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Purpose and Objective

Topoﬂonnlduqnummof?md3‘conuhmtwwchmcmnndtmmoumwonpcal
and drywell. Dbamnmwmndooignmwymmmmmmmmmm
strength are addressed Inmm.mmmmmmmymaMumhmmmmu
mmmmwwuwumwmm(cmmuum. Results are given in
mdmrgmhceorwt.u\udcﬂrodummdumbbsmwbymm. This
calculation is performed in response to PIF # L1997-06237

Methodology and Acceptance Criteria
mummmummmm»«mmwmmmumduoammpuubolow
mmpummmmdmmuuummgmnmsma.a.zamusmowgn
Assessmeni Report (DAR) (D 1. 32). wmwm«mmrwm.s—zdww.
Allowable stresses for load combinations 1 through 3 are per the 1968 AISC Specification. However, it lias been
mmmmmmmmumorwmmwmmmmmmm
hydro-dynamic loads or jet impingement loads. For these load combinations, the allowable stress is limited to
095 ty. As permittec in Ref. 3, Sect. 1l1.2.a, a 10% increase in minimum specified yield strength will be used to
account for strai rate offects associated with impact loads. The allowable stress used for weld assessment is
21 ksi for all load combinations.

Assumptions
There are no unverified or unconservative assumptions used in this calculation

Design inputs (Check where applicable "APP" )
APP
1) _X DC-SE-01-LS, Rev. 7, Structural Project Design Criterta
2) ___ AISC's | | Con [
3) _X AISC's Manual of Steel Construction, Seventh Edition
42) ___ ACI-318 Building Code Requirements for Reinforced Concrete Structures, 1983
4b) __ ACI-349 Building Code Requirements for NSR Concrete Structures, 1980
§) ___ AISI's Cold Formed Steel Design Manual, 1983
6) _X DC-SE-02-LS, Rev. 0, Seismic Response Spectra
7) X DC-SE-03-LS through DC-SE-09-LS, Ali Rev. 0, Hydrodynamic Response Spectra
8) ___ Caicutation 802-100.2, Rev. 0, Pages 25-37, Peak g-vaiues for Pipe Supports
9) ___ Calculation 802-100.2, Rev. 8, Pages 4144, Peak g-values for Pipe Supports in the Drywell
10) ___ Calculation 802-100.2, Rev. 8, Page 40, Peak g-values for Electrical Supports in the Dryweil
11) __ Calculation 785, Rev. 0, Pages 42-43, Peak g-values for Cable Trays and Conduits
12) __ DIT No LS-EPED-0C77-01 and Calculation No. GDS-3.6.6, Rev. 1, Reduced Conduit Weights
13) ___ S&L's SD&D Report No. 78, Rev. 4, Concrete Masonry Wall Design
14) ___ SA&L's SDS-E50, Rev 1, Loads, Load Combinations, and Allowables
16) ___ S&L's SDS-E11.0, Rev. 2 Hilti Kwik Bolt Design
16) ___ S&L's SDS-E11.0, Rev. 3 Hilti Kwik Bolt |! Design
17) __ SA&l's SDS-E30.0, Rev. 0 Cable Tray Design

CAL1337Z MCD
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18) __ S&L's SDS-E31.0, Rev. 2 Cable Tray Support Design

19) ___ S&L's SDS-E33 0, Rev. 3 Conduit and Conduit Sunport Design

20) X S&L's SDS-E37 0, Rev. 5 Pipe Support Design

21) ___ S&l's SDS-E410 Rev 2 Weld Design

22) __ S&L's SDS-E44 0, Rev 0 Embedment Plate Design

23) ___ Calculation 802-104 4 Rev. 9, Pages 4-5, Design Equations for Embedment Plates

24) X LaSalie County Station Updated Final Safety Report, Rev. 11

25) X LaSalle County Station Drawing S-384, Rev U

26) ___ S&L'sGDS-363 Rev 3

27) __ S&L's Project Instruction LSNS-22, Rev. 3

28) X NUREG \CR-2913, "Two Phase Jet Loads" Published Jan. 1883 by SANDIA National Laboratones

29) ___ SA&L's Project Instruction LSNS-16, Appendix |, Rev. 0

30) _X_ CBI Shop Drawings (See specific references below for Revision nos )

31) X SRV & LOCA Loads on Downcomer Bracing and Gusset Plates, NSLD Calc. 3C7-1178-002)

32) _X_LaSaile County Station Mark Il Design Assessment Report, Rev. 10

33) _X LaSalle Caiculation 164, "Suppression Pool Liner Assessment & Anchorage Assessment”

34) X LaSalle Calculation 3C7-1075-001, "Loacs due to Loss-of Coolant Accident in LaSalle Containment”
Rev 6

35) X .aSaile Specification J-2534, “Primary Containment Steel Liner Work", Amd 3, 9-14.81

References

1 PIF # L1997-06237
2 Staad-lll Structural Analysis, S&L Program # 03.7.065-20.2)
3 USNRC Standard Review Plan 36.2 Rev 1, July 1981

GLOBAL UNITDEFINITIONS : o o00 1or  pat- ™ ket " kg '“‘,’ ORIGIN + 1
t L in
bs - 1-Ibf b 1 Ibf
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Calculations

General Doscription

A total of three cases are considered to cover all variations in configuration, material properties, and governing
load combinations  These three cases are described Lelow as part of the calculation index.

Calculation Index

The calculation is divided int three sections to consider the following cases
Pages 51to 11, 2"x1"x 3/16" stain'ess steel channel subject to all loads in the suppression pool.

Pages 12to 17, 3x4 1 channel subjected to jet impingement loads in the drywell and hydro-dynamic LOCA and
SRV loads in the suppression pool

Pages 18 to 24, 3x4 1 channel with one leg shortened by 1/2" to accommodate a thickened embed plate. This
configuration is analyzed for hydro-dynamic LOCA and SRV ioads in the suppression pool

Preparation of Input to Staad Computsr Mode!

This mode! inciudes the 2" channel as well as the half coupling and test plug connection detail shown in Section
D-D on CB! dwg 34, Rev 3 This model covers all 2° channeis on the wall and basemat. Joint coordinates are
center line coordinates Additional joints are provided so that stresses can be determired at the end of the
fillets at each comer of the channel Member properties of the channel web and flanges are based on a
thickness tw of 3/16" and an e*ective width of 3 0". This is basea on the criteria given in D.1. 20, Fig. 37.6.64
where ba is the side dimension of @ square with an area equivalent to that of the 1/4" haif coupling which has a
diameter ci 7/8"

7 tw

in s

Equivalent square ba .
ba=078"in

CAL 13372 MCD
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b=30¢in
€ 2x1x3/16" Properties of Flange and Web
b - 30in t ?am
AY - bt
" bt AY = 05625 *in®

12

1Z = 0.00165 *in*
Note that Ax is calculated in the Staad program using the values
of YD and ZD. Arbitrary values of IX, 1Y, and AZ are input to Staad
but are not used in the analysis.

From Catalog W-6B Bonney Forge, Allentown, PA

A 1125in HE C - 555in
8

B C
Wall thickness t 2 {=016%in
b B

we t - 017:n
b = 0.875¢in paltd o

: AY = 01488 *in?
bt
) 4
i |
Note that Ax is calculated in the Staad program using the values

12 = 0.0003582 +in* of YD and ZD. Arbitrary values of IX, 1Y, and AZ are input to Staad

but are not used in the analysis.

CAL1337Z MCD
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Loads.
The previous Calculation No. 164 (D | 33) identified the following critical loads: Max.mum Accident Pressure =
45 psi (Ref 32, Table 1.1-1) and LOCA Poolswell Impact.

As shown in Table 2 of D | u.bodadwtopoolwlmamonwwummvnwppmdonpool
located between EI 700'-2" (High water level in the suzpreseion pool) and El 718'-8" (Max. height of poolswell).
mmmmdmmammmm(-uswmwmmmm.

Member Lot ds
Member loads due 10 poolswell act on members 1 and 2. The magnitude is equal to the pressure times the
member width.

Uniform icad, members ; and 2 GX (643 . 45) 30:’:

Ibf
GX = 2064 =

Poolswell impact pressure on circular half coupling and plug:

From D.| 34 Table 3. the maximum value of pool swell impact pressure acting on circular pipe sections is
48 88 psi

Uniform load, member 10 GX - (4888 - 45) 0 875:

Ibf
GX = 8214 R

Member wads on Members subjected * - Accident Prassure = 45 psi

Untiorm load, mems. 3107 &9 GX1 - 45 30-:-:

Ibf

CAL1337Z MCD
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Uniform load, members 11 & 12 GX2 45 o,an;'

lof
GX2 = 394 &

Uniform load, member 8

Load on member B is equal to balance of load not aciing on member 11.

GY - GX1 . GX2
iof
GY =956 R
Joint Loads

Member loads do not represent 100% of the pressure load acting on the channe! because member length is
based on center to center dimensions. Therefore, length times member width will not completely represent the
total surface area subjected to pressure loads For this reason, Joint loads are used to apply the additional load
that acts on the missing surface area. Joint loads due to poolswell are applied to Joint 3. The magnitude is
equal i~ the pressure times the missing surface area of the channel flange

Flange length = 1" Length modeled in Staad = 9063"

Effective width = 3 0"

Missing surface area A (1 9083)in30in
A = 0.28in’
Pressure load = 688 psi
FX - 688 psi A
FX = 183 4 Ibf

CAL1337Z MCD
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sm«mmmmuemwgwwmmusw

FY - 45psi A

FY = 1265 b

Thermal Load:

As stated in the previous Calculation No 164 (D | u)mochmmliomvyzodmhandwlmmomcud
temperature The temperature chang. for the poolswell load condition is 76 deg. F.

Varigtions in Material Properties

Rovwdvm-nuppl‘ndCMTRuhmMASTMAZNTmmmmlhubunwpphdm
two types of finishes  Hot-. \ished matenal has a yield of 30 ksi and an ultimate of 75 ksi, whereas
cold-finished material has a yield of 45 ksi and an ultimate of 80 ksi CMTRs are reviewed 10
determine .ne appropriate design yield strength for each channel configuration:.

Material Yield Strength

The following docuraents related to Vendor Specification 2534 are provided in Attachmeni 4 of the calculations:
1 Stores and Metal Verification Summary & Supplement Sheets, File # 5.1 CCM

2 1'sterial Heat Number Sheet. Fi.e No 8 16-2, Document #18
3 Certified ‘Aaterial Test Reports, File No 52

These documents identify the foliowing materal heats for 2x1x3/16" channels

Min. Specified
Heat No Yieid Strength
23755 30,000 psi
F30188 30,000 psi
30660 45,000 psi
307086 45,000 psi
30844 45 000 psi
40523 30,000 psi
42379 30,000 psi

For the cases shown above, design yield strength is controlied by min. specified yield strength = 30 ksi. As
permitted in Ref 3, Section |l 2.a, a 10% increase in min specified design yield strength is used to account for
strain rate effects associated with dynamic etfects of LOCA loads such as jet impingement and poolswell

mpact loads

CAL13ITZ MCD
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Therefore. the allowable siress is

Fb - 08511300 ksi

Fb = 3135ksi

Results of Staad lIl Analysis
Results of the aralysis are shown in Attachment A

Maximum | :ember stress occurs in member 1 = 28.00 ksi. (See Page A7)

Fb
Mart1 “ 5600 ksi
Mar11 = 1 08

Check weld based on reactions at Joints 1 and 8 (Max. reaction occurs at joint 1)

1434 - mae7 "

Weld force t 3.0n ip
fw = 0,50+
n
Waeld Allowable Fw  0.707 21 ksi 138'"‘

ki
Fw =278 &

Mar12 ::
Mar12 = 5.56

CAL1337Z MCD
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Diameter of circular weld = B=0875n Assume 1/2 of weld length is effective for
Member no. 11 and 12, each.
Therefore, weld length = L 3‘14159;
L=137%n
We'd allowable = Fwl  Fwl
Fw1 = 383 kip
B

Actual force in weid (Member 12 goveris) fw 0743 - 0499° " kip

fw = 0.08 *kip

Mar13 F,:'

Mar13 = 4275

Inspection of this large margin shows that the half coupling and its attachment weid can
easily resist the pool hydrodynamic loads

CAL 13372 MCD
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Case 2. 3x4.1 Channe! Subjected to Jet Impingement Loads
Preparation of Input to Staad Computer Model

This model covers the {~llowing two configurations

1. Leak Test Assembly 39-EE located in the suppression pool (see CBI Dwg No. 38, Rw. §)
2 All 3" ASTM A36 leak chase channels in the drywell

Joint coordinates are center line coordinates. Additional joints are provided so that stresses can be determined
at the end of the lillets at each corner of the channel Member properties of the channel web and flanges are
based on an effective width of 1 00" Tes! couplings are not modeled for channels ir the drywell because the
dougnmluotmoﬂhodrynllcmnndshgov«mdbymmpingomnﬂomwichmdoﬁmd..no.l,ns.
Sketch JF-1A on Page 2-2-7 The presence of a test coupling is not significant in the evaluation of "EE"
assemblies because it is attached to a vertical channel which is not a highly loaded member in the assembly.

Member Properties
C3x4 1 Flange Properties (Members 1,2, 6, 7)
b 1in t 0273 in
bt
AY bt 1Z 12
1Z = 0.0016955 +in*
AY = 0.273+in® Note that Ax is calculated in the Staad program using the values

of YD and ZD. Arbitrary values of IX |Y, and AZ are input to Staad
but are not used in the analysis

C3x4.1  ‘eb Properties (Members 3, 4, 5)

b 1t1in t 0170 n
43
A B 2 ':;
IZ = 0.0004094 *in*

Note that Ax is caiculated in the Staad program using the values
of YD and ZD. Arbitrary values of IX, IY, and AZ are input to Staad
but are not used in the analysis

A = 01700 *in®

CAL1327Z MCD



Form GO 208 ' Bev 2

Cales. For T g ap £
by | . Rev. &) | Do
Selety Releted J Non Selety Relstes Page /2./ ot
Client = Prepered by Date
Project Reviewed b Dete
ProfNe. /O 2t B =)/ Q. Eavip No. Approved by Oete
star> Mesee VY ) o 2
K- =055\ § < 05
2 _‘:h"'r { '’ i
31 7
1 . l .
_«.AL'”B
..__.._5 Channed
| 8 Pf‘opefht._f
C 3x4.1 e g9
i Qe 14
Jont CoorpinrTes Lf =0.473
' o @) w s o.17
z o 014 : i .« /g "
3 o ity Lb-c-@ )
. .0 i
8 2.1 1.5y :
e 2117 132§ Membe, Tne.dbseas
7 2927 0.77Y
¢ 1.1%7 0 ( i A
g 2 3
2 e
T O
&S S 6
& 7
y g S

SIIMOD B Lonone



Calc. No. L-001337 Rev. 0 Proj. No. 10243-012 Page No. 13

Losds.
Critical Ansernbly for C3x4 1 Evaluation

Review of CBI Dwgs 32 Rev. 4 and 39 Rev. § indicates that all 3" leak test channels in the suppressiun pool
have the inside leg of the channel shortened by 1/2" to accommodate attachment to the thickened liner embed
plate. See Secrion A.A on Dwg. 32, Section D-D on Dwg. 38 and the related table which give the "C" dimension
of 1/2° The only exception o this is Leak Test Ass'y EE on Dwg. 36 which has a "C" dimension of 0". This
wummwu.mmmmmmmbmmmﬂmmm
that have a C dimension = 1/2°

The previous Calculation No 164 (D.1. 3%) identified the following crivcal loads: Maximum Acciden! Pressure =
45 psi (Ref 22, Table 1.1-1) and LOCA oolswe) impact.

Revie.. Jf CBI Dwgs 34 through 37, Rev. 3, 7, 3, 6, respectively, shows that Ass'y EE is used at 8 locations.
Four at El 679'-0" and four at EI. 726'-0". (Dwgs 1D through 1G, Revs. 8, 7, 4, 6, respectivei, ) These
elevations will be used to reduce the poolswell impact loads on these critical channels.

As shown in Table 2 of D.| 34, loads due to pool swell impact act on structures above the suppression pool
located between El 700'-2" (High water iuvel in the suppression pool) and El. 718'-8" (Max. height of poolswell).

Based on Table 2, none of the "EE" assemblies lie in the zone subject to Poolswell Impact forces.

Other forces acting on the Ass'y EE leak test channels are tabulated in the loac combination table given on
page 26 of Calc. 164 (Ref 33) Anter pool swell impact, the next most critical load combination is #8 which is
jet impingement load This load case governs the design of A3G channels in the drywell. Jet loads in the
suppression pool wre much smaller than in the drywell. The jet pressure on the basemat is @ maximum of 33
psi and reduces to zero at &1 700'-2" (See Fig 4 in D1 34) The related joint and member loads for the jet
impingement load in the drywell are cescribed below

After poo! swell impact. the next most critical load combination for channels in the suppression pool is Case #7
which anplies & vertical pressure of 197 03 psi and horz. pressure of 161.13 psi

Results of the Ass'y EE analysis for Load Combinations 7 are presented below. Results for the other 3"
channels which have a "C" dimension = 1/2" and which are located in the poolswell impact zone are evaluated
later using another Staad |1l model (See Case 3 below)

Review of CBI Dwgs 288 through 291 and 284 through 287, Rev. 3, 3, 3,4, 3, 3, 2, 3, respectively, shows that
3x4 1 channels (ASTM A36) have been used as leak chase channels in the drywell. Channels in the drywell are
not subject to hydrodynamic impect loads, therefore the critical load for these channels 1s jet impingement. See
load combination #8 in the load combination table given on page 26 of Calc 164 (Ref 33).

CAL1337Z.MCD
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Member Loads

Membe+ loads due to Load Combination #7 applies a vertical pressure of 197 03 psi and horz. pressure of
16113 psi mmgnnudodmommborfmdnoqulwmomeWMuummmu1" The
wmlpmwn.anppmmmun‘lGZandthonorz.munbapplbdtommnuos.

The load on members 6 and 7 is the same as on members 1 and 2 minus the drag loads. From Calc. 164,
P.oo?tthoLOCAdngioodn?t&punndthoSRVdmloodb167PSI

Net Load on Members 6 & 7 GX - (19703 - 71.56 - 167) psi
GX = 123 80 *psi

Jet Impingement loads on Members 3,4, and §

As shown on Pages 26 and 27 of Calc. 164, Load Case 8 is the jet impingement pressure load of 467 Ibs/in
acting on members 3. 4, and 5 which represent the channel web

Note See Page 25 for further discussion of jet loads in the containment dryweill area.

Joint Loads

Member loads do not represent 100% of the pressure load acting on the channwi because merber length is
based on center to center dimensions Therefore length times member width wili not completely represent the
total surface area subjected to pressure loads For this reason, Joint loads are used to apply the additiunal load
tha' « cts on the missing surface area. Joint loads for Load Combination 7 are applied to Joints J and 6. The
magnitude is equal to the pressure times the missing surface area of the channe! flange and web.

Flange length = 1 41" Web length = 3"
Length modeled in Staad = 1.325" Length modeled in Staad = 2.727

Effective width = 1 0"

Missing surface area
Af (141 1325)in192in Aw = (3 -2727)1

Af = 0.0850 *in® Aw is distributed to joints 3 and 6, therefnre:

Aw

Ave ’2’

Aw = 0.14 +in?
CAL1337Z MCD
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Pressure load for Jt 3 in X & Y directions = 197 03 psi & -161.13 psi, respectively
FX 19703 psi Af FY - 16113 psi Aw
FX = 1675 Ibf FY = 2190 *if

Pressure load for Jt 6 in X & Y directions = <123 8 psi & <161 13 ps’ - sspectively
FX 1238 sl A FY 18113 psi Aw

FX = 10623 *ibf FY = 2199 ibf

!mmmmrommmuecuowmmwn-4e7w

FY 467 ps Aw

Fy = 6376 *ibf

1 amal Load:

As stated in the previous Calculation No 164 (D | 33) e channe! is analyzed with and without the effects of
tempe aturs  The teniperature ~hange for the poolswe | load condtion is 76 deg F. nd the change for Jet
i pingement Loe i is 30 deg F. The 30 deg change is accomplished by using a load factor of 0.4 in Load
Combinatic » §

TNLRITZ MG
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Material Yield Strength
mmwm»vmwzsunwmmmcdmmm.

1 Stores and Metal Verification Summary & Supplement Sheets, File # § | CCM
2 Matonial Heat Number Sheet, File No 8 16-2, Document #18
3 Cenified Material Test Reports, File No 52

mwmmmmmmmmammmnmww&zmm
suppression pool

Min Specified Actual Uttimate
Heat No Yield Strength Strength Per CMTR
4007¢ 30,000 psi 85,350
40489 45 000 psi 86,200

For the cases shown above. design yield strength is equal to the min specified yield strength = 30 ksi As
permitted in Ref 3. Section 1112 &, 8 10% increase in the design yiweld strength is used to account for strain rute
Mmumnmedemmummwtmwwm
Therefore the allowable stress for channels in the suppression pool is

Fbt 09511300 ksl
Fb1 = 31 365ksi

The CBI CMTR documents identity the following material heats for the ASTM A36 3x4 1 channels in drywell

Min Specified Actual Tensile
Heat No Yield Strength Strength Per CMTR
93063 36,000 psi 68 100 psi
94541 36,000 psi 72,300 psi

Design yield strength is equal to the min_ specified yield strength = 36 ksi. In addition. 8 10% \ncrease in min
mwyMnmnumumwmmmunmmmmmm
impingement loads Therefore, the allowable bending stress for channeils in the drywell is

Fb2 08511360 ksi
Fb2 = 37 62 *ksi

CAL 13372 MCD
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Resulits of Stasd Il Analysis

Results of the analysis are shown in Attachment B

For the 3x4 1 channels in Assembly 39-EE in the suppression pool, the maximum member stress due 10
hydrodynamic load (L C #1) occurs in member 4 (12 57 ksi), and Fb1 is the allowable stress For AJ6

mmmm‘wmmmmwmmmmmamnm.
and Fb2 is the allowable stress

Assambly 38-EE ASTM A-36 Channels in Drywell
Fb1 Fb2
Mer21 5587 kel Mar218 * 5597 ki
Mar21 = 249 Mar21a = 105

Check weld based on reactions at Joints 1 and 8 (Max reaction nccurs in L.C. #5)

Weld force w - 2038° . 7008% * kip
fw = 0.73 *kip

Weld Allowable Fw  0.707 21 ksi 1" in?

Fw = 2 78 *kip
Fw
Mar22 W

Mar22 = 3 82

CAL1337Z MCD
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Case 3. 3x4.1 Channel With Short Leg
Preparation of Input to Stasd Computer Model

This model covers all 3x4 1 channels billed on CBI Dwg. Nos 32 (Rev 4) and 39 (Rev. 5) other than those
identified as Leak Tost Assembly 36-EE (See Case 2) All Case 3 channels have one leg shortened by 172" as
shown on Dwgs 32 (Section A-A) and 39 (Section D-D)

Joint coordinates are center line coordinates Mdmuuntomuwmduthmmmumm
#t the end of the fillets at each corner of the channel Member properties of the channe! web and flanges are
based on an effective width of 1 00" Tutwommmmummmwmmmn
(Dwg 32) and Detail E (Dwg ai)um'mm'wuwmonmw-nmmmono
vertical leg of the assembly Tmmulunmmmlnmmwwmmuu
these imnact loads primarily act in the vertical direction  Thus, the prese of & test coupling in the
mmmmumwwnmmmmwommum )

Member Properties
Momurmﬂnlontthnthouuudmtt\QCQuZMI

Material Yield Strength

The following documents related to Vendor Specification 2534 are provided in Attachment 4 of the calculations
1 Stores and Metal Verification Summary & Supplement Sheets, File # 5.1 CCM

2 Matenal Heat Number Sheet. File No 8 16-2, Document #18
31 Cenified Material Test Reports. File No 52

These documents identify the following material heats for the 3x4 1 channels billed on CBI Dwgs 32 and 38

Min Specified Actual Ultimate
Heat No Yield Str ngth Strength per CMTR
30784 45,000 psi 91,400
40079 30,000 psi 85,350
40489 45 000 psi 89,200

CAL1337Z MCD
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Heat number 40079 has the lowest yield strengin (Fy = 30 ksi, 80 the allowable stress 18
Fb1 08511300 ke

Fb1 = 3136 ksl

Loads
Critical Assembly for C3x~ 1 Evaluation

Mdmmmcummmmmmnwno.Aoonm-ymmngmdsow
wmmmmm.mmwwmmwmmmmmmm
from heat no 40079

As shown in Table 2 of D | 34, ioads due 10 poc vy + pct act on structures above the suppression pool
located between EI 700'-2" (Migh water level in = .7 4* sion pool) and El. 718'-8" (Max_ height of poolswell)
Therefore, CBI dwgs 34 through 37 (Revision Nos. 3.7, .. 6, respectively) were reviewed 1o identify all ‘32'- and
‘39 -Serics channel asserrblies that fall within the poolswell zone. The following four assemblies were found to
be subjected to significant poolswell impact loads 38-A 36-M, 30-N. 396-FF Of these four, only Assembly
39-M had horizontal channels from heat no. 40079

The center line elevation of 39-M is 703'-6" (See CBI dwgs. 1E and 1F, Revs 7 & 4, respectively). Due to the
poomnpmmonon.mmmwwmmmummmrmmdmmammm
impacted due to poolswell This elevation corresponds to 702'-11 1/4" However, conservatively, poolswell for
this case will be based on E| 704'-0" From Table 2 of D | 34, the poolswell impact at 704'-0" is 421 9 psi (A
value of 422 psi will be used in ihis calculation LOCA pressure is added 1o yield a total applied pressure of 422
+ 4% = 467 psi

Othor'oronoctmoonmySWmubuhMinmwmmwubbgmmmudColc 164
(Ref 33) As stated earlier, jet impingement load is not a governing load in the suppression pool Therefore,
mrpooumllmuct.tanmtmwwmmmnmmmwmnCmﬂ
which applies a vertical pressure of 187 03 psi and horz. pressure of 161.13 psi

The Staad model for this third configuration is analyzed for a total of nine load cases as described below:
Case 1. This case represents poolcwell impact on the lower flange of the upper channel of Ass'y 39-FF
Case 2. This case represents poolswell impact on the lower flange of the lower channel of Ass'y 39-FF. This
case combined with thermal load produces the highest stresses and s used to qualify all channel assemblies
built using heat numbers other than 40079

Case 3 Thucuowupoonmwpoclonmmvﬂongodthow«chanwdmy39—M

CALIITZ MCD
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Case 4 Mmonwmc”nmmmomlmundﬂwlwmm pressure of
161 13 psi

Case 5 This case represents thermal effects due to accident temperature

Cases 6 7.8 and 9 are the same as cases 1. 2, 3.w4mmnmwm

Member Loads
Load Case 1

WMMNM*meuNMmm1m2 The magnitude is equal 1o the
pressure times the member width

Uniform load, Members 1 and 2 GX (043-46)10:

GX'OIP:

Member Ioads on Members subjected to Accident Pressure = 46 psi

Uniform load, Members 3 to 7 GX1 45100:'
Ibf
GX1 = 4500 R

Joint Loads

Joint loads are applied to Joints 3 and 6 to account for the additional poolswell load or accident pressure that
acts on surface a-ea not represented by member length times width The magnitude is equal to the pressure
times the missing surface area of the channel flange and web

Flange length = 1 41" Web length = 3"
Length modeled in Staad = 1 325" Length modeled in Staad = 2 727

Effective width = 1 0"

CAL13372 MCD
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Missing surface area

2
Al (141 1326)in10in Aw - (3-272T)Vn

Al = 0.0880 *i? Aw is distributed 1o joints 3 and 6, therefore

w oy
Aw = 0.14+in?

Pressure load for JU 3 in X & Y directions = 688 psi & - 45 psi, respectively

FX 688 psi Af FY 45 psi Aw

FX = 58 48 *Ibf FY = 614 Ibf

Pressure load for Jt 6 in X & Y directions = <45 psi
FX 45 psi Af FY 45 psi Aw

FX = 3825 ibf FY = 614 ibf

Load Case 2

LoodCouzbmumouLooduu1oxuﬂtMtpodowollknpodmunudthommeand?and
Joint 6 instead of members 1 and 2 and Joint 3 Therefore the loads for these members and joints are just the

reverse case of Load Case 1

Load Case 3

LoodCausrmunupoohmllmdmtmmrﬂamofmmmnmldmy39—M. Member loads
due to poolswell + accident pressure act on members 6 and 7 The magnitude is equal to the pressure times
the member width As stated earlier. the center line elevation of 39-M is 703'-6" (See CBI dwgs. 1E and 1F,
Revs 7 i 4, respectively) owmmmmm.MthmnooMchunmnm
lower flange of the bottom channel 1s impacted due to poolswell This elevation corresponds to 702'-11 1/4"
However, conservatively, poolswell for this case will be based on El. 704'-0" From Table 2 of D.| 34, the
poolswell impact at 704'-0" is 421 9 psi (A value of 422 psi will be used in this calculation. LOCA pressure is
@#0ded 10 yield a total applied pressure of 422 + 45 = 467 psi

CAL13372 MCD
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Uniform load. Members € and 7 GX (422-46)10:

cx-m-:-'

Member loads on members subjected to Accident Pressure = 45 psi

Uniform load, Members 110 5 Gx1 45-1.00:'

Gx1 lls.m':

Joint Loads:

Joint loads are the same as for load case 2 except for Joint 6. Pressure load for Jt. 3 in the -X direction =
467 psi

FX 467 psi Af

FX = 30 60 ibf

Load Case 4. Alternate Load Case 7 (Calculation 164)

As shown on Pages 26 of Caic 164, there is an aternate Load Combination #7 which applies a vertical pressure
of 197 03 psi and horz. pressure of 16113 psi The magnitudes of the member loads and the joint loads are
the same as Case 2 given on page 14 of this calculation except that the loads for these members and joints are
Mlmmuu,io.momxmummunbw(197o3w)mmm‘6m7mdmmo
instead of Members 1 and 2 and Joint 3

CAL1A37Z MCD
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Load Case §. Thermal Load

As stated in the previous Calculation No 164 (D | Sl)mchanmdumwzodwnhommmmoﬂmd
temperature &mmmnmmbodmtrnwmpoﬂuwlmmmmmdnm. the
wmu.ommmmwmmlwmmdnm F 18 used in the analysis

Loads Cases 6,7, 8 and §:
These cases are the same as Cases 1 2, 3 and 4 combined with thermal affects.

Results of Staad Il Analysis.

Results of the analysis are shown in Attachment C Review of member stresses shown on Page C7 shows that
design of channels made from Heat No 40079 is governed by Load Combination 8 (f8 = 26 17 ksi), and design
ouumm1mmmmuu3ummemommm7(n-uwua)

8 2617 ksl 7 3904 ksi

Procedure for Adjusting Desigr. Yield Stress

The CMTR for heat no 40489 reports a yield of 51 6 ksi and an ultimate of 89 2 ksi The yield meets
the ASTM specifiod minimum of 45 ksi for cold-finished material, but the ultimate value 1 0.8 ksi less
than the minimum value of 90 ksi In order to maintain the ASTM specified stress margin of 45 ksi
between yield and ultimate, the design yield stress is adjusted to meet the following criteria

Fy max < Fu-45ksi

Allowable Stress:

As stated previously. the 3x4 1 channel covered under this Case 3 analysis were manufactured from the
folicwing three heat numbers

Min Specified Ultimate Strength

Heat No Yield Strength from CMTR

3034 45 000 psi 91,400 >90000 OK

40079 30.000 psi 85,350 >75000 OK

40489 45,000 psi 89.200 Revised Fy = 89,200 - 45,000 = 44 200

The heat number corresponding to Load Cases 3, 4, 8, and 9 is 40079, so Fy8 = 30.0 ks

Due to the adjusted design yield strength. Heat No 40489 has the next lowes! effective yield strength and
controls for Load Case 7, so Fy7 = 44 2 ksi
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The corresponding allowable stresses are

Fb8 09511300 ksl Fb7 08511442 ksl
Fb8 = 31 35 ksl Fb7 = 46 19 *ksl
The resulting design margins are
Fbé Fb7
Mar31 8 Mar3ta 7
Mar3dt = 120 Mar3ta = 1.18

Check weld based on reactions at Joints 1 and 8 (Max_ reaction occurs in |.C #2 at Jt 8)

Weld force w o 50247 1084° kip
fw = 0 60 *kip

Weld Allowable Fw 0707 21 ksi ‘30 in?

Fw = 2 78 *kip

Fw
Mar32 ~

Mar3d2 = 463

CAL 13372 MCD
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In the previous calcutation (D | 13), the main purpose of the analysis was 1o analyze channels subject to
hydrodynamic impact loads in the suppression pool The jet impingement forces were not part of the governing
load case in the suppression pool  This calculation includes qualification of ASTM A36 channels in the drywell,
.omuayuwuoocmwmnmtwmm.aonmmdmwmmmmum

apply sipnificant luading to the channel flanges

The UFSAR (D | 24) Section 3 6, Table 3 6-8 provides a list of postulated pipe breaks inside the containment.
Two types of breaxs are postulated Circurr‘erential and Longitudinal Circumferential breaks cause jets to
mmwwmumotmm,mmtmmum.mmmmmumwwwm
axis of the pipe  Review of Figs 3 6-1 through 3 6-15 shows that large bore high pressure piping inside the
containment is close to the liner only at the containment wall penetration locations and these are always
horizontal pipe runs  Vertical pipe runs are always away from the containment liner plate Therefore, a jet force
would apply a significant force to the channe! flanges only if thure is a postulated longitudinal pipe break at or
very close ‘o the containment wall pipe penetration

Figs 36-1 through 3 6-15 and Table 3 6-8 can be used to determine the approximate location of all longitudinal
breaks inside the containment Based on this ‘nformation. the closest longitudinal breaks to the liner channels
are the break numbers C214 and C2148 shown in Figs 3 6-3 and 3 66, respectively Per Table 3 6-8. the
pipewhip restraints which have been designed 1o restrain the pipe from whipping 1ue to the postulated breaks at
(214 and C214S are R-7Z and R-88, respectively These restraints are shown on LaSalle Dwg S-384 Rev U
(D1 25) Using the dimensions shown on the plan view. the radial distance from the RPV center line to these
restraints 1s

D1 (27 7125in)? - (3 8in)? *
D1 = 27 84+h

The elbow at which the break occurs is located further from the liner than the restraint. Therefore. the Incation of
the restraint conservatively can be used as the break location The sketch on the following page shows that the
distance from the pipe break 1o the drywell liner is greater than 19 5 ft  According to NUREG \CR-2913 (D1 28).
pipe break forces are not significant at distances greater than 8 pipe diameters from the pipe break location

For the Main Steam line with a diameter of 26 in, this dictance is

DIA 2€ in
D8 8 DIA

D8 = 17.33ft

The distance to the liner is 19 5 ft which is greater that D8 Therefore, it can be concluded that none of the
longituainal or circumferential breaks inside the containment will apply a significant jet loads on the flanges of
the ASTM A36 liner leak chase channels in the containment drywell

CAL1337Z MCD
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tht_.

SUMMARY AND CONCLUSIONS

lnmoonubPlFlUO"w:?.MMMMWMWMQNWmNWM
and the drywell This assessment has been performed using minimum specified matenal yield strength as
determined from vendor supphed certified material test reports (CMTRs) In addition. the design yield strength is
reduced. if necessary. 1o maintain @ minimum of 45 ksi between yield and Jitimate Results are given in terms
dnnmmwmwhum“mmbdmmumwmwm

memmmm1ommmcnnmmwwmmmhmbmmn¢wm
thommwlnthwmwumuunmmomtammmmunbwm

Margin factors are summarized below

Channel Section Weld

Case 1!
C2x1x3Nné Mar11 = 1.08 Mar12 = 5 56
Case 2:
Assembly 39-EE Mar21 = 2 49 Mer22 » 3.82
Drywell Channels Mar21a = 105
Cage 3.

Mard1 = 120

4 1, 4007

Cix Heat No 40079 Mard? ® 4,03
All other C3x4 1 in
Su Pool Mar3ta = 1.18
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0.000"0'0..0...00'000.0.00'.00...000'0000.0000'0.

.

¢ S§TAAD -~ 111

* Revision 20.2

¢ Proprietary Program of

¢ Research Engineers, Inc.
* Date= OCT 25, 1997

¢ Time= 9: 5:13

.
.
.

e ¢ 5 98 e S

USER 1D: SARGENT & LUNDY ENGRS

..0..00.0000'.'.00.00000..000'0...0.'0000.0.0-00.

. STAAD PLANE 2X1X3/16 CHANNEL & TEST PLUG

INPUT WIDTH 72

. UNIT INCHES POUND

. JOINT COORDINATES

10, 0.7 20, .739; 3 0. .9063; 4 .1669 .9063; 5 1.6456 9063
6 1.8125 ,9063; 7 1.8125 .7394; 8 1.6125 0.

. 9 0.5475 ,9093; 10 1.264 .9063; '1 .5475 2.33; 12 1.264 2.33
. MEMBF% INCIDENCES

L 1120220320449 5566677708
10. 6 9 10; 9 10 5; 10 9 11; 11 11 12; 12 10 12

11. MEMBER PROPERTY AMERICAN

12, 1 70 9 PRI IX .1 1Y 8.E=4 12 1,65E-3 AY .5625 AZ .3 YD .1875 2D 3.00
13, 10 11 12 PRI IX .1 IY 4E-4 12 3.562E-4 AY .1488 AZ .1 YD .17 20 .875
14. MEMBER RELEASE

15. 10 12 START MZ

16. CONSTANTS

17, E STEEL ALL

18. POISSON STEEL ALL

19, DENSITY STEEL ALL

20, BETA 0. ALL

21, * STAINLESS STEEL

22. ALPHA 99E-7 ALL

23, SUPPORTS

24, 1 8 PINNED

25. LOAD 1 LC 4,5,7

26. JOINT LOAD

27. 3 FPX 193.4 FY -12.65

20, 6 FX ~12.65 FY ~12.65

29. MEMBER LOMND

30. 1 2 UNI GX 2064,

31. 3 4 5 9 UNI GY =135,

32. 6 7 UNI GX =135,

33. B UNI GY ~95.6

34, '0 UNI GX 82.14

35, 11 UNI GY -39.4

36. 12 UNI GX ~39.4

37. LOAD 2 THERMAL

38. TEMP LOAD

39. 34 5 8 9 11 TEMP 76,

40, LOAD COMB 3

1. 11, 2 1.,

DR EWN -
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2X1X3/16 CHANNEL & TEST PLUG ' == PAGE NO. 2

42. LOAD LIST ALL
43, PERVORM ANALYSIS

PROBLEM STATISTICS

PR s L T R Ll

NUMBER OF JOINTS/MEMBER+LLEMENTS/SUPPORTS = 127 12/ 2

ORIGINAL/FINAL BAND-WIDTH = 5/ 2
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = i

S1ZE OF STIFFNESS MATRIX = 288 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE =« 12.02/ 106%.5 MB, EXMEM « 1.02 MB

¢+ PROCF5SING ELEMENT STIFFNESS MATRIX. 9: 5: 14
+¢ PROCESSING GLOBAL STIFFNESS MATRIX. 9: 5:14
++ PROCESSING TRIANGULAR FACTORIZATION. 9: S5: 14
++ CALCULATING JOINT DISPLACEMENTS. ¥ 5104
+¢ CALCULATING MEMBER FORCES. 9: 5:14

44. PRINT JOINT DISP LIST 3 6
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Calculation L-001337, Rev. 0

2X1X3/16 CHANNEL & TEST PLUG

JOINT DISPLACEMENT (INCH RADIANS)

SBeEETsSTRER R

JOINT LOAD
3 i

.

3

6 i

)

3

X=TRANS

0.00652
=0.00068
0.00585%
0.00645
0.00068
0.00713

Y~TRANS

0.00002
0.00000
0.00002
«0.00004
0.00000
=0.00004

Z-TRANS

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

R r—

X~ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

R e e

«= PAGE NO,

STRUCTURE TYPE = PLANE

Y=ROTAN

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Shssers st END or urts? mbysxs “‘ULT R R R R R R R R R R R

45. PRINT MEMBEr FORCEL LIST 1 4 7 8 10 .2

R e L e

PR ——

2-ROTAN

«0.v0293

0.00056
«0.00237
«0.00358
«0.00056
~0.00414

Project No. 10248-012  Attachment A  Page A3 of 7
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2X1X3/16 CHANNEL & TEST PLUG ; == PAGE NO. 4

MEMBER END FORCES STRUCTURE TYPE = PLANE

BB, BEEEsee-

ALL UNITS ARE ~= POUN INCH

MEMBER LOAD JT AXIAL  SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-2
1 i 1 ~446.67 1434 U 0.00 0.00 0.00 0.00
2 446,67 91.68 0.00 0.00 0.00 496.42

2 1 0.00 -32.51 0.00 0.00 0.00 0.00

é 0.00 32.81 0.00 0.00 0.00 -24.04

3 1 =446.67 1401.93 0.00 0.00 0.00 0.00

é 446.67 124.19 0.00 0.00 0.00 472.38

4 1 4 625.786  ~486.80 0.00 0.00 0.00 ~373.83
9 ~625.38 538.18 0.00 0.00 0.00 17.M

H < 32.51 «0.26 0.00 0.00 0.00 29.46

9 =32.51 0.26 0.00 0.00 0.00 -29.56

i ‘ 650.29 ~487.06 0.00 0.00 0.00 ~344.36

9 ~657.89 538.44 0.00 0.00 0.00 149.21

7 1 7 716.66 654.98 0.00 0.00 0.00 447.39
8 ~716.66 ~555.17 0.00 0.00 0.00 0.00

2 7 0.00 32.51 0.00 0.00 0.00 24,04

8 0.00 -32.51 0.00 0.00 0.00 0.00

3 7 716.66 667.50 0.00 0.00 0.00 471.43

8 +716.66 ~587.68 0.00 0.00 0.00 0.00

9 i 10 690.17 «629.97 0.00 0.00 0.00 192.7%
5 690,17 681.48 0.00 0.00 0.00 ~442.9

e 10 32.51 0.00 0.00 0.00 0.00 29.46

5 -32.51 0.00 2.00 0.00 0.00 ~29.46

3 10 722,68  -629.97 0.00 0.00 0.00 222.21

5 =722.68 661.48 0.00 0.00 0.00 ~472.43

10 1 9 -46.06 66.85 0.00 0.00 0.00 0.00
1 46.06 49.85 0.00 0.00 0.00 1..08

2 9 0.00 0.00 0.00 0.00 0.00 0.00

1 0.00 0.00 0.00 0.00 0.00 =0.01

3 9 ~46.06 66. 84 0.00 0.00 0.00 0.00

1 46.06 49.8% 0.00 .00 0.00 12.07

12 1 10 74.29 -6.25 0.00 0.00 0.00 0.00
12 -74.29 -49.85 0.00 0.00 0.00 31.04

2 10 0.00 0.00 0.00 0.00 0.00 0.00

12 0.00 0.00 0.00 0.00 0.00 0.01

3 10 74.29 ~6.24 0.00 0.00 0.00 0.00

12 =74.29 ~49.85 0.00 0.00 0.00 31.0%
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2A1X3/16 CHANNEL & TEST PLUG == PAGE NO. 5

AR R R R R R R R R R :ND or m?tsr ANALYSIS RESULT R R R R R R R R R

46. PRINT SUPPORT REACTIONS
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2X1X3/16 CHANNEL & TEST PLUG «= PAGE NO. 6

SUPPORT REACTIONS ~UNIT POUN INCH STRUCTURE TYPE = PLANE

- -

JOINT LOAD FORCE-X FORCE-Y FORCE~2 MOM~X MOM-Y MOM Z

1 1 =134 ~046.87 0.00 0.00 0.00 0.00
2 32.51 0.00 0.00 0.00 0.00 0.00
3 ~1401.93 ~d46.67 0.00 0.0C 0.00 0.00
L i «583.17 716.66 0.00 0.00 0.00 0.00
2 -32.51 0.00 0.00 0.00 0.00 0.00
3 ~587.68 716.66 0.00 0.00 0.00 0.00

IR R R AR R R R R R R R R t"o or UTtS'l mLsts nsuLT IR R R R R R R R

47. PRINT MEMBER STRESSES LIST 1 4 7 9
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2X1X3/16 CHANNEL & TEST PLUG - PAGE NO. YFINAC

MEMBER STRESSES

-

ALL UNITS ARE POUN/SQ INCH
MEMP LD ESECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z

1 1 0 %417 0.0 0.0 794.1 2550.1 0.0
1.00 "M4.1 7 0.0 28205.6 20999.7 163.0 0.0

T 0.0 17 0.0 0.0 0.0 57.8 0.0

1.00 0.0 T 0.0 1365.8 1365.8 57.8 0.0

3 .0 794.1 7 0.0 0.0 794.1 2492.3 0.0

1.00 "™ T 0.0 26839.8 27633.9 220.8 0.0

“ 1 0 1112.8C 0.0 21240.2 22352.8 865.4 0.0
1.60 1111.8 C 0.0 10157.3 11269.0 956.8 0.0

8 57.8 C 0.0 1674.1 1731.9 0.5 0.0

1.00 57.8 C 0.0 1679.6 1737.4 0.5 0.0

3 0 UN.aCc 0.0 19566.2 20736.4 865.9 0.0

1.00 1169.6 C n.0 8477.6 9647.2 957.2 0.0

7 1 0 121 C 0.0 25420.0 26694.1 1164.4 0.0
1.00 1241 C 0.0 0.0 1274.1 987.0 0.0

g ¥ 0.0 C 0.0 1365.8 1365.8 57.8 0.0

1.00 0.0 C 0.0 0.0 0.0 $7.8 0.0

3 & BNRa S 0.0 26785.8 20059.9 1222.2 0.0

1.00 12M4.1 € 0.0 0.0 1274.1 1044.8 0.0

9 1 0 1227.0 C 0.0 109%1.5 12178.4 1119.9 0.0
1.00 1227.0C 0.0 25168.7 26395.7 1211.5 0.0

- RN 5.8 C 0.0 1674.1 1731.9 0.0 0.0

1.00 57.8 C 0.0 1674.1 1731.9 0.0 0.0

3 0 120 C 0.0 12625.6 13910.3 1119.9 0.0

1.00 1284.8 C 0.0 268472.8 28127.6 1211.5 0.0

AR R R R R R R R R R END or LAT‘ST ANALYSIS RESULT R R R R R R R R

48, FINISH

IR R R R R R R R R R END or STAAD-XII SRR R R R R R R RS

ssss DATE= OCT 22,1997 TIME= 9: 5:15 *¢¢¢

'.‘.....OQ.0.0..'.0.0.0'0..'Ot0...0.0..0....".0'.'0.0..'

g for questions on STAAD-III, contact: *
b Research Engineers, Inc at ¢
. Ph: (714) 974-2500 Fax: (714) 921-2543 ¢

'.".'0.C"0“t..'....’.“'.t.."'...".'.'.0..0.0...0‘0.
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PAGE NO. 1

0.0.000.0".0.0..'....0.'0..'...0...........0'....

STAAD - 111

Revision 20.2
Proprietary Program of
Research Engineers, Inc.
Date= SEP 30, 1997
Time= 10:42:16

* & & 5 & & s
- B O O R W O O

USER 1D: SARGENT & LUNDY ENGRS

00.0.00000000.00'0..‘0...00..000...0......000'00.0

STAAD PLANE 3X4.19 CHANNEL
INPUT WIDTH 72
UNIT INCHES POUND
JOINT COORDINATES
10, 0.; 20, .774; 30, 1,325 4 0,551 1.325; § 2.178 1.8°%
6 2.727 1.325; 7 2,727 0.774; 8 2.727 0.
MEMBER INCIDENCES
112223 334445, 556,667,770
. MEMBER PROPERTY AMERICAN
1 2 PRI IX .1 1Y .0016955 12 .0016955 AY .273 AZ .2 YD 473 80 1
345 PRI IX .1 1Y .000409%4 12 .0004094 AY .170 AZ .2 YD 170 2D 1
6 7 PRI IX .1 1Y .0016955 12 .0016955 AY .273 AZ .2 YD 273 20 1
CONSTANTS
. § STEEL ALL
. POISSON STEEL ALL
DENSITY STEEL ALL
. BETA 0. ALL
¢ STAINLESS STEEL
. ALPHA 99E-7 ALL
20, SUPPORTS
21. 1 8§ PINNED
22. LOAD 1 LC 4,5,
23. JOINT LOAD
24. 3 FX 16.75 FY -21.99
25, 6 FX -10.523 FY -21.99
26. MEMBER LOAD
1 2 UNI GX 197.03
28. 3 4 5 UNI GY -161.13
6 7 UNI GX ~123.8
30. LOAD 2 JET IMPINGEMENT
31. JOINT LOAD
32. 3 Y -63.7%
33, 6 1Y -62.7%
34, MEMBER LOAD
35, 3 4 5 UNI GY ~467.0
. LOAD 3 THERMAL
37, TEMP LOAD
38. 3 4 5 TEMP 76.
39. LOAD COMB 4
2 1 1i 31
41. LOAD COMB 5 JET IMPINGEMT + THERMAL

B

—
COD IO e W -

=
—
T

e
e wWwN

PR —
w W2
- -
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IX4.19 CRANNEL == PAGE NO. 2

@2.21. 30,400
43. LOAD LIST ALL
44. PERFORM ANALYSIS

PROBLEN STATISTICS

-

NUMBER OF JOINTS/MEMRFR+ELEMENTS/SUPPORTS = 8/ 1 2
ORIGINAL/FINAL BSAND-WIDTh -~ 1/ 1

TOTAL PRIMARY LOAD CASES = 3, TOTAL DEGREES OF FREEDOM = 20
SI1ZE OF STIFFNESS MATRIX = 120 DOUBLE PREC. WORDS

REQRD/AVAIL. DISK SPACE = 12,01/ 1070.8 MB, EXMEM = 1.02 MB

+¢ PROCESSING ELEMENT STIFFNESS MATRIX. 10:42:17
++ PROCESSING GLOBAL STIFFNESS MATRIX. 10:42:17
++ PROCESSING TRIANGULAR FACTORIZATION. 10:42:18
¢+ CALCULATING JOINT DISPLACEMENTS. 10:42:18
++ CALCULATING MEMBER FORCES. 10:42:18

45. PRINT JOINT DISP LIST 3 6
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3¥¢.19 CHANNEL ‘ == PAGE NO. 3

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE

BH RS- -

JOINT LOAD X~TRANS Y-TRANS 2-TRANS X-ROYAN Y-ROTAN  Z~ROTAN

0.00337 «0.00004 0.00000 0.00000 0.00000 =0.00152
0.00035 =0.00012 0.00000 0.00000 0.00000 0.00223

3 1 0.00245 ~0.00004 0.00000 0.00000 0.00000 <«0,00200
é 0.00006 <=0,00012 0.00000 0.00000 0.00000 <«0.00251
3 +0.00102 0.00000 0.00000 0.00000 0.00000 0.00072
‘ 0.00143 ~0.00004 0.00000 0.00000 0.00000 =0.00129
$ «0,00035 -0.00012 0.00000 0.00000 0.00000 =0.00223

6 1 0.00235 ~0.00004 0.00000 0.00000 0.00000 <0.00081
¢ ~0.00006 <-0.00012 0.00000 0.00000 0.00000 0.00251
3 0.00102 0.00000 0.00000 0.00000 0.00000 <0,00072
B
5

AR R R R R R R R END or “Tts, mLYSIS u’uL? R R R R R R R R

46. PRINT MEMBER FORCES LIST 1 4 7
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IX4.19 CHANNEL . == PAGE NO, “

MEMBER END FORCES STRUCTURE TYPE = PLANE

RS REAE RS-

ALL UNITS ARE -~ POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z  TORSION MOM~Y MOM-2
1 1 i 215.09 86.47 0.00 0.00 0.00 0.00
2 ~215.09 66.03 0.00 0.00 0.00 7.9

2 1 700.50 ~201.91 0.00 0.00 0.00 0.00

2 +=700.50 201.91 0.00 0.00 0.0 ~156.28

3 1 2.00 -4.70 0.00 0.00 0.00 0.00

F 0.00 4.70 0.00 v.00 0.00 -3.64

4 1 215.09 81.76 0.078 0.00 0.00 0.00

2 ~215.09 70.74 0.00 0.00 0.00 4.27

5 1 700.50 ~203.79 0.00 0.00 0.00 0.00

2 +=700.50 :03.79 0.00 0.00 0.00 «157. 4

4 1 4 191.35 104.32 0.00 0.00 0.00 -23.55
$ ~191.3% 157.52 0.00 0.00 0.00 -19.67

l 4 201.91 379.44 0.00 0.00 0.00 -12.43

5 +201.91 379.44 0.00 0.00 0.00 12.43

3 ‘ 4.70 0.00 0.00 0.00 0.00 6.23

L -4.70 0.00 0.00 0.00 0.00 -6.23

B 4 196.05 104.32 0.00 0.00 0.00 -17.32

$ ~197.05 187.52 0.00 0.00 0.00 -25.90

5 “ 203,79 379.44 0.00 0.00 0.00 «9.93

$ <203.79 379,44 0.00 0.00 0.00 9.93

7 i 7 266,29 112.61 0.00 0.00 0.00 50.08
8 -268.29 «16.79 0.00 0.00 0.00 0.00

. 7 700.50 201.91 0.00 0.00 0.00 156.28

& =700.50 ~201.9) 0.00 0.00 0.00 0.00

3 7 0.00 4.70 0.00 0.00 0.00 3.64

8 0.00 -4.70 0.00 0.00 0.00 0.0U

4 7 268.29 117.31 0.00 0.00 0.00 $3.72

8 -268.29 =21.49 0.00 0.00 0.00 0.00

5 1 700.50 203.79 0.00 0.00 0.00 157. 4

8 +-700.50 ~-203.79 0.0¢ 0.00 0.00 0.00

IR EE R R R R R R R R tND or uTEsT mALYSIs nsULT R R R R R R R RS

47, SECTION 0. .5 1., MEMB 4
48. PRINT SUPPORT REACTIONS
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3%4.19 CHANNEL == PAGE NO. 5

SUPPORT PEACTIONS ~UNIT POUN INCH STRUCTURE TYPE = PLANE

-

JOINT LOAD FORCE~X FORCE-Y FORCE-Z MOM=~X MOM-Y MOM I

1 1 ~86.47 215.09 0.00 0.00 0.00 0.00
2 201.91 700.50 0.00 0.00 0.00 0.00
3 4.70 0.00 0.00 0.00 0.00 0.00
4 -81.76 215.09 0.00 0.00 0.00 0.00
4 203.7° 700.50 0.00 0.00 0.00 0.00
# 1 «16.79 268.29 0.00 0.00 0.00 0.00
2 -201.91 700.50 0.00 0.00 0.00 0.00
K -4.70 0.00 0.00 0.00 0.00 0.00
4 ~21.49 268.29 0.00 0.00 0.00 0.00
5 «203.79 700.50 0.00 0.00 0.00 0.00

R R R R R R R R R tND or u?;st mALsts nsuLT SRR R R R R R R R

49. * UNIT INCH KIP
50. PRINT MEMBER STRESSES LIST 1 4 7
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3%4.19 CHANNEL

MEMBER STRESSES

SRR sSEREERE---

ALL UNITS ARE POUN/SQ INCH
MEMB LD SECT AXIAL BEND-Y

1 % N 787.9
1.00 787.9

2 .0 2565.9

1.00 2565.9

3 .0 0.0

1.00 0.0

‘«. .0 787.9

1.00 787.9

S .0 2565.9

1.00 2565.9

- - e Ao

-
OO COOO0C

OnNGO=-S=-000n0

4 1 .0 1135.6
0.50 1125.6
1.00 1125.6

3 8 190
0.50 1187.7
1.00 1187.7

3 9 59
0.50 2.1
1.00 21,1

¢« 0 182
0.50 1153.2
1.00 1183.2

$ .0 11900
0.50 1198.8
1.00 1198.8

N

OO0 O0OO0C CO0OO0OODOO0O0OO0OOO
COODCDOOODO0OO0O0OO0COoOO0O0O

onNnoonoaononOoaooooOoan

7 1 0 962.7
1.00 982.7

2 .0 23%66.0

1.00 2566.0

p BRI 0.0

1.00 0.0

4« .0 982.7

1.00 982.7

5 .0 23660

1.00 2566.0

OO0OTDOOOO0OCOO

COOO0OO0OO0OO0OOCOO COO0OO0OWLWOOCOCO

QGOOOOO0O00n

BEND-2

2062.2

4031.6
000

COMBINED

787.9
1424.5
2566.0

15147.7
o.o

293.1

787.9
1131.4
2566.0

15264.9

6015.9
12571.5
5209.0
3767.%
35771.6
3767.5
1321.6
1321.6
1321.6
4749.6
11305,
6530.
3261.
35265.
3261,

o~oonN

5214,
982.
15147,
2566.
293.
0.
5307.
982.
15264.
2566,

OO N8O OJddw

== PAGE NO.

SHEAR-Y SHEAR-Z

316.7
241.9
739.6
739.6

17.2

17.2
299.5
25’.1
746.5
7“‘5

611.6

2232.0

412.5
61.5
739.6
739.6
17.2
17.2
429.7
78.7
746.5
8.5

SRR R R R R R R R E"D or utts, NLYSIS “SULT R R R R R R R R

51, * PARAMETERS

$2. * CODE AISC

$3, * CHECK CODE 1 TO 12 14 TO 22
54. FINISH

IR R R R R R R R mo or Sfub.xxx SRR R AR R R

OO0 0DDO0OO0O0O0CO

OO0 O0OO0OO0OO0O

OO0 O0OO0DO0OODODO0OO0O0DO0OO0O0CO

- -

CO0DO0OO0O0DO0OD0DO0COO0OCOOO

OO0 O0O0O0O0OO0OO0OO0O
OO0 0DO0OVOOCOO
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WA
eoss DATE= SEP 30,1997 . TIMEs 10:42:19 *oe¢ F (-

.'.OC..'OO.'.'..0.00..0..O.....'..".0'0..'00.00‘0..00..0

¢ for questions on STAAD-I1I, contact: .
¢ Research Engineers, Inc at .
* Ph: (714) 974-2500 Fax: (714; 921-2543 .

.!0.0Q..0.....0..'.000".0.Q.O..Q'.....'O.....000000...0'
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PAGE NO. 1

..'...'0.'.0'0"0..'0.".'0.0'."00......"tt"...

. *
* STAAD - 111 ’
¢ Revigion 20.2 "
¢ Proprietary Program of *
¢ Research Engineers, Inc. ¢
oy Datew OCT 28, 1997 .
¢ Time= 13:37: 2 .
. -
. -
* -

USER ID: SARGENT & LUNDY CNGRS

.00'."0'00'00"Q"..'O'."'O'.'O‘...'t"'...".

. STAAD PLANE 3X4.19 CHANNEL
INPUT WIDIK 72
. UNIT INCHES POUND
JOINT COORDINATES
10, .9 20, .774; 3 0. 1.325; ¢ 0.551 1.325; 5 2.176 1.325
. 6 2,727 1.325%; 7 2.727 0.774; 8 2.727 0.
. MEMBER INCIDENCES
112233448856 66 7008
. MEMBER PROPERTY AMERICAN
10. 1 2 PRI IX .1 1Y .0016955 I2 .0016955 AY .273 AZ .2 YD .273 2D 1
11, 3 4 5 PRI IX .1 IY ,0004094 12 .0004094 >Y .170 AZ .2 YD .170 2D 1
12, 6 7 PRI IX .1 IY .0016955 12 .0016955 AY .273 AZ .2 YD .273 2D 1
13. CONSTANTS
‘4. E STEEL ALL
15. POISSON STEEL ALL
16. DENSITY STELL ALL
17. BETA 0. ALL
18, * STAINLESS STEEL
19. ALPHA 99E-7 ALL
20. SUPPORTS
21. 1 & PINNED
22. LOAD 1 LC 4,5,7 UPPER CHANNEL
23. JOINT LOAD
24. 3 FX 56.48 FY -6.1425
25, 6 FX ~3,825 FY -6.1425
26, MEMBER LOAD
27. 1 2 UNI GX 688.
28, 3 4 5 UNI GY =45,
29. 6 7 UNI GX -45
30, LOAD 2 LC 4,5,7 LOWER CHANNEL
1. JOINT LOAD
32. 3 FX 3.825 FY «6.1425
33, 6 FX -58.48 FY -6.1425
34. MEMBER LOAD
35. 1 2 UNI GX 45.
36. 3 4 5 UNI GY =45,
37. € 7 UNI GX -688.
38. LOAD 3 LC 4,5,7 CHANNEL AT EL. 703'-0"
39. JOINT LOAD
40. 3 FX 3.825 FY -6,1425
41. 6 FX -39.69 FY -6.1425

-

WO dNAUE WN e
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3X4.19 CHANNEL : == PAGE NO, 2

42.
43,
44,
45.
46.
47.
L1
49,
50,
51.
52.
| JF°

2
:

I GX 45.
UNI GY =45,

1 GX =467,

LC 4,5,7 PRESSURE LOAD = 197.03 PSI
LOAD

0.523 FY -21.99
16,75 FY -21.99
D

1 GX 123.8
UNI GY -161.13
I GX -197.03
THIRMAL

LOAD

7 TEMP 76.
COMB €

ES
eiogeg

w

-
Aw—=Xow

Ugwiﬂ 1 >

-8 38

60. 2 1. 5 1.

61. LOAD COMB 8 CHANNEL AT EL. 703'-0"
82 33,013

63. LOAD COMB 9 PRESSURE LOAD + THERMAL
$4. ¢ 1. 5 1.0

65. TOAD LIST ALI

66. PERFORM ANALYSIS

PROBLEM STATISTICS

S ERSERE SRR EREEREES IPeEeRERReEERRRRee

NUMBER OF JOINTE/MEMBER+E.WMENTS/SUPPORTS = 8/ 1/ 2
ORIGINAL/FINAL BAND-WIDTH = 1/ 1

TOTAL PRIMARY LOAD CASES = 5, TOTA. DEGRFES OF FREEDOM = 20
SI2E OF STIFFNESS MATRIX = 120 DOUBLE P"EC. WORDS

REQRD/AVAIL. DISK SPACE = 12.01/ 1069.0 M3, EXMEM = 1.02 MB

++ PROCESSING ELEMENT STIFFNESS MATRIX. 13137: 4
++ PROCESSING GLOBAL STIFFNESS MATRIX. 13137 ¢
++ PROCESSING TRIANGULAR FACTORIZATION. 13:37: 4
++ CALCULATING JOINT DISPLACEMENTS. 13:37: 4
++ CALCULATING MEMBER FORCES. 13131 4

67. PRINT JOINT DISP LIST 3 6
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3X4.19 CHANNEL ; -= PAGE NO. 3

JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = PLANE

-

JOINT LOAD X-TRANS Y-TRANS 2-TRANS X-ROTAN  Y-ROTAN 2-ROTAN

3 0.00769 0.00001 0.00000 0.00000 0.00000 =0.00811
-0.01168 =-0.00003 0.00000 ©0.00000 0.00000 0.01242
-0.00765 =0.00002 0.00000 0.00000 0.00000 0.00809
«0.00095 =0.00003 0.00000 0.00000 0.00000 0.00050
-0.00083 0.00062 0.00000 0.00000 0.00000 0.00097
0.00687 0.00063 0.00000 0.00000 0.00000 -0.00714
-0.01250 0.00060 0.00000 ©0.00000 0.00000 0.01339
-0.00848 0.00060 0.00000 0.00000 0.00000 0.00905
6 0.00760 =0.00003 0.00000 ©0.00000 0.00000 =0.00425

,00000 0.00000 0.00594
.00060 ©0.00000 0.00395
,00000 0.00000 0.00111
,00000 0.00000 =0.00083
.00000 0.00000 =~0.00508
,00000 0.00000 0.00511
,00000 0.,00000 0.00312
.00000 0.00000 0.00028

-0.01189 0.00002 0.00000
-0.00780 0.00001 0.00000
-0,00106 =0.00004 0.00000
0.00122 0.00100 0.000:0
0.00882 0.00097 0.000u0
-0.01067 0.00101 0.00000
-0.00658 0.00100 0.00000

1

2

3

o

5

€

9

8

9 ~-0.00177 0.0005% 0.00000 0.00000 0.00000 0.00347
1

2

3

4

5

6

-

8

9 0.00016 0.00096 0.00000

OO0 O0DO0O0O0O0

IR R R R R R R R R R R END OF LATES'!' ANALYSIS RESULT SRR R R R R

68. PRINT MEMBER FORCES LIST 1 4 7
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3X4.19 CHANNEL ' «= PAGE NO. *

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z  TORSION MOM-Y MOM-2
1 1 1 -49.48 463.69 0.00 0.00 0.00 v.00
2 49.48 -275.18 0.00 0.00 0.00 101.22

2 1 241.3% ~336.75 0.00 0.00 0.00 0.00
2 -241.35 349.08 0.00 0.00 0.00 -93.96

3 1 181.49 -225.46 0.00 0.00 0.00 0.00
2 ~181.49 237.79 0.00 0.00 0.00 -63.46

4 1 257.07 -92.13 0.00 0.00 0.00 0.00
2 =2951.07 126,06 0.00 0.00 0.00 -29.89

5 1 -1.34 -7.29 0.00 0.00 €.C0 0.00
2 1.34 7.29 0.00 0.00 0.00 -2.00

6 1 -50.82 456,40 0.00 0.00 0.00 0.00
2 50.82 -267.89 0.00 0.00 0.00 99.23

7 1 240.02 -344.03 0.00 0.00 0.00 0.00
2 -240,02 356.36 0.00 0.00 0.00 -95.95

8 1 180.16 -232.74 0.00 0.00 0.00 0.00
2 ~=180.16 245.07 0.00 0.00 0.00 -65.46

9 1 255.74 -99.42 0.00 0.00 0.00 0.00
2 =2%B. 133.34 0.00 0.00 0.00 -31.89

4 1 4 162.39 -80.42 0.00 0.00 0.00 -110.93
$ +=162.39 153,54 0.00 0.00 0.00 =79.17

2 4 377.70 210.42 0.00 0.00 0.00 170.36
$ 377,70 -137.2» 0.00 0.00 0.00 112.15

3 4 266.41 150,55 0.00 0.00 0.00 111.853
§ «266.41 =77.43 0.00 0.00 0.00 3.1

4 i 204.79 146.30 0.00 0.00 0.00 13.07
$ ~204.79 115.54 c.00 0.00 0.00 11.92

S 4 7.28 -1.34 0.00 0.00 0.00 €.75
5 -7.29 1.34 0.00 0.00 0.00 -8.92

6 “ 169.68 -81.75 0.00 0.00 0.00 -104.18
$ ~169.68 154.88 0.00 0.00 0.00 -88.08

7 N 384,99 209.08 0.00 0.00 0.00 17711
§ =384.99 -135.96 0.00 0.00 0.00 103.24

8 - 273.69 149.22 0.00 0.00 0.00 118.28
8 <«273.69 -76.09 0.00 0.00 0.00 64.79

9 “ 212.08 144.96 0.00 0.00 0.00 19.82
$ ~212.00 116.87 0.00 0.00 0.00 3.00

7 1 7 184.48 133.77 0.00 0.00 0.00 90.06
8 ~-184.48 -98.54 0.00 0.00 0.00 0.00

2 7 +«106.35 -59.87 0.00 0.00 0.00 -252.42
8 106.35 592.38 0.00 0.00 0.00 0.00

3 ; -46.49 -30.60 0.00 0.00 0.00 -163.57
8 46.49 392.06 0.00 0.00 0.00 0.00



Calculation L-001337, Rev. 0 Project No. 10248-012  Attachmeat C  Page C5 of 8

3X4.19 CHANNEL == PAGE NO. $

MEMBER END FORCES STRUCTURE TYPE = PLANE

ALL UNITS ARE -- POUN INCH

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-~2
4 7 226,31 79.48 0.00 0.00 0.00 2.50
8 -226.31 73.02 0.00 0.00 0.00 0.00

$ 7 1.34 7.29 0.00 0.00 0.00 5.64
8 -1.34 7,29 0.00 0.00 0.00 0.00

6 7 185,82 141.C¢ 0.00 0.00 0.00 95.70
8 ~-185.82 ~106.23 0.00 0.00 0.00 0.00

7 7 ~105.02 «52,58 0.00 0.00 0.00 -246.78
8 105,02 585.10 0.00 0.00 0.00 0.00

8 7 -45.16 -23.32 0.00 0.00 0.00 «157.93
8 15.16 384.77 0.00 0.00 0.00 0.00

9 7 227.65 86.76 0.00 0.00 0.00 8.14
8 =227.65 65.74 0.00 0.00 0.00 0.00

IR R R RS R R R R RS END or uTEST ANALYSIS RESULT IR R R R R

69, SECTION 0. .5 1. MEMB 4
70. PRINT SUPPORT KEACTIONS
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3X4.19 CHANNEL . == PAGE NO. 6

SUPPORT REACTIONS ~UNIT POUN INCH STRUCTURE TYPE = PLANE

- -

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
1 1 -463.69 ~49.48 0.00 0.00 0.00 0.00
2 336.7% 241.35 0.00 0.00 0.00 0.00
3 225.46 181.49 0.00 0.00 0.00 0.00
4 92.13 257.07 0.00 0.00 0.00 0.00
5 7.29 -1.34 0.00 0.00 0.00 0.00
6 -456.40 -50.82 0.00 0.00 0.00 0.00
7 344.03 240.02 0.00 0.00 0.00 0.00
8 232.74 180.16 0.00 0.00 0.00 0.00
9 99.42 255,74 0.00 0.00 0.00 0.00
8 1 -98.94 184.48 0.00 0.00 0.00 0.0n
2 $92.38 -106.35 0.00 0.00 0.9 0.00
3 392.06 -46.49 0.00 0.00 0.00 0.00
4 73.02 226,31 0.00 0.00 0.00 0.00
5 «7.29 1.34 0.00 0.00 0.00 0.00
6 -106.23 185,82 0.00 0.00 0.00 0.00
7 585.10 -105.02 0.00 0.00 0.00 0.00
8 384.77 -45.16 0.00 0.00 0.00 0.00
9 65.74 227.65 0.00 0.00 0.00 0.00

AR R R AR R R R R END OF LATEST ANALYSIS RESULT IEE R R R R R R

71. PRINT MEMBER STRESSES LIST 1 4 7
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3X4.19 CHANNEL

MEMBER STRESSES

ALL UNITS ARE POUN/SQ INCH

~3

LD SECT

o

AXIAL

181.2
181.2
884.1
884.1
664.8
664.8
941.7
941.7

4.9

4.9
186.1
186.1
879.2
879.2
659.9
659.9
936.8
936.8

955.3
985.3
955.3
921.8
2 238
2221.8
1567.1
1567.1
15¢7.1
1204.7
1204.7
1204.7
42.9
42.9
42.9
633.1
996.1
948 .1
2264.6
2264.6
2264.6
1629.9
1609.9
1609.9
1247.5
1247.5
1247.5

675.8
675.8

OO00000-S3a33000000=-393

OO0OO0O000000O000000d0O00000000000

o0

BEND~Y

OO0 00O COC OO0 O0DO0DO0OO0COO

[« BsReoleBeBoelolaBlelolelalofloolelalelelofelelelelelolle]
OO 0000000000000 OCOO0COoOO0OCO0O0O0O0O0O

oo
oo

WECW R N -

CODOODO0OO0O 0O OO0 COO0OO0OCOO

BEND-Z

~N o ~d @©

- o~ - w -—

o o o o o
ol el

~
5
SNO OO O0OUVODIOODONOWLOaOWO

T

NOOOOONOD JOULODWOoOWOoOWwWo

-4
~3
~N

i
~
~3

2567.
23030.8
6380.9
16436.8
35370.3
2958.5
¢.¢85.5
23155.8
842.4
15303.2
2713.9
10923.0
2475.0
1400.6
1626.0
1851.3
21630..
4754.9
16288.1
36771.0
4584 .5
21434.2
24556.4
2468.4
13451.9
4114.6
9297.0
623.7

7250.6
¢.0

COMBINED

181.
8330.
884.
8448,
664.
574,
941.
3348.
4.
165,
186.
8174.
879,
8604.
659,
5929.
936.
3504.

23986,
7336.
17392.
37592.
5180,
25507,
24722,
2409,
16870,
3918,
12127.
3679.
1443,
1668,
1894,
22628,
57183,
19286.
39035,
6849,
23698,
26166.
4078.
15061.
5362.
10544,
1871.

7926.
675.

3
5

O W WMNN JNNWON J e

N H DWWES~ NNNOWNOW IO N DWW O

w W

== PAGE NO.

SHEAR-Y SHEAR-2

1698.5
1008.0
1233.5
1278.7
825.8
871.0
337.5
461.7
26.7
26.7
1671.8
981.3
1260.2
1305.4
852.5
897.7
364.2
488.4

473.1
688.1
903.2
1237.7
1022.7
807.6
885.6
670.5
455.5
860.6
90.5
679.6

~N a3
w0 w

480.9
696.0
911.1
1229.9
1014.8
799.7
877.8
662.7
447.6
852.7
82.¢
687.%

490.0
362.4

. |

OO0 OO0 O0OO0DO0OO0OO0OO0OODDOO0CO
COO0O0DO0OO0CDO0OO0O0DO0OO0OO0DDO0ODOO0OO0O

OO0 CO0OO0O0DO0OOOOCDODOO0OO0OO0O 0000000000 O
roiloiBogelit wlbh bt ol it o B i gl -0 S A g R iR v I sk
OO CLULULODOODOOODO0OO0OOCOODO0O0OO0OO0DDO0OO0OO0COCOCO

oo
oo

-
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3X4.19 CHANNEL . -- PAGE N0. 8/ FINAL

MEMBER STRESSES

-

ALL UNITS ARE POUN/SQ INCH
MEMB LD SECT AXIAL BEND-Y BEND-Z COMBINED SHEAR-Y SHEAR-Z

2 .0 389.6 T 0.0 20321.7 20711.3 219.3 0.0
1.00 389.6 T 0.0 0.0 389.6 2169.9 0.0
3 0 170.3 T 0.0 13168.5 13338.8 112.1 0.0
100  110.3 % 0.0 0.0 170.3 1436.1 0.0
4 .0 829.0 C 0.0 201.1 1030.1 291.1 0.0
1.00 029.0C 0.0 0.0 829.0 267.5 0.0
5 .0 4.9 C 0.0 454.0 458.8 26.7 vy
1.00 4.9 C 0.0 0.0 4.9 26.7 0.0
6 .0 680.6 C 0.0 7704.5 8385.2 516.7 0.0
1,00 e680.6C 0.0 0.0 680.7 389.1 0.0
7 .0 384.7 T 0.0 19867.8 20252.5 192.5 0.0
1,00 3.7 7T 0.0 0.0 384.7 2143.2 0.0
8 .0 165.4 T 0.0 12714.6 12880.0 85.4 0.0
1:.00 1.4 7 0.0 0.0 165.4 1409.4 0.0
9 .0 833.6 C 0.0 655.1 1489.0 317.8 0.0
1.00 033.%9C v.0 0.0 833.9 240.8 0.0

AR R R R R R R R AR END or LATEST ANALYSIS RESULT IR AR R R R R R

72. FINISH

AR R R R R R R R R END OF STAAD“III R R R R R R R ]

e*++ DATE~ OCT 28,1997 TIME= 13:37: 5 #¢***

Y e ey e e e e R R e R R R R R R R A R R A R A A R AR A A

* For questions on STAAD-III, contact: .
o Research Engineers, Inc at '
¢ Ph: (714) 974-2500 Fax: (714) 921-2543 ¥

T I e e e e R R R AR R R R A R R R R R A D
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- Calculation L-001337
Project No. 10248-012
ATTACHMENT D
Paged 0f39 R/e

REYNOLDS ALUMINUM SUPPLY COMPANY

METALS AND BUILDING PRODUCTS

4500 H1FTH AVENUE S P Q. BOX 1078% BIRMINGHAM, ALABAMA 35202 205/591.2341

September 31, 1974

Chicago Bridge
P. 0. Box 774
Kankakee, Illinois 60901

Attention: Art Johnson

Please use this letter as authorization to mark material on P.O,
# C73-6336~-12A as follows:

6 pcs. Ht. # F30188
22 pcs. Ht. # 23755
39 pes. Ht. # 17797

7 pcs. Ht. # 42379

Very truly yours,

REYNOLDS ALUMINUM SUPPLY CO.

P

Bob Littleton
BL:rf

cec: Vile

In business since 1814 1



Calculation L-001337

ATTACHMENT D

Page S0f39 ®&/€

CERTIFICATE OF TEST
STAINLESS STEEL
P11 974

s . Date s
Customer Customer O:1der No. W

Address
Consignee Consignee Order No.
Address
Invoice No. M 7 ? Date of Shipment y. | '&7‘}/1
Specitication 3 T7N-A -2 H 0 Grade S0 #
MATERIAL
ITE™ HEAT NUMBER NUMBER OF Pl!Cti SIZE = CONDITION
/.| F30188 b A Al A3 IR0 +3-1 8,23
A | 43755 /1 AX | A3/i¢ XIRoO 2321, 2%-15,2%)
3. | 4a315% il AKXl A dleXIRO
d.| 19797 39 2x1 X3//6 X/d0
X & Y2379 7 AX I A3/ /0 21318
| CHEMICAL ANALYSES
iTem c Mn P < S CR N1 cv T Ce Mo |
)l owe | 12| oal|.on| Se 1£18 L7
2| o# | 165 |.026.016 70 [1£.30 £.60
3 |.0% |165 026|016 70 1880 £.e0
‘W, |.033 |/.02 | 028|014 &S |I7.169.10 |
.| 05 |1 4T o0lglol 811828 8.60| i
|
PHYSICAL PROPERTIES
TEm ENSILE ITR(NGTHY& YIELD STRENGTH % ELONGATION HARDNESS REMARKS
6, | £7,800 39000 S0 6756
2.1 &0 ,f00 34,700 &9 RBE L
3, | &0 800 34, 700 .3 RE §2
| 85 400 38 200 ed 147879
ilal' §6,700 | 35,00 5.2 R&E £
above order number are

We certity that the chemical analyses and physical test results applying on the
correct and true to the best of our knowledge and beliat

n—

Reynolds Aluminum Supply Company _w‘,

m—

___M Lt '7’

Sweorn and subscribed to before me

NOTARY PUBLIT




Addition

r"‘“—’—'“‘\ ITT HarperInc. [ = Brdest Mo, 40484
TT 8200 Letigh Avenue  Morton Grove il BOS .I

ATTACHMENT D
——————— J " 9(’6 w»r PLX}'C 6 0f 30 R'(‘

CLRTIFIED TEST REPORT Date: B/16/74

MMH Register N(C _00‘,“19
METAL GOODS SERVICE CENTER

DIV ALCAN ALUM

|10 W, ADDISON STREET

CRANYLIN PARY O ILL, 601131

HMH WOTIk

Purchase Ords

145/2 Jo4 STAINLESS STEEL
CHANNE |

e ———————

et ooy

0" QZZ;C_??-Y.
omons ASTM_A L
Y. g 9% C_kﬂ—_g\

!

7y

—————————————

Properties

——————— ———
r— ———
g e e

£longqat ion Hardness

e ————— ———

e o ———— ——

are correct @S




vatdi «* O Lt aiet © ot e 4 AP R e
L . .

.~ .
. )3 . . s ¢ @
] b : 7 -
' > . et .,

L TG ITT Harpcr Inc, (=3 B
LACIL -

L)
8200 Lehch Averws . 24orton Grove. I 60053 ooy et p

' bhan dhnn © Page0f39 R/®
CERTIFI1ED TEST REPORT Date: 6/4/76 CHALGED
' ] : WHH Register No, 005090 1ron
tomer: METAL G0O0ODS SERVICE
; DIV ALCAM ALUM s
PO, COX W27 HMH Drawing NO.
ress: FRAIXLIN PARK, -1LL, 60131 .

HMH Work Order Ho,

chase Order No, 24=30007

boscrlp(-on of Item

ight and

Pieces Shape Size. Length

B0oLS LOS

1D PCS CHANNEL 2 x| x /W Y RS 304 STAINLESS STEEL

YTSROBTE 1508 V5 T1% LT
A A tere ay.0e0t8
| pa't Sairkid L.l 7:7:’: o |
spLokicaTons  AStm 4230 !
i TogeM.. ¥ Chovwed |

|

Chemical Analysis | w‘f x;: /Ztu L 2
Heat Number C [ 3 2 cv MO CR Sl M ”—0/4 ﬂ77)’
30599 00 | Lot2| .o022)..b3 | .25 | 18.30 9.65, RN v&_, &
30706 T.o6h | L0210 on] .5t | .v | 18,69 | vo.0d [ .26 | 'eUS ! '
30013 ow | 018] 03] .26 | .28 | 10,68 | 990 | o3 1S T-

Mechanicaol Propertics

heat Number | Tensile Strength | Yield Strength % Elongotion | R of A | Hardncss PCS  LOS
30599 90,600 51,700 50 68 57 308
30*26 ‘91,000 ¢0,800 ) 67 aé;ﬂ \ Loz
30013 \ 89,200 43,300 51 70 2 3 13

we hereby certify hat the sbove figures arc correct as contsined in the records of this /3

f o NS ;
ad J M’ OQO{:OI-‘\\.»Q _—-—-.._.
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Q48 REV D Materia! Types:

-~ MATERIAL HEAT - 1. Welded Assemblies
NUMBER SHEET 2. Non-Welded Code Matl,
3. Non Code Mat!.
E i == : !
Material Heat No. PR man 2 Material Heat No. 4
{ dol23 4 Calculation L-001337

ATTACHMENT D

i Qel2) Page 90139 R/®

Piace-
Mark
8-
zz -b fo 2 Project No. 10248-012
_.ll° v 4

= SN

o —

-

=

el

8

Jata taken from agee with appl le CB&! QA Manual > w‘/

Bl Shop QA Dau | CHKD
|DATE

leviewed (for nmmol covered by code): /// [Contract No. | No. 1&_
\uthorized Inspector (3hop) - 73 6336 | ShLot—

-
|




a1 :
o o . MATERIAL HEAT . m‘."xﬂXoTAmmNm
NUMBER SHEET 2. Non-Welded Code Matl,
3. Non Code Matl,
Piece- Plece- >
Mark l 2 Material Heat No. §2 M ! 2 PRRRPPRAVR |
-
__.é.é.i—— m Calculation L-001337
- 1 deee © Project No. 10248-012
8- = l" ¢ o ATTACHMENT D
Page 100139 R/@
- ¢ Beée o
8815 10 Becc 0 .
|
|
I | |
‘1
i
? i
| | |
| J !
| | | ]
1 ? | [ | I I
| | 3 eER S ;
| | ‘, | i
1 Pt ’ !
| 3 = g !
| ' | | ’ | B E
| | | |
s T e T
'8y ¥
Data taken from recor with appicdble CB&! QA Manual i JEme— o 1/
CBI Shop QA Dltc /2/ /7:\ g [SHRY 7/
IDATE |
”
Reviewed (for material covered by code): / -y | Contract No. No. _é’_é_
Althorized lnngctor(Shoo' M_ o ») 4 3.6 336 | ™ o s
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\Usight and . \9 " . e :
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TTH
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CERTIFIED TEST 5*?" | ——re—3 TR
¢ CENTER gl b oo m e
Customer: RETAL CUODS SERVICE CENTER “ale y .
ol'.'.inc‘o. SLUM INUM Calculation L-001337 4-5)’/

248012 .
11400 W ADD SN STREET Project No. 10248012 oy Drawing Ne,

€T ATTACHMENT D
Address:  TPANLIN PARY, ILLIBOIS SOLL poiiorsg @ /e

HMH work QOrder No.
Purchase Order No, 24=20675

" Description of item

Weight and — - —=-- - - . s :
Pieces Shape Size Length Material
A ]
N . " ”
i'}’ﬁc;" Chatin L 2 x 1 x /16 1e' /L 0k STAINLESS CTEEL
\ . X '
04N L85 :
';: rc;’ CHANNIL 3 = ) N M6 =i AL s01, STAINLESS STEEL

FR
Chemical Analysis
\ : Las | Pt
Heat Number C $ P cu KO0 CR N1 St MN
‘—‘\ . f & \
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