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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 S"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 is 
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-lOl,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. [Scc 
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. 
USQ TF-99-0229, Rev. 5, Install Saltwell Pumps 
and Jumpers, 241-U Tank Farm, Modify Covcr Plate 
RPP-5989, Rev. 0, Radiological Design Review Screening- 
Saltwell Pumping at 241-U-109 Pump Pit. 

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

2) 

3) 

4) 

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 1” and add 2” Steel Plate on 

Distributor Pit AX-I01 
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-I01 
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-SX-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-S-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 I "  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 I" cover plate and 2" additional shielding plate. This screening has all "No" or "NIA" 
responses, therefor it did not require a USQ Determination. 

The Radiological Design Review Screening provided the Dose Rate of 139 mremihr 
over the existing I"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 mrendhr, which will allow operations personnel 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 in 241-U Tank Farm. All objectives ofthis review has been to establish the 
design approval for the I "  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 identical, 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-S-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 mremhr. Although this is a higher dose rate than U-109, these pits each have a shorter 
duration ofpumping. 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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Design Verified 
Cover Plate: 

U-109 Puma Pit 

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 I ”  cxisting 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-S-A, 241-S-C, and 241- 
SX-A, it is concluded that the additional seven cover plate designs will meet the requirements 
of FSAR. 

1”+2” thk. 7’-8”x7’-8” 

Design Review by Comparison 

ECN-659244 
A-101 Pump Pit 

ECN-652568 
SX-105 Pump Pit 

Steel Plates: 

2” thk. 7’-0”x7’-6“ 

3” thk. 8’-0”~8’-2” 

ECN-659207 
S-C Valve Pit 
ECN-659208 

SX-A Valve Pit 
ECN-659209 

ECN-64‘8492 1 
U-105 Pump Pit 1 1”+2” thk. 7’-8”x7’-7 1/2” 

3” thk. 8’-0”~11’-10” 

3” thk. 8’-0”~11’-10” 

ECN-638579 I 
S-A Valve Pit I 3”thk. 8’-0”x11’-10” 

Stress Deflection 7 
Factor: & 
7 11.31 

Radiation 
Dose Rate: 
(mremihr) 

21 

~ 

20 

20 

21 

13 

30* 

35* 

35* 

35* 

Uthough their radiological dose rate is higher 
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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 will 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-SX-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* 
M. A. White* 
M. R. Koch* 
W. F. ZurofP 
L. L. Penn* 
T. J.  Volkman* 
F. A. Zak* 
K. J. Hull* 
K. R. Ellingson* 

*Meeting Attendees 

Documents: 

Design Agent 
Cognizant Engineer 
Cognizant Engineering Manager 
Design Authority 
Environmental 
Quality Assurance 
Safety 
Cognizant Engineer (SST) 
Administration 

Meeting Minutes, dated 11/9/99 

Radiological Design Review Screening, 2” Carbon Steel Cover Plate Installation at 241 - 
U- 109 Pump Pit, dated 

Unreviewed Safety Question (USQ) ScreeningDetemination, 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 



RPP-5416, Rev. 2 

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-HVJG- 133 11/9/99 
FROM: Chairman: Number Attending: - 
Interim Stabilization Engineering W. F. Zuroff 9 

Design Review Committee Members: 

O.M. J&a* Design Agent 
M.A. White* Cognizant Engineer 
M.R. Koch* Cognizant Engineering Manager 
W.F. ZurofP Design Authority, Chairman 
L.L. Perm* Environmental 
T.J. Volkman* Quality Assurance 
F.A. Z&* 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 l”? 
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 
SIC cover. 

Swmey 
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 comer, it is repeated. 
Disposition: 
Agreed 

- Hull 
Question: 
Will you be using the existing slot? 
Disposition: 
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 3’4’ 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 
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APPENDIX B 

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

STRUCTURAL CALCULATIONS 
241-U-109 
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B ': 
" 

Determine factors of safety for 241-U-109 
respect to maximum allowable deflection and bending stress: 

pump pit cover plate design (ECN-648492) with 

ASSUMPTIONS - 
Neglect plate penetrations (largest penetration dia (6")cc plate width) 
Plate is simply supported on three edges, one edge free (worst case) 
Plate is uniformly loaded over entire plate 

.36 
,45 

.67 

.77 

.79 

.so 

a := 92 in 

t steel := 1 in 

A := a.b A = 8.461.10'1n2 (Area of plate) 

V steel := a b t  steel 

(Width of plate) b := 92 in (Length of plate -free side) 

(Thickness of plate) 

V steel 8.46J.IO31n3 (volume of plate) 

Ib 2 (Modulus of elasticity. 
p steel := 487 - (Density of ASTM A36 steel) E := 29.106 1b.m ASTM A36 steel) ft' 

W steel : =p  steel.V Steel Wsleel = 2.385.10' Ib (Weight of steel plate) 

q steel = 0.282 lb.ln-2 (Distributed dead load due to weight of steel plate) W steel 
'1 steel := A 

Use Uniformly distributed live load = 50 lbslso ft = 0.3472 Ibkq ft 
Ib q udl ' =  ,3472 - 
in 2 

adivb ' =  

.5 

667 

I .o 
1 .5  

2.0 

4.0 

Use curve fitting to determine 0: 

080 

106 

140 

,160 

,165 

,167 

f i t  :=cspline(adivb,I() 

From Roark. Table 26. Pg.461 
Case 2b. 

p = 0.67 

Originator m . k h 3 d -  Date 1 1 / c j / 9 C  Checked by:%/,? - D a t e l p , / q q  
Omar Jaka h ike A: Whit: 

c- I of 2 
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Calculate maximum stress and safety factor: 

0 yield = 36000 lb . id2  (ASTM A36) 

u allow, :: .6 Fy (AISC F1-5) 

2 
P.q 

a mas := 
2 amay=  3.567.10' Ib*id 

t steel 

Gives SF min = 1.666 

a yield 

' maz 
SF =- SF= 10.092 SFmin=1.66. SF>>SFMIN. O.K. 

Calculate maximum deflection and safety factor: 

Use curve fitting to determine a: 

fit : =  cspline(adivb,a) rr :=interp ( fit,adivb,a,- L) n = 0 . 1 4  

UBC Section 1608: any structural member deflection shall not exceed U360 (Table 16-D) 

Max Deflection:= U360 = 92/360 = 0.255 in 

Originator?-. L ? - - .  T~A(L . .  Date:*! Checked by:%& ~ . f D a t e : l l - & @  4 
Ornar Jaka ' Mike'A.White 

C - 2 o f 2  
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APPENDIX D 

STRUCTURAL CALCULATIONS 
241-U-102 
241-U-103 
241-U-105 
24 I-U-107 
24 1 4 -  108 
241-U-Ill 

Note: Appendix D assumes structural calculations for the worst case U Farm pump 



ENGINEERING CHANGE NOTICE 
CONTINUATION SHEET 

ECN: 651971 

Date: 311 1199 Page 18 of 20 

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

TAh’K NO. 

Determine factors of safety for worst case 2 4 1 4  pump pit cover plate 
design with respect to maximum allowable deflectlon and bending stress, 
considering stress concentration resulting from valve wrench 
penetrations: 
ASSUMPTIONS - 
Plate is simply supported on three edges, one edge free (worst case) 
Plate is uniformly loaded over entire plate 
Worst Case’ is defined as “COVER PLATE PLAN A 8 D due to potential for no support on one 
side and valve handle penetration near center of plate (location of greatest bendidng stress) 

a : = 9 I , S i n  (Width of plate) b ::92 in (Length of plate -free side) 

t Sfee l  := I in 

A :=n .b  A = x.4i8tcr’1in2 (Area of plate) 

Vsteel :=a.b. t  Steel vSteel = 8.4181din’ (Volume of plate) 

(Thickness of plate) 

JET PUMP/JUMPER 
INSTALLATION AND 

COVER PLATE 

Ib (Modulus of elasticity, p s,ccl :=487- (Density of ASTM A36 steel) ~ : = 2 9 . 1 0 ~  Ib.in-’ 
ASTM A36 steel) 

ft’ 

241 -U- 102 
241-U-103 
241-U-105 
241-U-106 
241-U- 107 
241-U-108 
241 -U-109 
241-U-Ill 

’’ stcc l  :=P steel .Vsteel  W = 2 372.1d Ib (Weight of steel plate) 

MODIFICATION STATUS 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 
NOT INSTALLED 

originator: WGL A,+ Date: 3//7/Crq Checked By: Date: 
M. A. White 
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ECN: 65 197 I 

Date: 311 1199 

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

Calculate stress increased by concentration factor Sc : 

Sc : = 2  G sC:=u b,Sc G sc = 4.58416 Ib.f<' 

yield SF:=- SF = I 1.31 SF>2, O.K. 
0 sc 

Use curve fitting lo determine a:  
a'; 

\ b i  
fi~:=cspline(adi\b,o) u :=interp(fit,adivb.u ,_ i u = 0.14 

Calculate maximum deflection and safety factor: 

- u  'q slccl.bJ 

''1 sicel 

y mi,,x: -0.097.in 
> y mar;:= 

From US Steel Handbook, page P-39. defleciion should be held to c 11100 of span 
a - = 0.9 I %!I 

100 .097"<<.915", O.K. 

.5 

,667 

1 .O 
1.5 

2.0 

4.0 

adivb := p := 

Originator: Dale: 3 / / ? / q t  Checked By: Date: 3/flh 
' J .  S. BoetGer 

.36 .Os' From Roark, Table 26. Pg.451 

.45 .IO6 Case2b. 

.67 .I10 

.7 7 . I60 

.79 . I 65  

..60 .I 67- 

a := 
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ENGINEERING CHANGE NOTICE 
. CONTINUATION SHEET 

ECN: 651971 

Date: 311 1/99 Page 20 of 20 

Delenine factors of safely wilh 1" thick lead sheilding distribuled evenly over plate surface: 

Ib 
p Itad ~ 7 1 0 -  

t lend :: I in 

Viead :=e.b t lead 

(Density of lead used for sheilding) 
fl' 

(Thickness of lead required) 

vlead = 4.872 fi' (Volume of lead plate) 

(Weight 01 lead plate) 1 
w lead : = p  lead.Vlend \'J lead = 3.45910 Ib 

q lead = 0.41 I*ib.ih* (Loading due lo lead plale) Vf lead 
lead :=A 

Ib p ~ 4 8 7 -  (Density of sheel used lo cover lead sheilding) 

t sheer :=2.0.125in 

'sheet :="b'tshecr 

fr' 

(Thickness of sheet (11 Ga.) x top 8 bottom) 

vsheel = I .? 1 8  fl' (Volume of sheet) 

sheet ' 'P shcet"shee1 = 593.1091b (Weighf of sheet) 

(Loading due to sheet) - 2  q = 0.074b.in ._ " sheet 
9 rhcer '-7 

Zq = 0.763qb ih* (Tolal distributed load on plale) '4 :=q l e a d f q  s:eelfq sheet 

Assuming no friction between lead and sleel plates- 

Calculate bending stress w/lead: 
2 P .X q .b 

2 G yield :=36000Ib.iii2 (ASTM A36) (I bl :=- I - 2  
G bl E 4.2 I I O  'Ib.in 

stecl 

Calculate stfess increased by concentration lactor Sc, wilead : 

Sc : = 2  

0 .  

G scl :=a bt.Sc G scl 7, 1.241.10' lb.fC2 

SF = 4.1 77 SF>2, O.K. yield 

SCI 
SF:=- 

calculale maximum deflecfion and safely faclor: 
.I 

y -0.263% .263"<.915", O.K. - a . I q . b  
y rnax:= 3 

E.1 stecl 

Originator: Trlzd ,k Date: ?J/7/4q Checked By: Date: 
/J. S .  Boettier 

.4.7900-013-~ (Oi'96) c i~r09-1 

I .  D-3 of 3 
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STRUCTURAL CALCULATIONS 
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.36 

.45 

.67 

.77 

.79 

.80 .  

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 x 1  3"<< plate width) 
Plate is simply supported on three edges, one edge free (worst case) 
Plate is uniformly loaded over entire plate 

a :=78.00 in (Width of plate) 11 := 134 in 

t steel '=  1 in 

A ' =  a .h  A = 1.045.104-in2 (Area of plate) 

" steel := a.b-tstee1 

(Length of plate - free side) 

(Thickness of plate, The worst case) (2" plate will support itself) 

v steel = I 0 4 j . 1 0 ~ e i n ~  volume of plate) 

.os0 
,106 

. I40 

.I60 

,165 

.167> 

a :z  

Ib - 2  (Modulus of elasticity, p steel '=487 - (Density of ASTM A36 steel) E ' =  29 IO6 l h  in ASTM A36 steel) 
ft3 

adh 11 = 

w steel '= p steel." steel W = 2.9.16.103 Ib (Weight of steel plate) 

q steel = 0.2824b.in-2 (Distributed dead load due to weight of steel plate w steel 
4 steel := - 

liveload 50 - 

A 
I l l  Ill 

ft2 in 
'I livel"n,l '= 35 - '1 total '=  '1 steel + 'I liveload 2 

2 q total = 90.983 I b A -  

5 
667 

10  

1 5  

2 0  
4 0  

P :  

Use curve fitting to determine p: 
f i t  =cspline(ndivh,fl) 

Calculate maximum stress and safety factor: 

fl '=intcrp ( 

From Roark,Ed. 6, Table 26, 
Case 2a, Pg.461 

P = 0.398 

SFmin=5. SFSFMIN. 0.K a yield SF :I- SF = 7.963 
a max 

Originator: rn-6-----3&- Date:3Jslb- Checked by: Date:# 
Omar Jaka 

E- 1 of3  
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Calculate maximum deflection and safety factor 
using 2" thick plate which is on top: 

Use curve fitting to determine a: 

tit = cspline(adivb,a) a =interp ( fit,adivIi,a,- l) a : 0 0 9 4  

tStecl = 2  in 

UBC section 1608, table 16-D deflection not to exceed U360: ( L=Length of span) 

y i,llo,y := - .389 in 

Y allow 
SF =- 

y m a l  

SF = 4.732 Good 

Originator:-.b---sdL. Date: 3 / 4 / ~  Checked by: 

Omar Jaka 

E - 2 o f 3  
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STRUCTURAL CALCULATIONS 
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a '= 

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 

0.0444 

0.0616 

0.0770 

0.0906 

0.1017 

0.1110 

0.1335 

0.1400 

0.1417 

-0.1421 

a := 90.00 in (Width of plate) b := 84.00 in (All edges simply supported) 

t steel := 2 in 

A .= a.b A = 52.5 A' (Area of plate) 

V Steel ' =  2.b.t steel v = 8.75 fi3 (Volume of plate) 

(Thickness of plate) 

y := 

Ib 2 (Modulus of elasticity, 
p ' =  487 - (Density of ASTM A36 steel) E = 29 lo6 Ib In- A36 steel) n3 

'0.420 

0.455 

0.478 

0.491 

0.499 

0.503 

0.505 

0.502 

0.501 

.500 

W steel = P steel V steel W = 4 261 10' Ib (Weight of steel plate) 

qstrel  = X I  167 Ih K 2  (Distributed dead load due to weight of steel plate Wsteel 
'1 slue1 ' ___ A 

2 q total = 13 1.567 Ib Ci 

B 

0 2874 

0 3762 

0 4530 

0 5172 

0 56x8 

0 6102 

07134 

07410 

0 7476 

0 7500 

Use curve fitting to determine p: 
fit : =  cspline(adivb,P) = 0.32 

F- 1 o f 4  
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Calculate maximum stress and safety factor: 

._ fl 'q totalJJ2 ' mas  .- 2 a may = 7.437.104 b f i 2  a yield = 36000 b i n - '  (ASTM A36) 
steel 

' yield 

a max 
SF =- SF = 69.703 SFmin=5, SFSFMIN. O.K. 

Calculate maximum deflection and.safety factor: : 

Use curve fitting to determine a: 

fit := cspline(adivb,a) n =intaip fit,adivb,n,- a = 0.051 ! 
t steel := 2 in 

UBC section 1608, table 16-D deflection not to exceed U360: ( L=Length of span) 

_ -  I 4 O  - 0.389 L 
360 360 , .  Y allow := - 

y allorv - ,389 in 

a'q total' b4 
y mas = - 9.954 1 0 - ~ . i ~  <<0.389 in. O.K. y mas 3 

E.1 steel 

y allow SF :=- 
y may 

SF = 39.079 Good 

0riginator:M. T&. Date: I /  l 3 [ h  Checked b y D x d &  Date:&/o. 

Ornar Jaka D. D. Wiggins 

F-2 O f  4 . 
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.5 ' 
.667 

1 .o 
1.5 

2.0 

4.0 

adivli := p := 

CONSERVATIVE CALCULATION WITH 3SIDE 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"xg)cc plate width) 
Plate is simply supported on three edges, one edge free (worst case) 
Plate is uniformly loaded over entire plate 

a := 90.00 in (Width of plate) 

t steel ' = 2  in 

A ' =  a.11 A = 52.5 ft2 (Area of plate) 

V steel '= a .b . t  

11 := 84.00 in (Length of plate - free side) 

(Thickness of plate) 

V steel = 8.75 A3 (Volume of plate) 

.36 

.45 

67 
.77 

.79 

.80 

Ib - 2  (Modulus of elasticity, 
p steel = 487 - (Density of ASTM A36 steel) E = 29 IO6 111 in ASTM A36 steel) 

ft3 

r" steel 'P steel' steel WStee l  = 4 261 IO' Ib (Weight of steel plate) 

qstecl  = 81 167 Ih fC2 (Distributed dead load due to weight of steel plate w steel 

2 q total = 131.567 b f i  

,080 

,106 

.I40 

. I60 

,165 

. I 6 1  

a := 

Use curve fitting to determine p: 
fit '=  cspline(adivb,P) 

Calculate maximum stress and safety factor: 

B =interp i 

From Roark,Ed. 6, Table 26. 
Case 2a. Pg.461 

p = 0.702 

' yield 

a mar 
SF =- SF = 31 826 SFmin=5, SFSFMIN. 0.K 

Originator: r% A m~ Date: 1 !13!b~ Checked by: 
Omar Jaka 

F - 3 o f 4  
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Calculate maximum deflection and safety factor: 

Use curve fitting to determine a: 

fit := cspline(adivh,a) a = 0.145 

UBC section 1608, table 16-D deflection not to exceed U360: ( L=Length of span) 

allom 
SF =- 

y m i x  

SF = 8.813 Good 

Originator:%.&-- T& Date:(/ I $ / h )  Checked b y : w W  - Date:+[o, 

Omar Jaka D. D. Wiggins 

F- 4 of 4 . 
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.45 

.67 

.77 

.79 

p := 

CONSERVATIVE CALCULATION WITH 3SIDE 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 (E"x6")cc 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) 11 := 96.00in (Length of plate - free side) 

4,ecl := 3in 

A := a . h  A = 65.333 A2 (Area of plate) 

V,,,,, := a.h-t,,,,, V,,,,, = 16.333ff' (Volume of plate) 

(Thickness of plate) 

a := 

Ih (Modulus of elasticity, p,leel := 487 - (Density of ASTM A36 steel) E := 29.IO6lh.in- ASTM A36 steel) 
ft3 

adivh := 

W s t e e l  := P r t c r . I . ~ s t e c l  W,,,,, = 7.954 x IO3lb (Weight of steel plate) 

qTIeeI = 121.751bf<2 

Ih . Ill 

ft2 in 

(Distributed dead load due to weight of steel plate) ~ V S l , , l  
%,eel := __ A 

Yli"el"ad 50 - %WI"2d := .33 - 2 41ot:ll := ' 1 S I d  + 41ivelnad 

qlc,val = 172.15Ibfl~* 

,661 

1 .0 
1.5 

2.0 

,080 
. I06 

,140 

,160 
,165 

,167 

From Roark,Ed. 6, Table 26, 
Case 2a, Pg.461 

b := interp t i t ,  adivh, b ,  - p = 0.68 ( 11 "1 fit := cspline(adivh, p) 

Calculate maximum stress and safety factor: 

P .41,,1d.hZ 
U",,, := 2 on,ax = 1 . 1 9 9 ~  1051bft~2 oyiuld := 360001h.in-2 (ASTM A36) 

tSl,,l 

SF = 43.233 SFmin=5. SFSFMIN. O.K. UyielcI 
SF:=  ~ 

~ 1 1 1 . 1  

0riginator:w. &-- 7 d L  D a t e : N , , C h e c k e d  by: a.&$-~# Date:@m 
Omar Jaka D. K. DeFord 

G- I o f 3  
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Calculate maximum deflection and safety factor: 

Use curve fitting to determine a: 

tit  := cspline(adivh, a) 

:= 3in 

UBC section 1608, table 16-D deflection not to exceed U360: ( L=Length of span) 

h 98 
- = 0.272 
360 Y d 1 " W  := - 360 

yal1,,," := .272in 

<<0.272in. O.K. 

Yd1"W 
SF:= - 

SF = -14.829 Good 

Originator: w . b T k . k -  Date:&Checked by: B. &'&Q D a t e : ~ B  

Omar Jaka D. K. DeFord 

G - 2 o f 3  
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.45 

.67 

.77 

.79 

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 Ibslsft. 

h := 96.00in a := 142.00in (Width of plate) 

G~~~~ := 3in 

A := a - h  

V,,,,, := a.h.t,,,,, 

(Length of plate - free side) 

rhickness of plate, The worst case) 

A = 1.363 x I04iin2 (Area of plate) 

(Volume of plate) 4 .  3 VsIecI = 4.09 x IO in 

a := 

Ih -2 (Modulus of elasticity, 
pslpcI := 487 - (Density of ASTMA36 Steel) E := 29.IO61h.in A ~ T M  A36 steel) 

ft3 

~V,I,,I := P s l ~ e l ~ v ~ l e e l  W,,,,, = 1.153 Y Io41b (Weight of steel plate) 

qstce, = 0 8451h.in-' (Distributed dead load due to weight of steel plate) W,I,,I 
%I..I := __ A 

Ih l h  

ft2 in 
ql ivdd  50- 'Li"el#,a,l := .35 7 'Ilsrol := '1ste.1 + (Ilivclu;n1 

qIulrl = 172.151htt~z 

Use c u r e  fitting to determine p:  

,080 
,106 

,140 

,160 

. I  65 

,161 

From Roark,Ed. 6, Table 26, 
Case 2a, Pg.461 

fit := csplinc(adivh, p) 

Calculate maximum stress and safety factor: 
2 P 'q,"l,l.I) 

tSI4 
anlar = 1.356 x 1051hR~2 ayirhl := 36000 lh . in~*  (ASTM A36) anlax := 

2 

S F  = 38.237 SFmin=5, SbSFMIN. 0 .K (Jyic~d 
SF := __ 

S I I I I X  

Originator: ~ ~ & - = - T i . C I D a t e : ~  Checked by: 8. !&.a Date:#@ 
Omar Jaka Doug DeFord 



UP-5416, Rev. 2 

Calculate maximum deflection and safety factor 
using 3" thick plate. 

Use curve fitting to determine a: 

fit := cspline(adivh, a) a = 0 . 1 6  

:= 3in 

UBC section 1608, table 16-D deflection not to exceed U360: ( L=Length of span) 

_ -  14* - 0.394 L 
Y.ll.W := - 360 360 

ya,lo,y := -.394in 

4 

~ 0 . 3 9 4  in, O.K. -a .'ltot.l.h 

E.tste.l 

yn,.= = -0.021 in 
3 Y n m  := 

Y.1l.w 
S F : = -  

Y n U X  

SF = 19.038 O.K. 

Originator: Date:- Checked by: 8 .  a*?-%! D a t e : N m  

Omar Jaka Doug DeFord 

H - 2 o f 3  
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ANALYTICAL CALCULATIONS 
Pape 3 of 3 - -  

Subject DE< I G d O F  3' '  Co/ /ER  P L A T E  2 4 1 - < - A  VAL,/= PIT 

Originator 0 M A R  3- Q K P  Date 6 12 l o 0  
Checker bay. B-7L.P Date b/g/od 

80-6400-060.> 107/931 
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ANALYTICAL CALCULATIONS 
2 of d Page 

Subject DESi / ( . I  O F  CovFlr  P L ~ T E  roc. 2 4  I -  S-C I/AL V F  P I  T 

Originator f l  M A n L1 Date L 1 k / a ,  

Checker BLW Date b / 7 / @  
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STRUCTURAL CALCULATIONS 
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