 5978.48:10° ,
ouir oer. 1) 2 €% M2 = 2132500
cA-sa  |o® wB|R 17g'x 2 x17* | #MX = 7427.53 510 :
/54 EMB [ RTTACKHENT | MA| KMY = KA 3 [WFJ=2282%16
(ALl. DET. 1) KM32 = 760.64x%10
T T W e T e e = S Ty R B 4 ™ 8 e R I AR & LT T T L N S T T TS R R
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Tensile and Rotational Spring Constants for Generic Base Plates of Generic

Conduit Supports.

\o/

Spring Constants

Support Anchor| Base Plate - .
Type Bolt Size & Rotation Tension Remar
Size Attachment (in-1b/Rad) (1b/in)
ca-ga |lpmen|l Hra's" (KX 1864624 5100 3
9/5&"5,,& ATACKMENT: NALKMY = 7. A. 3 |HFY=4aL 56X10
(ALT. DEr. 1) KMZ s £27.13x10
" uo ", |KMX 28192 05 x 107
[/ L ,e J/ x/4 =20 -] ~
CA-5b 298 | 7% L = )
(sec. A A) U/fjéﬁfh", AT/RCHMEST ' N. A KMY 3 MA. 3 Kﬁ"lgi';aXlO ra -':;'_'\ .
ek kM3 = 475813210 /‘7&(
1
Cca-tion |13 g |R H'x754e" KX s 234 03007 3
* CEx8. 2 KMY »95791.25 %10, KF?’:;;’.:Z)(IO
(r0DEL 1) w/7 EM8., kM2 s 1398.03 =1
\ [k
3, 23, o7 4a* |KMX= 734,84 x103 ¥ 2 s
i e e kg KMY Hf"Z;‘Ome kFr X 3 'r 4 & ]e'tea
W .l". cé xé.2 = - ‘ :2 o ‘0; ‘{o.«‘ﬁ
(MoDEL *2) |5 €8 KHMP » 138889 5 10° J_; | st LIV
e —
4 ™ " J
1"d k8 | B 1"x7"x48" |KMX= [771.76 » 10
e g ae < 10528.44 x 107 . 3
w/7 ENB. Cé x8.2 KMY = 110528, EY=4314 Y5
(mooEL *3) | KM 1438.16 10° KFY: 4252‘4’X
o . N (S g' . M 0§ » 03 ‘b< S e o
ca-11b /z,;,/,gg/z.?/gw-l.lz_ kMX s 721, f ; (e £
(moveL #y) |e/EREE)  C3x6 KMY = 714379 2 0y | (EY=DIE TAXID| 2, TTtemameang 543
f KMZ = 402.55x 10 2 L ow T
ca-11b |WIHE |# Ysx4"x 65" lkmxs 487.22;1033 '}\; e e .
,Q ; . | | ' -
.y w/5n EM8 Clxé KMY = 1268.47 %10 KF e % i T
{repcit L) KME = 547.98 x10° I=18358K10 2 XE:::\]\ :
cA =12 Yu'pukg| 2L 6x4x3% |xMxa 1715.01 s 103 i P )
- . .77"0 < . f +1
crL 1) [/8°8) Megniey XY= TIX i 2820 s
(oot *1) | 283 s afs.0fsw’ [X EIBAN T*—“—‘“ o
' ‘/
L o s v g
“f'!__r____—aL
|
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CT IDENTIFICATION
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nstants for Generic Pase Plates of Ceneric
4+ g '

S B il et e st Sed P B

Spring Constants

Support Anchor| Base Plate
Type Bolt Size & Rotation Tension Remark
Size |Attuchment | (in-1b/Rad) (1b/in)
Y'bug) 2L 6x4s%4 | KMxX « 1252030107 Note 0
CA- 12 w/6"ems.| MC6x16.3 KMY 22273).69410 Fi—tt]
(Mo0eL *2) KM2 = 767.51«0? + bt ot g
2 i
CA-13 %'oukg| @ Yp'x14'34}| KMX 2 3260048
) " KMY = 32475794
W5 EM 0.5 0
(CGSC - 9 / 5 (4‘226’; b:;'GZS) KMZ & 402.:’[.0 (]
ok
Ca-13 |36 (R 3'kis'xaly | kMx = 8683700 N5
: WEEMS| c6x10.5 | KMY = 3100038 ‘+~L 3¢
(Ca‘e.z) (0‘3.7;:b‘3-’25.) KMZ = 36'-'2‘“ ' :
| S
cA-13  |%'oms|R %« 18x34%" | KMx = 35&82-:0} gL. o
UISNEM C10x15.3 kMY » 44452930 !' \
(Case-3) |7 taz6.25] beisis) KME » 2057l ABBES
CA=13 3 ;‘HKB R 3% 14x347" | krx = 923,43,;g ‘:‘f
(./;45"5»13 b I s Ak et i
(Case-4) [/SE8) 425! kv ) e « 389.2001 &
2
ca-13  |Hema | %145 38| kmx e 1167.04m0] * o
ws'ems] M6 X183 | kmy = 3083185110
(case =5) (s 425 be36i5)| kM2 «  511.87x10
ra-13 | Wpaa|R Bwesas [ kmx s 32328n07
/ sems| €8+ ms | KMY =37732.61x10
(cwie-§) (@e5.25] be36U5 ) KMZ = 15513%+10
A-13  |PHEB|R 1'ait's 347" | kMX = 380.60s1e]
. W/sEMB.| 210153 | KMY 24672325410,
( Case -7) (@z6.25) ba 825 ] KM2 = 206.35x10
CA-f4a |I'PNKEl L BxEx] KMX = §772.20%10
w/sh ems! VMY = NA.
Cr 140 |1pwsta| L& xEx4 | KMX = 338.%10°
- y KMY & M.A
(case 1) e ce xi3 KMZ »  552.80016
ch 146 |%Puks| LEXE Y |KMY. & 30150410
’ o KMY = WA,
(Case 1T ) SR co KMZ »  362.84x10
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. A L INUUG .

, ‘ ATTACRMENT D SH. & OF 19
Tensile and Rotational Spring Constan . is Ba 4 :
Conduit Supports. - ® Pring Cor ts for Cenenc; Base Plates of C‘r""‘l‘ic

Support , |Anchor|Base Plate |SPring Constants ——

R 1"'x6"x15" | KMXw 1268.83x10° =
w/L8xgx1 KMY = N.A.

Céx13 KMZ s 1185 29510 .

CA-l4c |1'pMsus
(Case]) |«/saevs

ch-1dc |1"fuks|R 1" 6% 15" |KMX s 63332100 T
¥,
PN

(case [) |8 “Lgx8rH kMY« wA.
) Céx13 KMZ v (010.69%10

CA-14¢c  |3'Pues| B 17x 6 x 15" [KMX = 849.33x0°

(Case T ) ‘-/‘/"Z.ENI« WLExX6xM |KMY s N.A.
Cé x13 KMZ = €10.23110

CA-14¢  |Upues| @ 156" x15" [kMx= 60960 :10°|
(Case @) |o/eliens| &/ Lossrie |kmy s WA g ('L
Céx13 KMZ w 548.04:007]

CA-14c |r'pRr | 1"x6'x15% |KMx s 4673307

(Case § ) WLPxEx% |gmys WA 3
: c¢ 13 KM2 = 1461.89x10

Gpasea| L5 x5 Yy |KMX 24252039 xie]

CHM - 1w

- 713.06 =10
(Case 2) ylutiers g‘ Lo ¢ KMY 29165.47 a 10°
(:urj') KMZ =16939.55 « 10
R R
(Case- 4) WGeM8) cexr0.5 ¢ |KMY = 93%.95 w}s
cg; ",‘ 55-) KM2 » 16182.01 2 10

cuM-2a [1ledme| 2LExsxYy |KMX = $02385800)

(Cors2-2 ) “/‘ﬁ)'f"’ﬁ. 2 Wr0x25 KMY s 32194.92%%
KMZ = (63131.09 x4

Type Bolt' [s.ize & Rotation Tension Remark
: Size Attachment | (in-1b/Rad) . (b/in) .

(@2 517 bs b8, Co36")

CHM-2a Mol 2L6x5x% |KMX 2 51784.03 s 05
(Cd!t-d») w/ﬂ’z'lﬁ‘ 21025 KMY & 25933 .65:13’

. . . é 68 x 10
(a5 bota a5 coms)| KME = 110547 U
CHM=2a lili¢mrs| 2 L5<5*34 |kMX a 4440254207 ‘L
(Case-¢) ‘7/‘;;5,”‘ Inmeds KMY = 3073957417, \’/,

(asgy, b1} oz’ )| KM 01333028541
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Tensile and Rotational Spring Constants for Generic Base Plates of Gereiic
Conduit Supports.

Spring Constants

Supportf Anchor| Base Plate

Type - [Bolt Size & Rotation Tension - Remark
Size Attachment | (in-1lb/Rad) . (1b/in) }
CHM-2a ¢ 4 1.’3:?&!5(3 R 'SL’ 5';3;’1‘) KMX = 1383.70 x 103 :v; P-LJ.—b-‘T
Aal® ( s L85 L
GIGEME! Lo s 15.9 KMY 2 10318.17 = :o’J AR \' LY 5 .
(as3; , ba875 | kM2 = 2826678 x 10 =
CHM-3u €4 |1k drsk8| LS x5x %% KMX = 1439.88x10° / I, ‘j'v_s.s
w135 8. (‘-”7'5')3 KMY = 10383,52-10‘; w,“z]"
clonifd | . : 5, |
(as6.25", b:615) KHEs 22677 48 8 IJ |
| ' Lsx5x 3 KMXz 2350.69x10° 't co
cirzaga|rper |G (K | * é’." y ¢
c10x 15.3 = 13636

(a ’J” b'?ll) KMZ:M72508}ID
2

CHM = 3v I/'""fng L &x 54‘.3/4. KMxz 1716.16 5’
laly e, (L= 2’,573 KMYs 15916 41510
(ac-’li'; b'fn') KM2: 6756251 %10
de'gussl L5953 [KMXs 1662.28x0

n L=28"
w/'3ly €M8 (cm-ﬁ/s% KMYz (§417.72%10

(=72, ba1e.8") KML = 65143 .61 %10

CHM-2a €4 |1'¢RI LExs» ‘,’4 KMxz 2643 33x10°
- (L2175 ) .
KMY= 17367 39 %10
C1ox /5.3 = 0}
(@an6.35% beb.15) KH2=54348 G8x1
I"ne8 | L5 ‘5"3@; KMXz 135676 x10”
/7 "€MB, (L=125")  lmys 794570 %10

crox153
(a:6.25) b5 KM2 227253.94 x!

CHM = 3&v

CHM-Ja ¢4
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A A St Bl T s e AT IR BTGl OB P AR i

Support |Anchor|Base Plate Spring Constants
Type Bolt Size & Rotation Tension Remark
Size |Attachment | (in-1lb/Rad) (1b/in)
174 T4 212 '4’I L &
CoM-18L 354 Kb (4 75 «5"«Bh |Kmr: ,T_iqé ,‘,‘gz KFx-:\.z\éx\o S
“/5'2"H~"* . KNZ= L. < x/r %
-1 [715424+/4" o
Com- (B0 ' . alnoo 9 ~ I3 ram
com-18C-T |1, g ks | 4 <11y wiify (Y = L KFX=g123xiof , _I']
com-16C-1I0 o 5y KMZ = 1 ‘ s
7d-2 w41
con-pe [00E | T e . |KFx=Edaixe
CoM-1BC-Y  [L'gpne |g ' xli'pvil e (kMY =1.5%7x 10 ' tt
csu“SC' w N/s’l"n'.'\ KHZ :l.e%’)‘ p7
17€-1 | TH 32324 ;
-\QC ' " » ' X 7 .
Ccss:\—tBC-;x lg'd HKE 2 £9 14/2 |xmy = 1.1t x10 KFx=639x\0 .
CSM-1BC- x [/ 8oy KMz = L\ 10
17€-C | T534%x/y
M - 18C ' " " " v 4 S
giw\d%c.xlu 'L @ HA g's x4’y quz KMy = \.089 « '0_7 KFx=6.02X\0 P
CSAIBC - XV L/ el s KMzZ= 10890
17{ Axd4x! .
CoM=-18d : T"a ‘ 4 .4 . . 7 g
com- 18d-T [ ¢ HEB| R % %2 12" KMY = 1072« 1o, KFx=292x\0 ”
com-1d-T |W./g,] KMz = 1,072+ 10
\7Tm To 2212 'g X i
GRS | g Ik & /s =1,399x 10 & S
CYM- 1B 2 Rl2xs% @'y [KMY =1.399x X=9733X10
J '“7312‘“‘[-“ KMZ = 3.079x 10° KF X X/ X
TR 1622224 e .
csM-18h  [PgémnnlR g s 5" By [KMY= 61371107 o IKEX=|193X10 P
N/z.““ k“z: \',53“0
. . ‘f|'7e> TS 4x4x 38 - 3 Y
- " " LU I
i?:\- b1 (I"6HKE |RI"s1p x1p" |kMY = 2.€89 <10 [KEX=TRIX\O I b
csm-18b.I [W/ 71, KNZ=2.8C% 10 L
itk TA/NTCNTS (abx ‘ '
cCsH- 1B a » s : ]
ceM.ba-1 [Idaske |R/42q¥2q" [KMT =764l tioy IKFY=SIE0 "
CoM-1Ba-T (W] gl win KNE & 7.6 =
. as e A IS
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OFFICE LOCATION  B81S/2WIC

SUBJECT TU ELECTRIC
COMANCHE PEAK SES UNIT #1
ADDENDUM #1 TO SAG.CP25, REVISION 1
DELETION CF SLENDERNESS RATIO REQUIREMENT FOR CONDUTT

Mi.no; correction was made on the memo SAG.TUGL.9688 and its attachment distributed
previ.:el;, rlease discard the memo and its attachment and replace them with the
attachment to this memo.

Distribution:
KTHWu cc: RC Iotti
I wolff (CPSES SITE) E Odar
H Patel (Dallas) J Padalino
R Shetty
M McGrath
F Hettinger
NYO Conduit Personnel (K T Wu) RreoeiveED
CPSES SITE Conduit Personnel (I Wolff) ,
Dallas Conduit Personnel (H Patel) NOV 2 4 1987

K.T. WU

/_ =
D/Sﬁzﬁuﬁ= To A A 9.’0, ConUr] Qa,u/ G SRS
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Interoffice Correspondence

DATE November 18, 1987 FILE REF SAG.TUGL.9688

Distribution OFFICE LOCATION Various

A o A

FROM iou /HS Yu /0S8 Yue OFFICE LOCATION 81/2WrC

SUBJECT TU ELECTRIC
COMANCHE PEAK SES WNIT #1
ADDENDUM #1 TO SAG.CP25, REVISION 1
DELETION OF SLENDEFPNESS RATIO RB;'LJIRE)@T FOR CONDUIT

Since conduit is not considered as a campression member, the slenderncss ratio

(KL/r) requirement as specified in Paragraph 7.3.h of Appendix I of SAG.CP25 is
being deleted. Attached for your use is the marked-up page 19 of Appendix I to
be incorporated into Revision 2 of SAG.CP25 at a later date. This addendum is
to be used immediately in design verification.

Please acknowledge receipt of subject document by signing below and returning
this memo to C.Y. Chiou at 81/2WIC no later than November 24, 1987.

CYC:mw

Receipt” Acknowledged: L\/u X 7. (o "1 o) & ”/2"‘421

PRINT NAME SIQATURE DATE
(Last Name First)

Distribution:

KTwW
I Wolff (CPSES SITE)
H Patel (Dallas)

NYO Conduit Personnel (K T Wu)
CPSES SITE Conduit Personnel ‘I Wolff)
Dallas Conduit Personnel (H Pacel)




g PREPARED BY: __ ¢ ¢ xu&Aﬁﬁpr“zgv’-‘ REVIEWED BY: _H. S. YU :

ﬁ APPROVED BY: C. Y. auow : DATE IO@ZQ/Q]V

3" (75, TECHNICAL GUIDELINES ~ PROJECT IDENTIFICATION
:% T FOR SEISMIC CATEGORY I NO. SAG.CP25

' ELECTRICAL CONDUIT ISOMETRIC VALIDATION REV. 1 ADDENDUM NO. 1

. APPENDIX I

7.3 EVALUATION OF CONDUIT FORCES AND MOMENTS FROM RSM FROM SPANS

(Continued)

h., Effective Length Factor in Slenderness Ratios

For overhang, single and.double bends, the unbraced length
and its respective K value is €iven in Table I.3.

i

e A e i e sl D

The SSE allowable shall be used for SSE loads and OBE
allowables shall be utilized for OBE loads and if necessary
each condyit span shall be evaluated for corresponding member
forces.

g The slenderness ratio of the conduit in the STRUDL printout need not be
£ checked except fgr overhang. For Overhang, maximum slenderness rat.o

g (KL/T) for conduits may be taken as 240 when fa/Fa < 0.15 (not applicable
8 for conduit support members).

i Where fa = <conmputed axial stress

g . Fa. .= =llowable axial stress.._.___ ____ ..

! . When fa/Fa > 0.15, maximum slenderness ratio (KL/r) shall not
i (s exceed 200.

¥

+

2

;

{

7.4  COMMON SUPPORT

a. Conduit Stresses

Each individual conduit has to satisfy the design
requirements stated in the procedure described in Sectiocn
7.3.

I ——

b. Supbort Capacity
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