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1.0 Scope

A design review meeting was held to review ECN 648492. During the review meeting
all RCR comments were reviewed and dispositioned to the satisfaction of the reviewers. This
review covered the modification of the existing Safety Class 1" Carbon Steel (CS) Cover Plate
over the Saltwell Pump Pit for 241-U-109 tank and also adding additional 2" CS plate for
shielding purposes. Modification of this 1" plate was needed to cut four additional slots for
inserting the electrical wire connection from the PIC (Pumping and Instrumentation Control)
Skid and to provide a 8"X6" hole to insert a sensor for the Flammable Gas Monitor (FGM).

A design review of ECN 648484 to modify existing 1” plate and add 2" steel plate 1s
done of 241-U-105 by comparison with 241-U-109 cover plates, which has the same size cover
plates.

A design review for CS cover plates to replace concrete cover blocks is done by
similarity and comparison with 241-U-109 cover plates for the following pits: 241-U-103, 241-
AX-101, 241-A-101, 241-SX-105, 241-S-A, 241-S-C, and 241-SX-A.

The FSAR, HNF-SD-WM-SAR-067 Rev. 1, Table 3.4.2.9-3 identifies cover blocks (or
Cover Plates for Saltwell Pumping) as Safety Class to knockdown spray leak and to limit the
release of waste aerosols into the atmosphere. Pit covers arc also a mitigative feature for other
accidents and provides radiation protection (i.e. shielding) for facility workers.

NOTE: The following are documents relevant to a particular cover plate modification. Those
without a document number are included as appendices to this design review report. [See
Table of Contents for a description of appendices. ]

Documents Reviewed: 1) ECN-648492, Install 2" shielding Plate & Modify

1" cover plate on 241-U-109.

2)  USQ TF-99-0229, Rev. 5, Install Saltwell Pumps
and Jumpers, 241-U Tank Farm, Modify Cover Plate

3)  RPP-5989, Rev. 0, Radiological Design Review Screening-
Saltwell Pumping at 241-U-109 Pump Pit.

4) Calculations for structural Integrity of steel cover plate
dated: 11/9/99.

Documents for cover plates at U-105 and U-103:

1) ECN-648484, Install 2" Shielding Plate: 241-U-105

2) RPP-6641, Rev. 0, Radiological Design Review Screening-Saltwell
Pumping at 241-U-105 Pump Pit.

3) USQ TF-99-0229, Rev. 4, Install Saltwell Pumps and Jumpers, 241-
U Tank Farm, Modify Cover Plate (for U-105)

4) Calculations for structural Integrity of steel cover plate U-105 and U-
103 dated: 3/11/99.

5) ECN-648470, Install 2” Shielding Plate: 241-U-103

6) RPP-6640, Rev. 0, Radiological Design Review Screening-Saltwell
Pumping at 241-U-103 Pump Pit.
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7) USQ TF-99-0229, Rev. 3, Install Saltwell Pumps and Jumpers, 241-
U Tank Farm, Modify Cover Plate (for U-103)

Documents for cover plates at AX-101:

1) ECN-659244, Fab and Install Cover Plate on Distributor Pit AX-101

2) RPP-5844, Rev. 0, Radiological Design Review Screening-Saltwell
Pumping at 241-AX-101 Pump Pit.

3) USQ TF-00-0128 Rev. 3, Replace 17 and add 2” Steel Plate on
Distributor Pit AX-101

4) Calculations for structural Integrity of steel cover plate AX-101,
3/14/00.

Documents for cover plates at A-101:

1) ECN-652568, Replace 241-A-101 Pit Cover blocks by 2” Steel
Cover Plate

2) RPP-6642, Rev. 0, Radiological Design Review Screening- 2”
Carbon Steel Cover Plate Installation at 241-A-101 Pump Pit

3) USQ TF-99-9950, Rev. 0, Replace Cover Block by 2" Steel Plate on
Distributor Pit for Saltwell Pumping Tank A-101

4) Structural calculations for A-101 cover plate dated: 2/25/00.

Documents for cover plates at SX-105:
1) ECN-638579, Replace 241-SX-105 Distributor Pit Cover block by
Steel Plate
2) RPP-6162, Rev. 0, Radiological Design Review Screening- 2”
Carbon Steel Cover Plate Installation at 241-SX-105 Pump Pit
3) USQ TF-99-0615, Rev. 1, 241-8X-105- Distributor Pit Cover Plate
4) Structural calculations for SX-105 cover plate dated: 5/30/00

Documents for cover plates at S-A, S-C, and SX-A Valve Pits:

1) ECN-659207, Replace East Cover Block on S-A Valve Pit by 3”
Steel Plate

2) ECN-659208, Replace West Cover Block on S-C Valve Pit by 3”
Steel Plate

3) ECN-659209, Replace West Cover Block on SX-A Valve Pit by 3”
Steel Plate

4) RPP-6161, Rev. 0, Radiological Design Review Screening-241-SX-
105 Hose-in-Hose Transfer System for the IS Program (screening of
S-A, S-C, and SX-A Valve Pits)

5) USQ TF-00-0370 Rev. 0, Replace Concrete Cover Blocks by Steel
Cover Plates on S and SX Farm Pits

6) Structural Calculations and Design of 3” Cover Plate for 241-5-A
Valve Pit dated: 6/8/00.

7) Structural Calculations and Design of 3” Cover Plate for 241-S-C
Valve Pit dated: 6/7/00.

8) Structural Calculations and Design of 3” Cover Plate for 241-SX-A
Valve Pit dated: 6/7/00.
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The ECN provided the layout of a 2" steel shielding plate with slot holes, a FGM sensor
hole and valve handle holes to match with holes in the existing 1" plate. A layout was also
provided of new slot holes and a FGM sensor hole in the existing 1" plate. The ECN provided
the details for the Safety Class Shield Plug to cover the 8"X6" hole
for the FGM.

The USQ TF-99-0229, Rev. 5 provided the screening for the modification of the
existing 1" cover plate and 2" additional shielding plate. This screening has all "No" or "N/A"
responses, therefor it did not require a USQ Determination.

The Radiological Design Review Screening provided the Dose Rate of 139 mrem/hr
over the existing 1"cover plate during the pumping operation. This high Dose rate will limit
the personnel occupancy over the pump pit cover which is required during the life cycle of
Saltwell Pumping for 241-U-109 Tank.

By analysis, the addition of a 2" steel carbon plate on top of a 1" existing plate will drop
the dose rate to 21 mrem/hr, which will allow operations personnei to spend the required time
during the lifecycle of the project, and will not result in exposure to > 1 person-REM.

By analysis, an adequate factor of safety exists for maximum stress and deflection of
the 1" plate. Also the 2" plate is supported in the same way on the pit wall as the 1" plate.

All documentation is related to the Interim Stabilization program for Saltwell Pumping
of Tank 241-U-109 1n 241-U Tank Farm. All objectives of this review has been to establish the
design approval for the 1" Safety Class cover plate and additional 2" shielding plate on 241-U-
109 pump pit.

As the cover plates for 241-U-105 and 241-U-109 are 1dentical, the factor of safety for
bending stress and deflection are very similar. The radiological dose rate for 241-U-105 is 20
mrem/hr, compared to 21 mrem/hr for 241-U-109. From the analysis given here, the cover
plates for 241-U-105 provide adequate safety function as per FSAR requirements.

To perform saltwell pumping the concrete cover blocks were replaced with steel cover
plates for seven pits in addition to 241-U-109 and 241-U-105, namely: 241-U-103, 241-AX-
101, 241-A-101, 241-SX-105, 241-8-A, 241-S-C, and 241-SX-A. The cover plates for six out
of seven of these pits have a higher factor of safety for bending stress and deflection than U-
109, and all have adequate safety factors. The radiological dose rates for the U-103, AX-101,
and A-101 pump pits, are less than or equal to that of U-109, or 21 mrem/hr. The radiological
dose rates for the SX-105 pump pit and the S-A, S-C, and SX-A valve pits were between 30
and 35 mrem/hr. Although this is a higher dose rate than U-109, these pits each have a shorter
duration of pumping. Thus, their total radiation exposure is close to that of U-109 and within
the exposure limit. From the analysis given here, the cover plates for 241-U-103, 241-AX-101,
241-A-101, 241-SX-105, 241-S-A, 241-S-C, and 241-SX-A provide adequate safety function
and shielding as per FSAR requirements.
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2.0 SUMMARY

The design review meeting was held on November 9, 1999. The meeting minutes are
attached in Appendix A. Comments were recorded on Review Comment Records { Appendix
B) and in the meeting minutes, All comments were dispositioned in the meeting and no further
comments were made. It was concluded that the 1" existing cover plate with the additional 2"
steel shielding plate will meet the requirements of the FSAR. The FSAR requirements have
been met for spray leak knockdown and shielding for facility workers.

There are no outstanding action items remaining on the design for the existing cover
plate or shielding plate for 241-U-109 Saltwell Pump Pit.

By comparing the data from analysis of 241-U-105 cover plates shown below, it is
concluded that the 241-U-105 cover plates will meet the requirements of FSAR.

By comparing the data shown in the table below from analysis of 241-U-109 cover
plates with 241-U-103, 241-AX-101, 241-A-101, 241-SX-105, 241-S8-A, 241-S-C, and 241-
SX-A, it is concluded that the additional seven cover plate designs will meet the requirements
of FSAR.

Design Review by Comparison

Steel Plates: Stress Deflection | Radiation

Safety SF; Dose Rate:

Factor: (mrem/hr)

Design Verified 1”+2” thk. 7°-8"x7°-8” 10.092 1.172 21

Cover Plate:

U-109 Pump Pit
ECN-648492

U-105 Pump Pit | 17+2” thk. 7°-8"x7°-7 1/2” 11.31 2.9 20
ECN-648484

U-103 Pump Pit 17+2” thk. 7°-8"x7’-8” 11.31 2.63 20
ECN-648470

AX-101 Pump Pit 17+2” thk. 6’-6"x11°-2” 7.963 4,732 21
ECN-659244

A-101 Pump Pit 2” thk. 7°-0”x7°-6" 31.826 8.813 13
ECN-652568

SX-105 Pump Pit 3” thk. 8’-0”x8’-2” 43.233 14.829 30*
ECN-638579

S-A Valve Pit 3” thk. 8’-0"x11°-10” 39.26 19.573 35%
ECN-659207

S-C Valve Pit 3” thk. 8’-0"x11°-10” 12.0 8.2 35%*

ECN-659208 :

SX-A Valve Pit 3” thk. 8’-0"x11°-10” 12.0 7.88 35%*

ECN-659209

*The total Radiation dose for these pits is comprable to U-109. Although their radiological dose rate is higher
than that of U-109, their duration of pumping is shorter.
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Conclusion:

By comparing results given in the table U-105 cover plate has the better safety factors
and it will provide adequate safety functions to knock down spray leak and limit the release of
waste aerosol to the atmosphere. Duration of pumping for U-105 is 9 months compared to 24
months for U-109 so total Radiation dose will be less for U-105 and it wiil be within the
exposure limit. Hence U-105 plate is acceptable by comparison.

Comparing the data for 241-U-109 with the seven additional pits, namely: 241-U-103,
241-AX-101, 241-A-101, 241-SX-105, 241-S-A, 241-S-C, and 241-8X-A, shows that adequate
safety is provided and the total Radiation dose will be within the exposure limit. Thus, the new
steel cover plates for these seven pits are acceptable by comparison.
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3.0 DOCUMENTATION

Design Review Committee Members:

0. M. Jaka* Design Agent

M. A. White* Cognizant Engineer

M. R. Koch* Cognizant Engineering Manager
W. F. Zuroft* Design Authority

L. L. Penn* Environmental

T.I. Volkman* Quality Assurance

F. A. Zak* Safety

K.J. Hull* Cognizant Engineer (SST)

K. R. Ellingson* Administration

*Meeting Attendees
Documents:
Meeting Minutes, dated 11/9/99

Radiological Design Review Screening, 27 Carbon Steel Cover Plate Installation at 241-
U-109 Pump Pit, dated

Unreviewed Safety Question (USQ) Screening/Determination, TF-99-0229, dated
10/28/99.

Design Calculations for Structural Integrity of existing 1” Plate for additional holes,
dated
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APPENDIX A

MEETING MINUTES
DESIGN REVIEW MEETING ECN 648492
241-U-109 COVER PLATE
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MEETING MINUTES

SUBJECT: Design Review for the Modification of the Existing 1” Cover Plate and Adding

a 2” Shielding Plate
TO: Building: Date:
Distribution 2704-HV/G-133 11/9/99
FROM: Chairman: Number Attending:
Interim Stabilization Engineering "W. F. Zuroff 9

Design Review Committee Members:

O.M. Jaka* Design Agent

M.A. White* Cognizant Engineer

M.R. Koch* Cognizant Engineering Manager
W.F. Zuroff* Design Authority, Chairman

L.L. Penn* Environmental

T.J. Volkman*  Quality Assurance

F.A. Zak* Safety

KJ. Hull* Cognizant Engineer (SST)

K.R. Ellingson* Administration

Attendees*

This Design Review Meeting was called to review the proposed changes noted on ECN
648492, “Modification of the Existing 1” Cover Plate and Adding a 2"Sheilding Plate on
Tank 241-U-109, Saltwell Pump Pit”

Comments were received by Review Comment Record’s (RCR) and these comments
were dispositioned during the meeting to the satisfaction of the reviewers. Additional
comments were taken during the meeting and are as follows:

Koch

Question:

Is the shielding plate sitting on all four sides of the pit?
Disposition:

Yes, is supported by 3 walls and adjacent cover block.

Question:

What is the structural strength?

Disposition:

Yes, Analysis treated as a dead load sitting on the plate. The 1” and 2” plate are
supporting their own loads. The safety factor is adequate against yield strength and
deflection.
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Question;:

Will the lifting bails be removed from the 1” plate?
Disposition:

No.

Question:

Will the 2" shielding plate have it’s own hoisting rings?
Disposition:

Yes

Question:

Is there a painting diagram for the pit?
Disposition:

Yes

Comment:

Page 4 of ECN “CS Shielding Plate per detail “Z” change to detail “P”.
Disposition:

Agreed, will correct

Comment:

Add bolt call out.
Disposition:
Agreed, will correct

Question:

Is the shielding plug 2” and the slot cover’s 17?7
Disposition:

Yes

Question:

Should page 4 of this ECN be detail “P”?
Disposition:

Yes

Comment:

Specify that the holes will be plugged on the 2" plate after the hoist rings are removed.
Disposition:

Agreed

Comment:
Specify bolt length
Disposition:
Agreed
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Question:

How far does the slot overhang the pit walls?
Disposition:

A little more than 6” in length.

Question: _
Has the plug been fabricated yet?
Disposition:

Yes

Zuroff
Comment:
The Belhaven unit will be replaced by a remotely calibrated sensor.

Question:

Is the sheet metal box a cover for the existing slot?
Disposition:

Yes

Question:

Will the hole be covered by a safety class cover?

Disposition:

Yes, the cover will be modified to accept the sensor signal cable and the calibration gas

tubing. This design review will serve as the design review for the modification of the
S/C cover.

Swaney

Comment:

On Page 6 of ECN 648492, in the “Shielding Application Table” delete “Assembly X"
and add “not required’

Disposition:

Agreed

Comment:

On page 4 of ECN 648492 remove the call out from the top left corner, it is repeated.
Disposition: '

Agreed

Hull

Question:

Will you be using the existing slot?
Dispaosition:

No
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Question: :

Are the dimensions shown on pages 3, 4 and 5 of ECN 648492 correct?
Disposition:

Yes,

Page 3 of this ECN shows a dimension of 3°-10’ for the center line of the riser.
Page 5 of this ECN shows a dimension of 3°-9” 7/8” for the 4” hole.

Page 4 of this ECN shows the 4” hole is not in the center of the cover plate.

Question:

Are all related ECNs work complete?
Disposition:

Yes

Comment:

Specify the bolt length.
Disposition:
-Agree

A-4of4



RPP-5416, Rev. 2

APPENDIX B

REVIEW COMMENT RECORDS
241-U-109 COVER PLATE
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APPENDIX C

STRUCTURAL CALCULATIONS
241-U-109



-~ RPP-5416, Rev. 2

Determine factots of safety for 241-U-109  pump pit cover plate design (ECN-648492) with
respect to maximum allowable deflection and bending stress:

ASSUMPTIONS -
Neglect plate penetrations (largest penetration dia (6")<< plate width)

Plate is simply supported on three edges, one edge free (worst case)
Plate is uniformly loaded over entire plate
a:=92in (Width of plate) b:=92in {Length of plate - free side)
stcel =1lin (Thickness of plate)
Aizab  A=84641074n°  (Area of plate)

‘ 3.3
Visteel T3P tgea]  Viglee 8 84641070 {(Volume of plate}

— 6, .-2 (Modulus of elasticity,
P stee] = 487 E— (Density of ASTM A36 steel) E :=29-10° lb-in ASTM A36 steel)

- 3 .
Wateel =P steel Vsteel W steel = 2.385-107 1o (Weight of steel plate)

W steel .2
q stee] ‘= q gteel = 0-282 Ibsin (Distributed dead load due to weight of steel plate)
A
Use Uniformly distributed live load = 5C Ibs/sq ft = 0.3472 |b/sq ft
Ib _
qQyq) 73472 — 9 total "= 4 steel + 9 udl

lI'l

. -2
q yotap = 0.629 looin

i . C o T . -
2 36 080 From Roark, Table 26, Pg.4861
667 435 106 Case 2b.
1.0 07 140
adivb = p= o=
1.5 - 77 160
20 79 165
| 4.0 ] .80 | [ 167 |

Use curve fitting to determine §:

fit := cspline(adivb, ) p = interp(ﬁl,adivb, p ,3) f =067

Originator_ym- §—r~ Tshee  Date If]q l"'! 5 Checked by: %/A Qﬂ(ﬂ— Date ll/ff /G‘L
Omar Jaka : fMike A, White

C-1of2 -
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Calculate maximum stress and safety factor:

b2
. . P-4 total’ ) 5
Mk T T 0= 3567107 i O yield = 36000 lbin'>  (ASTM A36)
S allow. =6 Fy  (AISCF1-5)
Gives SF min = 1.666
Y yield .
SF = SF = 10092 SFmin=1.68, SF>>SFMIN, O.K.
% max

Calculate maximum deflection and safety factor:

Use curve fitting to determine a:

fit := cspline( adivb, o) s intcrp(ﬁl,adivb,a,%) a=014

UBC Section 1608: any structural member deflection shall not exceed L/360 (Table 16-D)

Max Deflection:= L/360 = 92/360 = 0.255 in

4
] __'“'qtotal'b _ . g
CYmax T ————— Ymax=-0218¢n <<0.255in, O.K,

3
Et gteel

Originator: ¥ - &~ Jalu Date: 11} ]9 Checked by:’ VL Q_/M Date:_\/q /44
Omar Jaka Mike A.White

C-20f2
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APPENDIX D

STRUCTURAL CALCULATIONS
241-U-102
241-U-103
241-U-105
241-U-107
241-U-108
241-U-111

Note: Appendix D assumes structural calculations for the worst case U Farm pump
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ENGINEERING CHANGE NOTICE ECN: 651971

CONTINUATION SHEET Page 18 0 20 Date: 3/11/99

H-2-73720 SH 1, REV 2, ADD JET PUMP/JUMPER INSTALLATION AND COVER
PLATE MODIFICATION STATUS TABLE AS SHOWN:

TANK NO. JET PUMP/JUMPER

INSTALLATION AND
COVER PLATE

MODIFICATION STATUS

241-U-102 NOT INSTALLED
241-U-103 NOT INSTALLED
241-U-105 NOT INSTALLED
241-U-106 NOT INSTALLED
241-U-107 NOT INSTALLED
241-U-108 NOT INSTALLED
241-U-109 NOT INSTALLED
241-U-111 NOT INSTALLED

NOTE - THE FOLLOWING CALCULATIONS ARE FOR INFORMATION ONLY,
DO NOT INCORPORATE ON DRAWINGS

Determine factors of safety for worst case 241-U pump pit cover plate
design with respect to maximum allowable deflection and bending stress,
considering stress concentration resulting from valve wrench
penetrations:

ASSUMPTIONS -

Plate is simply supported on three edges, one edge free (worst case)

Piate is uniformly loaded aver entire plate

‘Worst Case’ is defined as "COVER PLATE PLAN A & D" due to potential for no support on one
side and valve handle penetration near center of plate {location of greatest bendidng stress)

a:=91.5in  (Width of piate) b:=92in {Length of plate - free side)

t =1in (Thickness of plate)

steel *
A=ab A = 841810°«in”  (Area of plate)

Viteel T lgeel Vool = 841810%4n"  (Volume of plate)

{Medulus of elasticity,

6 -2
487_ {Density of ASTM A36 steel}) E:=29.10° Ib-in ASTM A36 steel)

P steel '
i

Wosteel =P steel Vsteel W steel = 2372107 b (Weight of steel plate)

Originator: jZ [ 7 ét Date: 3{{7{&# Checked By: ﬁM Date: 3/’?/;?

M. A, White J S. Boett{r

A-7900-013-4 (03/96) GEF094

D"lo—?3 4



RPP-5416, Rev. 2

ENGINEERING CHANGE NOTICE ECN: 651971

CONTINUATION SHEET

Page 19 of 20 Date: 3/11/99

W
0 groel =Sl g et = 0:2821b:in"2 (Distributed dead load due to weight of steel plate)
5] . 36] 080) From Roark, Table 26, Pg.451
667 45 106 Case 2b.
‘ 1.0 67 1140
adivb = p = a =
1.5 a7 .160
2.0 79 165
| 4.0 ] .80 | .167]
Use curve fitting to determine p: _
fit:=csptine(adivb {1 ) 0 :=interp(ﬁt,adivb,[!,%) f =0.667
Calculate bending stress:
2
B
ceTT RIS 1.59210%lbein" O yield i=360001b-in""  (ASTM A35)
stee

From Advanced Mechanics of Materials, 4th Ed., Boresi and Sidebottom, since width of plate
is much grealer than the diameter of the hole (92">>4"), for case of symmetrical plate,
uniformly loaded, Stress concentration factor will be Sc=2 {pg.533, 570).

Calculate stress increased by concentration factor Sc :

Sci=2  ogoiFo S o g = 458410 b

o
sr iz Yield

sF=1131 SF>2, O.K.

¢ Sc

Use curve fitting to determine
[ Y
fit:=cspline(adivb, e ) « :=imerp(ﬁt, adivb,u ,ﬂ:
' \
Calculate maximum deflection and safety factor:

« =014

k]
@G greel B

¥ mﬂ.\:_d_'—_.\" y max= " 0.09%in

steel

From US Steel Handbook, page P-39, deflection should be held 15 < 11100 of span.

T%o: 0915 087"<<.915", O.K.

Originator: ;ZQ,@ ) _/{2 & Date: %/19/94 Checked By: %M Date: 3//5}/55
. AL White

7 1.8, Boet@er

A-T9G0-013-4 (05/96) GEF094

D-2 of 3 T
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ENGINEERING CHANGE NOTICE ECN: 651971
~ CONTINUATION SHEET Page 20 0£20 | Date: 3/11/99

Determine factors of safety with 1" thick lead sheilding distributed evenly over plate surface:

P =710, {Density of lead used for sheilding)
fead 3
ft
Uogd =1 0N {Thickness of lead required)
Viead Sad 1 jeng Vieag = 4872 7 (Volume of lead plate)
Wiead =P tead Yiead Wlead © 345910 Ib {Weight of lead plate)
W fead -2 .
9lead -~ 8 jepe = 0411¢lb-in (Loading due to lead plate)
A
P sheet 1=487-1?~ (Density of sheet used to cover lead sheilding)
f
teheet = 2°0.125in {Thickness of sheet {11 Ga.) x top & bottom)
Vet T8 ghesr  Vhee = 121810 (Volume of sheet)
W sheet P sheet Vsheet W peer = 593.1091b (Weight of sheet)
W
9 sheet = Sheet 4 sheet = 0.071bin”2 (Loading due to sheet)
A

$9'5q aad F A greet T G gheet -G 7 0.763lbin"?  (Total distributed load on plate)

Assuming no friction between lead and steel plates-

Calculate bending stress wilead:

o :=B'Y'Q'lbfZ \ " ,
bl 2 g =431107bin T ield =136000 b - (ASTM A36)
Usteel ¥

Calculate stress increased by concentration {actor Sc, w/lead :

$612 g0 pSe O gz 124110°

gF = vield sF=4177 SF>2, O.K.

¢ gl

caleulate maximum deflection and safety factor:

-:“_‘E:it_'i =-026%n .263"<.915", O.K.

Y max’ 3 Y max~

Elgteet

Originator: % EQ ’ iZl & Date: 3/17/49 _ Checked By: WW Date: 3//% ﬁ
. A. White

/J.8. Boettfer

A-7900-013-4 (05/96) GEF094

D-3of3
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APPENDIX E

STRUCTURAL CALCULATIONS
241-AX-101
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Determine factors of safety for 241-AX-101 Distributor Pit cover plate design (ECN-657823)with
respect to maximum allowable bending stress and deflection:

ASSUMPTIONS -

Neglect plate penetrations (largest penetration 3"x13"<< plate width)
Plate is simply supported on three edges, one edge free (worst case)
Plate is uniformly toaded over entire plate

a:=78.00 in (Width of plate) bh:=134 in {Length of plate - free side)

toeel =1 in  (Thickness of plate, The worst case) (2" plate will support itself )

A=ab  A=104510"in’ (Area of plate)

A% =abt V steel 1.045-10%in" {Volume of plate)

steel : steel

-2 (Modulus of elasticity,

" Ib . . 6. .
P steel =487 = (Density of ASTM A36 steel) E '=2910° Ib-in ASTM A36 steel)

ft

W oioel =0 steelV steet W Steel=2.946-1o3 b (Weight of steel plate)
w

Q gtee] = steel G steel = 0.282b-in" 2 (Distributed dead load due to weight of steel plate
s A s
0 I - 35 h -
Djiveload > —  liveload = 77 9 total -~ Dsteel + Dliveload
ft in
q ota] = 90983 b £
& 36 0801 Erom Roark,Ed. 6, Table 26,
667 45 106 Case 2a, Pg.461
1.0 67 140
adivh = B = o=
1.5 7 160
2.0 79 165
| 4.0 | .80 | | 167 ]
Use curve fitting to determine (:
fit .= espline( adivb,f) f = intcrp(ﬁt,adivh,ﬁ,;ﬂ) f=0398
. N
Calculate maximum stress and safety factor:
2
o . Pd ¢atal P S ) ,
max " T 6 ag = 051107 b At O yield ‘= 36000 Ihin”" (ASTM A36)
steel
O yield .
SF = SF = 7.963 SFmin=5, SF>SFMIN, O.K.
S max
Originator; . f~—x Jalee  Date:3]4fev  Checked by: Date: O// Q0
Omar Jaka J. 8. Bogtiger

E-1o0f3
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Calculate maximum deflection and safety factor
using 2" thick plate which is on top:

Use curve fitting to determine «:

fit := cspline(adivb,u) o= interp(ﬁt, adi\'h,o'.,lg) a = 0,094
b

tsteel (=2 in

UBC section 1608, table 16-D deflection not to exceed L/360: ( L=Length of span)

L 140

¥ allow ::ﬁ ;6_0 = (1389
¥ allow = --38% in
o-q b’
“E Y total . .
¥ max S ¥ max = - 0.082¢in <<0.389 in, O.K,
E1gteel
Y,
SF = allow
¥ max
SF=4.732 Good

Originatorom - f~—= J4e.  Date: 3]410\; Checked by:/Q/M Date:3/ 0
Omar Jaka J. 8. Boéger

E-2of 3
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ANALYTICAL CALCULATIONS
Page 3 of 2

Subject 241 - AXxX—1pot DisTeiBUTOR BT

CovwvEY PLATES
QOriginator A4 r2 TR

Date 3/2 |2émp

Checker O/P?B%ﬂf/}
7 /

Date 3//'7!’/7-000

CHECIK THE HoisT vives d 3. & copnrectiors BOLT s

—

-~ 1 ~
J. wT oE 1" Plarg = %xc.s’x JVe Xado = 2.2 &
2, LvT- ok 2" PLAf‘,-’f:?/Lx{-Syn-zé vado = 5924

(Uf!rfé UMT T, OF STEEL = 4%0 ;5;/;:73) 5856 ¥

\. Cwmetx Holct Rinveas ¢

SN MeeMBITER - CARR HOLT Rinves 20852787 {C:HALoz La;)
WeRrlL LoAD LimiT =

o, 000 lbs ,

A- Hosr Rirre s capnaty = doocoo by
£

WEORET CALE 2-MHeo¢T Ritvet sueroRlTinveG THE PLATES = 20000 lbs

. >828¢ 1h

< 0.k
2. CHECK 8»_3/4”4) AZo7 cR.G BoLTe hoLbding 2 PLATES TocETHER:

(AISC BT EDiTion) PALES 4’32‘4’§>
2 AR .
/P A 30T TuRsagaD 1017 SHEAR CAPACLTY

e 4,4'(*601;.'
'R t " 1 TEMStopn H - £.5 Kl BelT
(c)CHECK For TENSoN 1F 1" pLaTe DEFLEcTs ((woriT CASE);
TEMStend = \WT. ok 1" PLATE = '2‘361..1:-:_ ?_OjG‘fé SXS,BK

Je O
[by CHME(K Far SHEAR burinvNe SEHMiC EVENT =

-

i 1sc Rt ED.
2" PLATE SUipisnse oveER " PLATE %Apmas R R
SHEMRVWWN A ForcsE =

*—

WT 0F pLATE + Impact (o7,)
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" Determine factors of safety for 241-A-101pump pit cover plate design (ECN-652568) with
respect to maximum allowable deflection and bending stress:

ASSUMPTIONS -
Neglect plate penetrations (largest penetration dia (8"x6"}<< plate width)
Plate is simply supported on four edges, Plate is uniformly loaded over entire plate

a:=90.00in (Width of plate) b:=8400in (All edges simply supported)

toeel =2 10 (Thickness of plate)
A=ab  A=525f (Area of plate)
Vgtee] =80 tgoe]  Vgtee] = 875 (Volume of plate)
. b ; . 64, - -2 {Modulus of elasticity,
P stee] = 487 ;‘E {Density of ASTM A38 steel) E :=29-10" lbin ASTM A36 steel)
Wl =P steel V steel W sree] = 426110 16 (Weight of steel plate)
W steel . i R .
q stee] = ~ qQ gtee| = 81.167 Ib-ft © (Distributed dead load due to weight of steel plate
b . h . .
T jiveload 0 ;13 Uiveload =33 - T total = 9 steel + 9 liveload
n
q qoral = 131567 Ib it From Roark,Ed. 6, Table 26,
- ) } ) Case 2a, Pg.461
1.0 0.2874 0.0444 10420
1.2 0.3762 0.0616 0455
1.4 0.45330 0.0770 0.478
1.6 05172 0.0906 0.491
1.8 0.5688 0.1017
adivb = 0 p= X o= o . 0.499
2. 0.6102 1110 Y- 0.503
3.0 07134 0.1335 0505
4.0 0.7410 0.1400 0.502
5.0 0.7476 0.1417 0501
10000 10,7500 | 10,1421 | 500 |
Use curve fitting to determine f3:
fit .= espline(adivb, ) §= intcrp(ﬁt,adivb,ﬁ ,-dl;) p=032
Originator ™ -~ Fdea Date ! l 13l ey Checked by, » Date O&ia;‘z:x
Omar Jaka D.D. Wiggins
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- RPP-5416, Rev. 2

Calculate maximum stress and safety factor:

. B
. . B-q otal
M Omagt 7.437.10° b7 040236000 lbin? (ASTM A36)
stee
O yield .
SF := SF=69.703  SFmin=5, SF>SFMIN, O.K.
° max

Calculate maximum deflection and safety factor: :

Use curve fitting to determine a:

fit := cspline(adivb, a) o= intc:p(ﬁt,adivb,a,%) a = 0.05]

tstee] = 2in

UBC section 1608, table 16-D deflection not to exceed L/360: { L=Length of span)

L 140
B —_ — - =0.2389
Y allow 360 260 -
¥ allow 9--38%in
4
- a'q -b
¥ max .:_ﬂ‘lz_ ¥ max = - 9954107 in <<0.389 in, O.K,
Et steel
N ,
SF = allow
¥ max
S = 39079 Good

Originator:w—&-—ﬂmjk‘/(u Date: IZISlOv Checked byﬁ«mgv—w o res, Date: 12 BS’/O-

Omar Jaka D. D. Wiggins
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CONSERVATIVE CALCULATION WITH 3-SIDE SUPPORTED

Determine factors of safety for 241-A101 pump pit cover plate design (ECN-652568) with
respect to maximum allowable deflection and bending stress:

ASSUMPTIONS -

Neglect plate penetrations (largest penetration dia (3"x9")<< plate width)
Plate is simply supported on {hree edges, one edge free (worst case)
Plate is uniformly loaded over entire plate

a290.00 in (Width of plate) h=8400in (Length of plate - free side)
toteel =2 in  (Thickness of plate)

Azab  A=525f (Area of plate)

A" =abht V stee) = 873 £ {(Volume of plate)

steel | steel

= 487 1'13 (Density of ASTM A36 steel) E :=29-10° Ib-in" (Madulus of efasticity,

P steel ft ASTM A36 steel)

W ocicel =P steel Y steel W steel = 4261-10° 1h (Weight of steel! plate)
W

q steel = steel o stee] = 81167 o2 (Distributed dead load due to weight of steel plate
’ A
50 Ih - 35 1b .
qliveload F 4 liveload ~-°° 3 9 total = Dsteel T 4liveload
t m
4 totay = 131567 Ib:f?
[ ] [ 1 [ 7
3 36 980\ From Roark.Ed. 6, Table 26,
667 43 : 106 Case 2a, Pg.461
1.0 67 140
adivh = ﬂ = @ .=

1.5 g7 160
2.0 79 1638
40 | .80 ] 167 |

Use curve fitting to determine $:

fit := cspline(adivb ,f) po= intcrp(ﬁt,adivh,ﬂ,-?) f=0702

]
Calculate maximum stress and safety factor:
2
. P-aeotalb . ,
MAX T T 0 = 1629107 1ot S yield ‘= 36000 Ihin"* (ASTM A36)
steel
O yield .
SF = SF =31.826 SFmin=5, SF>SFMIN, O.K.

% max

Originator: r. ~——= J& Date: ! ‘;zl&u Checked by: A \’\-‘y vBate: 02, —'15‘}00
Omar Jaka D. D. Wiggt)s
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- Calculate maximum deflection and safety factor:

Use curve fitting to determine o
") @ =0.143
b

fit := cspline(adivh,a) o= interp(ﬁt, adivb,a, .-

=2 in

¢ steel -

UBC section 1608, table 16-D deflection not to exceed L/360: ( L=Length of span)

_ b %0 .
Y allow ~ 35’6 ?5”6_0 =0.25
Y allow =--25 in
aq b
_ "% total’ . .
¥ max »é—-«—T Y max * -0.028¢in <<0.25in, O.K.
E-tsteel '
Y, .
SF = allow
¥ max
SF=8R13 Gaad

Originator:’m-ﬁw Tafea Qate:ﬂlilc‘u Checked by: M‘ Wl ;aﬁﬂ',h Date:p_L\[a_;lo.
D. D. Wiggins

Omar Jaka

F-4of 4
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CONSERVATIVE CALCULATION WITH 3-SIDE SUPPORTED

Determine factors of safety for 241-SX-105 Distributor pit cover plate design (ECN-638579) with
respect to maximum allowable deflection and bending stress:

ASSUMPTIONS -

Neglect plate penetrations (largest penetration dia (8"x6")<< plate width)
Plate is simply supported on three edges, one edge free (worst case)
Plate is uniformly loaded over entire plate

a:= 98.00in (Width of plate) h:=956.00in  (Length of plate - free side)
toeer = 30N (Thickness of plate)

A=ab A=65333¢8 {Area of plate)
Vel 1= a-btyoy Vool = 16333 £ {Volume of plate)
Ib . _ ulus of elasticity,
P et := 487 = (Density of ASTM A36 steel) E :=29.10%b.in"> g\‘é{ﬁﬂ A3§S?62IS)'C'W
ft
Weieol "= Psteel” Y steel W = 7.954 x 10°1b (Weight of steel plate)
‘vslcel 22 . .
Qutoel = T Quieet = 121751011 (Distributed dead load due to weight of steel plate)
1b . Ib
Qliveload 50 _2 Diveload = 35— Geotal *= Usterd + Uliveload

fit in“2

Qo = 172.15 bt

\
= (36 080 From Roark,Ed. 6, Table 26,
667 45 106 Case 2a, Pg.461
1.0 .67 140
adivh = B:= o=
1.5 77 160
2.0 79 165
4.0 ) \.80 \.167
Use curve fitling to determine p:
fit = csplinc(adivb , B) B= interp[ﬁt ,adivh , —?) B =068
)
Calculate maximum stress and safety factor:
2
. B 'qlntal'h
Tmax " Opax = 1.199x 10° AT 5y 1= 360001b-in">  (ASTM A36)
steel
Gyie\d .
SF:= SF=43233 SFmin=5, SF>SFMIN, O.K.
Glilﬂl
Originator: ¥ - f—wa Teado.. Date:5223 /. Checked by: ,9;&.:\;9'! Date: 5/?0/50
Omar Jaka D. K. DeFord !
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Calculate maximum deflection and safety factor:

Use curve fitting to determine o

fit := cspline(adivh, o) o = interp[ﬁt, adivh o | I—‘:j o = 0.141

tsteel := 3in

UBC section 1608, table 16-D deflection not to exceed L/360: ( L=Length of span)

1] 98
il = = — =0.272
Fatiow = 365 360
Yalow = 272in
o -4 b
~0% Ceptal ]
N .__Lg— Yumax = ~0.018in <<0.272in, O.K.
E 'tsteel
Yallaw
SF .=
y['ll'-ll
SF = -14.829 Good

Originator:"""e!——"‘-:j-‘/‘b- Date:sz)_[ﬂ.Checked by: ﬂ\&t‘{?fﬂ Date:f/??/d)
~ Omar Jaka D. K. DeFord
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ANALYTICAL CALCULATIONS
Page 3 of 3

Subject CAlCcS Fopr Gx-10s~ cowvEr PLATE
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Determine factors of safety for 241-S-A valve pit cover plate design (ECN-659207) with respect to
maximum allowable deflection and bending stress:

ASSUMPTIONS -
Neglect plate penetrations (largest penetration 20"x22")<< plate width)

Plate is simply supported on three edges, one edge free (worst case). Plate is uniformly loaded
over entire plate with 50 |bs/sft.

a:= 142.00in (Width of plate) b:=96.00in  (Length of plate - free side)

tyoer := 3in (Thickness of plate, The worst case)

A=ab A=1363x%10%n’ (Area of plate)

Ve = 2ty Vea = 409 10%in  (Volume of plate)
th . _2 {Modu ici
P steel = 487 = {Density of ASTM A36 steel) E = 29. 10%b -in 2 f\STM I:;g gfelgls)tlmty,
ft
Woicel = Pateel Vsteel Wpa = 1153 x 10" (Weight of steel plate)
wsteel . . =2 I .
Uteel = "1 Qe = 0.8451b-in" = (Distributed dead load due to weight of stee! plate)
Ih _Ib
Qiveload 50_2 Qiivelnad -~ 35 _2 Gotal *= Qsteel T Diveload
ft in
Qo = 1721510117
4
= 36 080 From Roark Ed. 6, Table 26,
667 43 .106 Case 2a, Pg.461
1.0 67 140
adivb = p:= o=
1.5 y 160
20 79 165
40 80 167
Use curve fitting to determine j:
fit:= cspline{adivh , B) B = interp(fit, adivh, B, ?) B = 0.769
“ b
Calculate maximum stress and safety factor,
. B “Qeotal 'hz
Taax -~ N Oy = 1.356 % 10’ b ft2 G yjutd = 360001b-in > (ASTM A36)
steel
G yield .
SF= Y gp-38237  SFmin=5, SF>SFMIN, O.K.
0'"““:
Originator;_ ¥ - §——=~ Juf.Date:$7/270  Checked by: V. ﬁt&é’ Date: (’/F/(;O
Omar Jaka Doug DeFord !
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Calculate maximum deflection and safety factor
using 3" thick plate.

Use curve fitting to determine o

fit .= cspline(adivb , u) o= interp(fit, adivb, a ,%) o =016

t!.lm:l :=3in

UBC section 1608, table 16-D deflection not to exceed 1/360: ( L=Length of span)

L 142
= — 22 - 0394
Yallow = T60 360
Yallow == -3%4in
4
O Gyeal b . .
Voo = ey = 0021 in <<0.394 in, O K.
3
E'tsteel
)‘ ow
SF = all
YTI'HIX
SF = 19.038 OK.
Originator: Date: Checked by: B. ﬁ‘-‘\te"ﬂ Date; ¥/ 253
Omar Jaka Doug DeFord
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ANALYTICAL CALCULATIONS

Page 3 of 3
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ANALYTICAL CALCULATIONS
Page 2 of 4
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