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1.0

CERTIFICATION

This report was prepared for Bechtel Power Corporation
by International Energy Engineering in accordance with
Specification 9645-M-617.1. The report is part of the
seismic qualification of the Pacific Air Products Com-
pany automatic damper solenoid mounting plates for the
Grand Gulf Nuclear Power Station, Units 1 and 2.
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2.0

INTRODUCTION

This report is in response to NRC inquiries concerning

the solenoid valve mounting plates supplied by Pacific

Air Products Company under Bechtel's Grand Gulf Speci-

fication 9645-M-617.1.

These plates are associated

with the automatic dampers having the following MPL

numbers:

Dﬁrinq its Seismic Qualification Review Team (SQRT) walk-

Q1Z77F001A
Q1277F001B
Ql277F002A
Qlz77F002B
QlZ77F003A
Ql1Z277F003B
Q1Z277F035A
QlZ277F035B

Q22Z77F001A
Q2Z77F001B
Q2Z77F002A
Q2277F002B
Q2Z277F003A
Q2277F003B
Q2Z277F035A
Q2277F0358

down, the NRC indicated that, "An unacceptable mounting

of the solenoid valve was noted during the field in:pec-

tion.

The valve was mounted on a rather flexible mount-

ing plate such that impacting could occur between the

plate and a heavy air cylinder behind it .

Impact

loading could result in seismic loads well in excess of

that for which the equipment is qualified."

Bechtel agreed to eliminate the impacting situation by

modifying the mounting plate.

International Energy Engi-

neering (IEE) was retained to design and analyze the modi-

fications, thereby eliminating the potential impacting.
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3.0

DESCRIPTION

There are sixteen mounting plates, supplied by Pacific
Air Products Company, located at Elevation 111'-0" and
Elevation .33'-0" of the Grand Culf Control Building.

The plates are 15" x 20.5" x 10 gage sheet steel, weighi
approximately 12.0 pounds. Supported on this plate are
a solenoid valve weighing approximately 3.0 pounds, sup-
plied by ASCO; two limit switches weighing approximately
4.5 pounds each, supplied by NAMCO, and a Sun junction
box weighing approximately 9.5 pounds. The valve, limit
switches, and junction box are attached to the mounting
plate through use of metal fasteners.

The mounting plate is bolted directly into the hub of

ng

the heavy air cylinder which is located behind the plate.

Ih addition, restraint has been provided in the vicinity
of the junction box through use of structural members.

Although the mounting and support arrangements vary from
plate to plate, the general confiquration of the units
15 1llustrated by Figure 1.
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Mounting Plate

Limit Switches

Junction Box

Solenoid Valve

Ficure 1 - General Confiquration, Solenoid Valve Mounting Plate
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4.0

DESIGN CRITERIA

4.1

Deflection

For this analysis, deflection was limited to 0.0625
inches (1/16"). Field inspections indicated that
1/16" of clearance would be necessary to ensure
that no impacting could occur between the mounting

plate and the heavy air cylinder behind it.

Stress

Evaluation of structural steel members and plates
was in accordance with the AISC Specification,
Seventh Edition. However, no increase in allowable
stresses was used for earthquake loading. A value
of 36 ksi was used as the yield stress for all
structural steel.

Allowable weld stress for fillet welds was taken as
0.30 times the yield stress of the base metal.

Bolts equal to or greater than 1/2 inch in dia-
meter were evaluated in accordance with the AISC
Specification, Seventh Edition. Smaller bolts
utilize the same procedure except that allowable
stresses were taken from Marks Handbook, Eight
Edition. Bechtel Specification 9645-C-103.1,

Rev. B8 was used for the design of Hilti anchor bolts.

Seismic
Seismic criteria was dictated by Section 6.10.2 of
Bechtel Specification 9645-M-617.1, which notes

that seismic qualification may be in accordance
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with Appendix S (Bechtel Specification 9645-C-196.0) .
Seismic qualification conformed to Sections 4.1.1,2
of Specification 9645-C-196.0.

For rigid equipment (natural frequency » 33 cps),
the equipment was analyzed statically, and the seismic
forces on equipment components were obtained by mul-

tiplying the mass and the appropriate acceleration.

For flexible equipment (natural frequency < 33 cps),
the equipment was analyzed dynamically by using

the response spectra modal analysis technique.
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5.0 LOADING CONDITIONS

For the analysis, the mounting plates were simultaneously

subjected to two types of loads:

1.)

2.)

Deadweight

Maximum seismic loads in three directions
were taken from the Safe Shutdown Earth-
quake (SSE) response spectra curves for
the Control Building at Elevation 133'-0".

For rigid plates, the loads were based upcn
acceleration values corresponding to Zero
Period Acceleration. For flexible plates,
the loads were based upon acceleration
values determined in accordance with the
response spectra modal analysis tehcnique.

Maximum stresses and deflections for the worst loading
cases were determined by combining deadweight and seismic

loads.

Revision 0
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6.0

MATHEMATICAL MODEL

The typical actuator damper solenoid configuration con-
sists of a 15" x 20.5" x 10 gage sheet steel plate upon
which is mounted a solenoid valve, two limit switches,
and a junction box. The mounting plate is attached to a
support structure which generally is located at the
Junction box end of the plate, and then extends to an
existing HVAC duct support or to the floor. Since the
support structures must be removable, a two-bolt (1/2"
diameter A307 bolts) connection is provided at adjoining
plate sections and/or angle sections for each structure.
In addition, the solenoid plate is bolted to a heavy air
cylinder with (3) 1/2" diameter bolts.

The solenoid plate is represented by quadrilateral plate
finite elements. The node and element numbers are con-
sistent for all (16) problems. The node points corre-
sponding to the locations of the three anchor bolts zon-
necting the solenoid plate to the heavy air cylinder are
considered fixed restraints (three translations and three
rotations are fixed); this reflects the clamping action
of the bolts.

The internal components of the solenoid valve, limit
switches, and junction box are not included in this analy-
s1s. The mass and mass moments of inertia for each of
these items are lumped at their centers of gravity and are
connected to the solenoid plate by rigid elements at their

bolted locations.

In general, the bracing supports for the solenoid plates
are characterized by a structural element which is 1)
welded to the junction box edge of the plates, and 2)
bolted to adjoining plate sections. The structural ele-
ment 1s either a plate or an angle section. The bolted
Revision 0
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connection is through the outstanding legs of back to back
angles or through a plate section and the outstanding leg
of an angle section. Since the typical bolted connection
consists of (2) bolts, the moment about the axis described
by the line of bolts was considered free between the inter-
connecting elements. Therefore, three forces and two mo -~
ments were transferred between interconnecting elements at
the bolted locations.

The point of connection of the bracing support structure
to the HVAC duct support member or to the floor was con-
sidered a fixed anchor point for analysis purposes. How-
ever, stiffener bars have been inserted on the HVAC duct
support members at the point of connection with the sole-

noid plate support.

Three methods were used to model the stiffening effects of
the structural eiements welded to the solenoid plate.
These methods are shown in Figure 2 as Case A, Case B, and
Case C. The elements are schematically shown as plate
sections but are meant to encompass both plate sections
and/or legs of angles.

Most of the analyses employed the structural model shown
in Case A of Figure 2. For this method, the stiffness
properties of the structural element are transferred to
one location on the solenocid plate (Point 1) through an
offset member at the edge of the plate. The effects of
the structural element overlapping the solenoid plate

are accounted for by increasing the thickness of the
existing quadrilateral plate elements located at the over-
lapped area.

Cases B and C of Figure 2 are progressively more refined
modeling techniques that would produce a more accurate
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Structural
Element

(Typical)

Case A - Computer Generated

Rigid Element Offset

Solenoid Plate
(Typical)

Case B - TS 4 x 4 x % Offset

Case C - TS 4 x 4 x % Offset

Figure 2 - Structural Element To Solenoid Plate Connections
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representation of the structural element connected to
the plate. Case B was used for the analysis of FCN-1137.
Case C was used for the analyses of "CN-1143 and FCN-1148.

For Case B, the stiffness properties of the structural
element are transferred to two points on the solenoid
plates by means of offset members. These offset members
extend from the centerline of the structural plate to

the top and bottom node points on the solenoid plate.
Again, the effects of the overlapping portion of the
structural plate on the solenoid plate are accounted for
by increasing the thickness of the existing quadrilateral
plate elements.

For Case C, the entire structural plate is modeled onto
the solenoid plate. Two sets of offset members are used,
at the connection between the structural plate and the
solenoid plate. Multiple offset members from the center-
line of the structural plate to the node points on the
solenoid plate are used to represent a full line of weld.
In this case, the thickness of guadrilateral plate ele-
ments is not increased.

The offset member shown in Case A is generated by the
computer as a rigid element. The offset members shown in
Cases B and C are modeled as TS 4 x 4 x 1/4 members.

This causes the offset to be semi-rigid such that increased
bending effects become negligible.

The remaining structural members of the support structure
are modeled as beam elements.
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COMPUTER PROGRAMS

The STARDYNE computer program (1977 update of Version 3)
was used for natural frequency determination, static
analysis, and response spectra modal analysis. STARDYNE
is a public domain program which is readily available
through Control Data Corporation (CDC).

STARDYNE was the only computer program used in this anal-

ysis.

Computer output for the analysis is enclosed as Appendix

Revision 0
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8.0

ANALYSIS TECHNIQUES/RESULTS

This section describes the procedures used to analyze

the mathematical models of the solencid plate structures.

Critical assumptions for this analysis have also been

provided.

with the report as Appendix A.

8.1

Procedure

The intent of this analysis was to demonstrate
that during a seismic event, the solenoid
mounting plates would not impact against the
nearby air actuators and be subjected to un-
anticipated dynamic loads. To accomplish this,
it was necessary to show that the maximum seismic
deflection of the solenoid plate would be less
than 1/16".

Before beginning the analysis, four sets of Con-
trol Building response spectra were reviewed:
SSE at Elevation 133'-0" with 3% damping, SSE

at Elevation 111'-0" with 3% damping, 1/2 SSE

at Elevation 133'-0" with 2% damping, and 1/2
SSE at Elevation 111'-0" with 2% damping. The
curves for Elevation 133'-0" with 3% damping
conservatively were used because these curves
provide the largest accelerations. Seismic loads
were applied to the solenoid plate structures
by imparting appropriate acceleration values in

three directions.

Revision 0
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The Zero Period Acceleration (2ZPA) for all curves
is assumed as 33 cps. By ensuring that the low-
est system natural frequency is above the ZPA of
the SSE response spectra, a static analysis is
justified for structural evaluation. For this
analysis, 0.223g vertical and 0.323g horizontal
can be applied to the structure if the lowest sys-
tem natural frequency exceeds 33 cycles per second.
The 0.323g value is an envelope of N-S and E-W
ZPA accelerations. Fifteen of the sixteen sole-
noid plate problems are included in the category
of static analysis.

The Lanczos modal extraction program indicated
that for solenoid plate problem FCN-M-1143, the
lowest system natural frequency was less than 33
cycles per second. 1In this case, the structural
model 1s considered flexible and is analyzed by
the response spectra modzl analysis technique.
Since the lowest system natural frequency of 24.7
cycles per second is the only natural frequency
below the ZPA, the structure is relatively rigid
with little variation in acceleration values over
the range of natural frequencies. Accordingly,
the first (6) natural frequencies of the struc-
tural model were used in the modal anlaysis pro-
gram (DYNRE4 ). These cover a frequency range
of 24.7 to 172.9 cycles per second and are con-
idered a sufficient number of significant modes.
The response of interest, i.e., deflection, ac-
celerations, loads, and stresses, are determined
by taking the square root of the sum of the
squares (SRSS) of each modal response. The SRSS
also is used in combining the effects of the two
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horizontal and vertical directions. Provisions
are made in this analysis for including the ef-
fects of closely spaced modes for which consecu-
tive frequencies differ by 10% or less. This is

in accordance with the ten-percent method of
analysis outlined in the NRC Regulatory Guide 1.92.

The static analysis for each of the (15) solenoid
plate problems with a natural frequency greater
than 33 cps includes the effects of dead load

and seismic loading. For the FCN-M-1143 analysis,
the results of a separate static dead load analy-
S1s are combined with the DYNRE 4 analysis by
absolute sum to generate values used in the cal-

culations.

In the calculations section, the following items
are checked: member stresses, quadrilateral plate
stresses, bolt and screw loads, weld profiles,
and maximum deflections.

Assumptions

- The electrical components that comprise the
junction box, solenoid valve, and limit switches
are not included in this analysis. Qualifica-
tion of these components, considering no impact
between the solenoid plates and air actuator,
is by others.

= A minimum of (3) bolts is considered to connect
each solenoid plate to its corresponding air
actuator. The nodes representing these bolts
are treated as fixed restraint points at their
locations in the structural model.
Revision 0
March 10, 1982
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The point of attachment between the structural
support and the solenoid plate was approxi-
mated as closely as possible to existing node
points on the solenoid plate element grid.

All offset elements between centerlines of
members were modeled in two ways: as rigid
elements generated by the computer, and as
members with a finite stiffness provided by

section properties.

The limit switches, solenoid valve, and
junction box were treated as lumped masses
with rotational inertias located at their cen-
ters of gravity, and were connected by rigid
elements to the solenoid plate.

The structural elements welded to the solenoid
plates are analyzed as solid rectangular beam
sections; the legs of the angle sections welded
to the solenoid plate are treated as solid rec-
tangular beams.

The bolted connection between back to back
structural elements was considered to transmit
(3) forces and (2) moments; the moment about

the axis describing the bolt line was considered

free.

The points of attachment of the bracing struc-
tures that frame into existing HVAC duct sup-
port members were considered fully fixed.

Revision 0
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Loadings to floor mounted base plates for
the two applicable solenoid plate problems
are assumed negligible.

Weight density of structural elements =
0.2833 1b/in?

Weight density of solenoid plate = 0.2904 1b/in3

m
W

Young's Modulus = 29,000 ksi

386.4 in/soc?

Xe]
"
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9.0

SUMMARY OF THE ANALYSIS

The natural frequency for 15 of the 16 mounting plates

was computed as greater than 33 cps, and static analysis,
as described in Section 4.3, was used for qualification.
For the sixteenth plate, Q22Z77F003B, the natural frequency
was computed as less than 33 cps, and the response spectra
modal analysis technigue was used for qualification.

As previously noted, deadweight and seismic loads were
applied simultaneously for the analysis. With the supple-
mentary structural support, the maximum plate deflection
was determined to be less than 0.0625 inches. Therefore,
the potential for impact between the heavy air cylinders
and solenoid mounting plates has been eliminated. Also,
the resulting stresses in the mounting plates, structural
support members, and connecting components were found to
be within allowable limits.
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ANCHOR POINT IS AT NODE [90,END OF MEMBER 18 ; DEAD LOAD
AND SEISMIC LOAD EFFECTS MUST BE ADDED :

LOAD (SEE EQUILIBRIUM CHECK OF STATIC RUN)

Fu ¢ Fxz Fx» Mx, Mxz MXS"
). 8% 0.2% o4 ¥ 0.5% 19."%

DEAD

0.9%

DYNRE 4 (SEE BEAM END LOADS AT NODE /90, BEAM ELEMENT NO. 18)

Fx | F-u\# F~3 Mx sz_ Mx 3 o
} - " "
v A4 38.3 53%  225"F  278% w69
TOTAL
Fx Fx2 Fx 3 Mx sz Mx 3
- o4 # P 29 28% 186
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MAXIMUM QUAD. B STRESS = [225.5 PSI @ QUAD R NO. (?

SE1SMIC LOAD (SEE MAXIMUM RFSPONSES SECTION OF QUAD.-PLATE
STRESSES ON DYNRE 4 RUN)

& THE FOLLOWING MAX|MUM SURFACE STRESSES ARE LISTED:
I :
| SX= /7949 PSI Sx=1280,] P35I
+Z FACE|SY= 1300.0 PSI ~-Z FACE| Sy= /169.4 Ps|
$XY= 122.7 PSI Sxy= t}-L!l*q PS|

(ALL VALUES @ QUAD R NO. (9 EXCEPT 444, TPST)
-Sy\2
Sx+Sy H/(sK SYY, (sxy)?

PRINCIPAL STRESSES: MAX. = 2 7
ho +35 - 4 %
MiN.= —’L_i_l( _\/<_S__szs )+ (Sxy)

TAKE ABSOLUTE MAX. PRINCIPAL ST RESS AT BOTH FACES:

b A
17794.9 + A00.0 1194.9 + Roa 2
t 2 FACE = MAX. PRIN. STRESS= ~— 3~ +\/("_——z 7’(721'7)

< 2
% FACE =3 MAX. PRIN STRESS = 28012 A g (2B (1)

b +Z FACE 1SWORST CASE : MAX. PRINC|PAL STRESS= 383|.2 Psi

TOTAL MAXIMUM QUADRILATERAL PLATE STRESS= /2255 +383|.2= 5057 PS|
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MAXI MUM BEAM STRESS FOR FCN-M-143
DEAD LOAD AND SE|SMIC LOAD EFFECTS MUST BE COMBINED:
DEAY LOAD (SEE STATIC RUN BEAM STRESS SUHMAK‘Q

MAX. COMBINED AX /AL AND BENDING STRESS =9/.63 Ps|
AT MEMBER |7

MAX. COMBINED SHEAR STRESS Fuo24Fv3 47)= 185.6Gps
MAX. SUM OF
ALL MEMBERS

L SEISMIC LOAD (TAKE MAXIMUM VALUES FROM DYNRE# RUN)

MAX. COMBINED AXIAL AND BENDING STRESS= 40530 PS|(MeM. 1)
MAX. COMBINED SKEAR STRESS = 264.122 PS| (MEM. 18)
TOTAL® MAX COMBINED AXIAL AND BENDING STRESS= %0.99 PSl*

MAX. COMBINED SHEAR STRESS = 452 /6 PS|

% WORST BEAM STRESS
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DEAD LoAD ( SEE STATIC RUN BEAM ELEMENT LOADS SUMMARY)

MAX | MU M P V2 Va MT M2 M
R 4] c £ * / # = /# M#V -# 3 u#
BEAM LOADS 52 /1.0 3.6 1717 /5.3 19-1
SEISMIC LOAD (i-EE MAXIMUM BEAM END LOADS ON DYNRE# Rurﬂ
' MAXIMUM P V2 V3 Mr Mz M3
- I # 2 -ﬁ # u# "# "
BEAM LOADS 38.9 39.1 9.0 a5 82.8 165.9

FTOTAL MAXIMUM BEAM LOADS:

P V2 V3 M~ M2 M>
44%  s0* 3% 40% 98’ 185" %
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I:: CALCULATION SHEET
oawo_ 2645 ukcmazmg;_vz_mm_é__

prosed! | WER 8 !
() sesecr__GRAID thmLmsmnmm
SOLENDID MOUNTIING PLATE SHEET NO gﬂﬁf s
MA 2ram¥| my , e
Fen-m- |ACTuaroR |, 8 |Frea. | A% SEan T A ouko 2
= = = |
/127 | Q12T77700/A|2 0.0042 |34.60 | 100.373 946.22
| 38 @I2T7F00IB|T0.0076 35.20 267.16 2.264.63
/739 22 1T7Fo0IE | *0.0040 35.6% 248.5¢ 676.19
//t0  lQ2277F00IA |10.0067 |34.28 206.97 7122
_//f/  |R2277F0258 |to ocC “1_7._4 3&.21 [50.55 L2e2.1l
| //#2  |QIZT 7770358 |t000377 [41.38 170.31 913%.8¢
//#3r |022777007E |lo.0160 J29.70 | 0 696.99 $,05¢6.70
( [/#4 |O1211F0c0 B 20.0077 |34 .68 365.32 2,312.717
| /45 9227777002 A |110.0033 |38.40 297.77 §94.29
//¥6 1277F002A |20.0076 |35.19 2§3.65 2,276.38
| //47 |Cig77fo028 [210.0081 133.62 | @ £54.70 2,351.63
//48 ©2277F0028|20.0070 |33.04 |  382.7¢ 1,991. 48
/49 |10'277F007A [20.000177 J35.077 210.69 2.331.97
/(S0 |022777003A |10.0074 |35.37 318.873 2,181.18
//5/ Q12717 F035A|20.0039 |42.28 144.5 1|  824.88
//52  [62E77F03I5A|20.0066 |38.276 | 371.86 2,l08.14
. Bean. Stresses neqlugnble
%
v
Mex Oued R < {ress For7 51 &« Jopks 4+ "y
(




IEE CALCULATION SHEET

woano _ TUHSE  cacwo QUE z7 mevio A
o MISSISSIPPI POWER & 1 IGHT COMPANY wﬂ% .
L SUBJECT ._GR_ANPGJU:“":}EHR SIATION ’ = _ mné&&_

____SOLENOID MOUNTING PLATE  sweerno G/ or 95

ANALY SIS RESULTS

[) MAXIMUM DISPLACEMENT @ .016"

2) MAXIMUM BEAM STRESS : 97 PSI
(COMBINED AX/AL AND BENDING OR COMBINED SHEA@

5) MAXIMUM QUADRILATERAL PLATE STRESS : 5057 PSI
(CONSERVATIVE)

4) LOWEST NATURAL FREQUENCY OF (i5) STATIC EQUIVALENT
"ANALYSES: 33.09 CPS

L 5) MINIMUM REQUIRED WELD = - 11" THICK

() ALL BOLT AND SCREW CONNECTIONS ARE ADEQUATE




IEE CALCULATION SHEET
so8no 1641 cacno. GI227 3 P2277  mevwo _A.__

erosect MISSISSIPPI POVIED & LIGUT COMPANY o cZuperm LT oare 3/9/ 2
D wmner GRAD GULT KUCLEAR STATION  cxs aon Sl e )
_SOLENOID MpUNTING PLATE ~ swerwo____ T2 ok 95

EXISTING 83 '/ue'/u’/aI EXISTING Cexio.85 —,

753x3x'Y4 —

- y
' // I 754x4x74/
X

QIZITELICA (FCN-M=1151) QIZTIFODIA (FEN-M-1149)
4
(‘ ) Fe:t46C by M=t 5372 nibs Fx =2 12.67 s Me=t 169.62 by
’ fy £ 8.1°7 ls /\7,:—'- 0.1} in-lbs Fy t 21.90 [be M/* t 174.4| mlbs
Fe:1 266 Ibs Ma=% &1.76¢ In-lbs Fa:=%t 334 lis Mz =t 358.31 ,nlbs
L AEXISTING ¢« 4x4x¥a /./fl/')’f//VG & 332 Y5

P~
Va

) ~&2X2R /s
'

”‘TSZ!Z‘V‘

|

A

{ |
? o |
Ay |

-—— -

3

) 217 F002A CFCEN-M-//4F5) ©O1217F0028 (FCN-#-1/147)
-
Fatt 241 b Me e Lt 702 n by Fecl 1.2 lbs Mez B 84 52 w-lbs

[y: ! B o8 |p« ‘vy = 193 n lbs Fy= 2 11.67 bs ”,3 t 98 .98 m- 1bs
0.22 v lbs Faet 5,60 lbs  Ma=r (7.47 nlbs

"

-

Fa: S £.¢4 \bs V:;

s




J SUBJECT GRA'\.D GU

EE . .-

rooc MISSISSIPPLFOLLED & LIGHT COMPANY—

SOLENOID MpuNTiNG PLATE

CALCULATION SHEET

cacno P/277 3 @P2F77 mevwo _A__

BY __(:7.—; <’ //_/i 5; :é DATE 2/a/Ff5
CKD oanwﬁ__z
SHEET NO ﬁf or ?}’

EXISTING .37 x31x
é;m. ]

/NG & 3xdx Ve

EXIST

X X
L2x2xla TS2xZxl4a~
£ Z
Q2ZTTFOIS5A (FCN-M-1152) Q221 F0018 (Fen-M-1/39)
]
Fr=25.02 ks My 20.77 1> Fe = 2 3.27 J4s Mz B J28) m-lis
Fy:=12.08 [4s My:2 7058 ,. /4 Fy=2 5.2 U My= £ 70,06 10 lbs
£ 28,3 lbs Mz =2 20.00 ,, /4s Fg= 2t 481 /b Mz=2 §9./3 n/ts
o~ ENISTING & & x4 x5 EXISTING® SxS5x Y8
[l
[ /
754 x4 x Ve X
z

L2277 FOIL[ CFen-M-114/)

Fe=2297 # Myz 2 165 - lbs
Fyz 2927 4 My & 172 wm-lbs
,[’: -’J.: s /\r‘f:: - ‘z.lg In.les

Q2277F CFCN-M-[150)
Fx = 2 .85 Us M=t 109,21 m-lbs
Fy:1% 13.86 /és My=?* B0.35 in /bs
Fa=1 ".48 Ji; Ma=1 €.78 n./bs




~ZZE .. T

MISSIS:IPPI FOWER & 1iGHI COMPANY
GRAND GULF NUCLEAR STATION

PROJECT

SUBJECT

JOLENDID MOUNTING PLATE

CALCULATION SHEET

cacno PI277 3 P22& 27 wev.no ._.A_
/ ”~ ﬂ_',/#/ -
BY - 228> LT oate_2/ 2/ 75
cxo}‘&h_\a- = oan._L/!’L&_
(
SHEET NO _ ‘V_ZAJ__&_’E&___

ERISTING 4 4 x4 x¥Ye

~TS2X2 e
>

EX/ISTING & 6 xéx¥Ya

NG TS 6xéxYB

QIZ17FO00/IA LFIN-M-1i37)
Frzt 7.08 b Me=2 L 277.69 o ibs
4:y :25.5¢ ¢ My 2230.9) in-|bs
Fae t 11,09 1y Mp= T 9476 ir-lbs

VG & €x6xy8 —
<~

Yy

7;¢!’4"’4» s

L2277 FO0/A

X 7s3x3x Yo .
zl z
21277 F003B (FEN-M-144) QIZ17FOD2A (c;r\-m-;,_;é)
/'. X 5.90 e .‘", s 2 éo r los l»’, =t 4 9¢ /s /\f’ = t *\/36 in. lbs
. t 4.1¢ & My= t 8.6  1n /by F ! 53] {lés My=2 13.83 in-lbs
fa = Y 5.9 4 ‘et 45.91 /b Fo:2 578 /by Mz= 2 2487 s lbs
Ty IS TIAG

CFEN-M=-1/140)

Fr: t 1400 lbs Mx:? |56.39 n-lbs
Fve 2 25.94 lbs My:T 254.4¢ nlbs
Fa:t 70 lbs Ma=t 154,10 inlbs




CALCULATION SHEET
IEE weno 1645 cacwo Q_lz_L;_QZQZ_ mevwo A

PROJECT r'“‘)‘”*) UL P [PV 11 | A : ﬂ‘/" //47??! oare__ 2/ FL
‘ GRAND GULr ‘!UuLE/\R SlANON oare3//0/82
‘,) sussect_____ - N il i s M
COLINDID MOUNTING D(ATE  SHEETNO f S oF PS5
o ~ERISTING & 3k 3 V4 ,,/[‘/57//‘/644‘4‘}/‘
| 7 / / - y
———_-’-_T°"_'; FZ ________
d 1 f
| X _
2 ' A3xX3xYa //
£2x2¢%’/ L_.__.z YI
X
_QIZINFO25R (FCN-M-//42) \;;g?77foo3e(fc;xvm-//¢3)
L
1 Fr =t 218 by M=t LIO o lbs Fx= 2 5. Ilbs Mx= T 29 In-lbs
( Fy=2 6.9 ks fy=% 25§ in-lbs Fy* z ). Jes /"7/: I 28, IN-IES.
» . 5 'v t M[— A (7,53 1 ‘Lf /:i: : c_ /ée Mz-‘-j/ec /~'/L;S




