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This sheet shows the status and description of the attached Design Analysis sheets.

Discipline Structural * wofdob No. ER4319/W-320 catculation No. W320-24-025
project No. & Name W-320, Tank 241-C-106 Sluicing.
cateulation 1tem  Cover Block Lifting Bail Calculation
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The status of these calculations is:
[] Prelimiﬁary Calculations
[X] Final Calculations
[] Check Caleulations (On Calculation Dated )
[] Void Calculation (Reason Voided )
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This calculation verified by independent "check” calcutations? [] Yes [X] No

original and Revised Calculation Approvals:

h Rev. 0 Rev. 1 Rev. 2
signature/Date Signature/Date Signature/Date

Originator James R. Boat
. Michael 8. las?_t%% 21 45
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A 2/1/95
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Design Analysis D ipt
Page No. ESCI‘ (22 jon

1 OBJECTIVE DATA, ASSUMPTIONS, REFERENCES, AND CONCLUSION

2-6 Concrete Cover Block Lifting Bail Calc

7-8 Pump Penetration Lifting Bail Calc

9 Cover Block Port Plug Evaluation

10 Math Model of Cover Bloék Lifting Bail

11 Math Model of Pump Penetration Plug

Attach. 1 IMAGES Analysis of Cover Block Lifting Bail

Attach. 2 IMAGES Analysis of Pump Penetration Plug Lifting Bail

S

L

A REV 1 REVISEDASH.G REPLACED SH 7 8‘& 9 & Attach 2 ADDED SH 8a b c ’ .
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! DESIGN VERIFICATION SCREENING CRITERIA . ..
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Project/Document No. \W -320 /w370 ~24-025

When the design or design change affects hardware, formal design verification must be performed if
one or more of the following questions must be answered affirmatively (YES).

YES NO

/ 1. Does the design or design change invoived meet the established criteria
to be considered Safety Class 1 or 22

(_/_ 2. Doesthis design or design change cause or permit changes to Safety Class
1 or 2 instrument or alarm setpoints outside of previously approved
operational limits?

/ 3. Does this design or design change significantly affect the nuclear safety
consequences of a malfunction or failure of the structure, system, or
component?

\A Does this design or design change involve or change design that has
previously undergone formal design verification?

Q;D«%L&u : R as

" Assigned Lead Engineer

- /1 /45

Responsible Discipline Manager U ‘pate
Original Design Package Distribution: Design Change Distribution:
Project Engineer 2 : . Attach to Engineering Change Notice

Chief Design Engineer
Engineering Document Control
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KAISER ENGINEERS Cale. No._W320-24-025
HANFORD DESIGN ANALYSIS Revision 0
Page No. 1 of 11
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject Cover Block Lifting Bail Calculations Date 7/6/95 By JR Booth ?2@ %
Checked 7/28/25 By H.BLisorE 1/
Location: C-Farm & AY- Farm Revised__' By v

OBJECTIVE: To perform a stress analysis of the lifting bail shown on page 2, used for lifting of all new cover blocks to be installed on
project W-320. The analysis will apply a factor of safety of at least 5 and will assume a impact force to be added to the load. The lifting
bails will be rotated 20 degrees from vertical and loaded in the direction shown on page 2. Additionally, a table will be added listing the
weights and type of lifting bail of the various port plugs on the cover blocks for inspection and the lifting bail for the steel

plug of the Pump Penetraion will be designed.

CRITERIA: 1. Functional Design Criteria, WHC-SD-W320-FDC-001, Rev. 2.
2. Hanford Site Hoisting and Rigging Manual, DOE-RL-92-36, January 1993.

GIVENDATA: 1. Greatest cover block weight appears at the west side Pump Pit (C-06A) cover block at 28,700 Ibs with an additional
2,500 Ibs for the Pump Penetration Plug for a total weight of 31,200 Ibs. (See H-2-818448,sh. 2 & 5)
2. Minimum design factor of 5, based on yield strength, for load bearing structural components. (Ref. 4, section
8.2.1.1). (Nominal strength/rated load)

3. f,:=4000 psi Construction specifictions W-320-C5 & C6 of Project W-320.
f ¥t 36-ksi Minimum Yield Strength for A36 Steel. (Ref. 8)
f s = 21-ksi Shear Yield Strength for A36 Steel. (Ref. 6, pg. 584)
£y = 58000-psi Ultimate Tensile Strength for A36 Steel. (Ref. 8)
fuw = 72-ksi Ultimate Tensile Strength for ETOXX (AWS A5.1) electrode. (Ref. 2, Table 4.1)

4, Safety class of the cover blocks is SC-3. (Ref.7)
ASSUMPTIONS:  See body of calculation.

REFERENCES: 1. ACI Manual of Concrete Practice (ACI 349-94). American Concrete Institute.
2. Structural Welding Code, Steel. ANSVAWS D1.1-94. American Welding Society.
3. GC-ANCB-01. Kaiser Engir Hanford Architectural/Civii Standard.
4. Hanford Site Hoisting and Rigging Manual (DOE-RL-92-36). Hanford Hoisting and Rigging Safety Committee.
January 1993.
5. Load and Resistance Factor Design (LRFD). Manual of Steel Construction, First Edition. American Institute of
Steel Construction.
6. Mechanies of Materials. Beer and Johnston. McGraw-Hill Book Company. 1981.
7. White Paper on Seismic Design Approach for Safety Related Structures, Systems, Components, and Equipment
Provided or Modified by the Project. (W-320/ER4319) Transmittal Number TR-W-320-253.
8.American Society for Testing and Materials (ASTM A-36). 1995

CONCLUSION: *

Four lifting bails per cover block at pits C-06A, C-06C, & AY-02E will be suffient. It is required that the covers blocks are lifted with a
rigging system that applies a lifting force at a 20 degree orientation form vertical(See figure on page 2). The lifting bail system analyzed will
be the same for all new cover blocks constructed for Tank 241-C-106 and Tank 241-AY-102 pits. By inspection, the lifing bails listed on
page 9 are adequately designed for lifting the port plugs. The allowable lifting force per cover block lifting bail is 9271 LBS directed 20
degrees from vertical. .

Page A-4

54-4300-037 KEH-0037.00 (06/92)
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ICF KAISER HANFORD Cale. No.. W320-24-025
Revision: 0
DESIGN ANALYSIS Page No: 2 of 11
Client: WHC WO/Job No.: ER4319/W-320
Subject: COVER BLOCK LIFTING BAIL CALCULATION Date: 7/6/95 8y: JR BOOT ﬂﬂé)
Checked: /26445 By: M 8. LASOTA'
Location: C-FARM & AY-FARM Revised: By:
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Client: Westinghouse Hanford Company

DESIGN ANALYSIS
ER4319/W-320

WO/Job No.

HNF-2468, Rev.0
Calc. No._W320-24-025
Revision 0
PageNo. 3 of 11

Date 7/6/95

Bv JR Booth_£) (4%

Subject Cover Block Lifting Bail Calculations
Checked 7/28/95 By M.B.Llasdra IHuw
Location: C-Farm & AY-Famm Revised By v

1. Determine Load on Individual Lifting Bail:

a. The heaviest cover block was found to be the west block of the Pump Pit at approximately 3 1,200 Ibs. (See H-2-818448,

sh.2)

b. There will be four lifting bails per cover block at each pit.

¢. An impact Joad will be determined from an assumed lift speed.
d. The Dead Weight of the Cover Block plus the impact load will be increased by a factor of five to account for the safety factor.
The requirement from Ref. 4, sec. 11.3.1 is a Safety Factor of 3 buta S.F. of 5 is more commonly used as a factor of safety for
such devices and is used here for added conservatism.

Cy, = 31.2-kips

Cover Block Weight

Determine impact force on lifting bail from lifting. Ref. 9, page 2.8-9.

Vo= 500-& Speed of Lift
ft . .
g:= 32.2~——i Acceleration do to Gravity
sec
Va-Vi
602
min
a:=
t
Cpa
a’® Force From Acceleration
g
SF:=35 Factor of Safety
6 = 20-deg
SF-(Cp+F )
.= 4
cos(8)

W =43.651 *kips

W= W-cos(8) Wi =41.019 *kips

W, := W:sin(0)

P . Wp =14.93 *kips

54-4300-037 KEH-0037.00 (06/92)

ft
v 1 0-—
min

t:= 5-sec

a=1667 —ﬁi
sec

F ,=1.615kips

At Rest Speed

Time to accelerate to V2.

‘Acceleration

Factored Weight of Cover Block per Lifting Bail acting in the direction

shown on page 2.

R

Force normal to the surface of the cover block used as input into the

IMAGES run.

Force parallel to the surface of the cover block used as input into the

IMAGES run.

Page A-6
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KAISER ENGINEERS. Cale. No._W320-24-025
HANFORD DESIGN ANALYSIS Revision 9
PageNo. 4of 11
Client; Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject _Cover Block Lifting Bail Calculations Date _7/6/95 JR Booth
Checked _7/28/4S By M.B. La%-f&z 7R
Location; C-Farm & AY-Farm Revised By v

3. Determine Lift Bail Strength: Lifting bails are designed to be loaded in the strong direction only. NO BENDING ABOUT WEAK
AXIS. Based on the lifting bail-design shown on page 2, tension, shear, and moment stresses were determined using IMAGES and
are shown in attachment 1. page 7.

G4 = 33.9-ksi Maximum combined tensile stress in outer fiber of lifting bail which is less than
f " 36 ksi; therefore, it is OK.
SF (1= 5—— SF =531
St
o 4= 16.9-kst Combined shear stress which is less than 21 ksi (Shear Yield Strength);
fos therefore, it is OK.
SF =52 S =6213
. [e2 s
4. Determine the maximum allowable lifting force per bail.
W
— c t
27 §F
W, =9.271 *kips
5. Check Weld Strength of Bail to 2" x 3" x 1'8" Bar:
5
te= (1—6—-in>-0.707 te=0221-in Effective Throat Thickness (Ref. 5, sec 1.2.2.3)
$:=0.75 Resistance Factor (Ref.5, Table J2.3)  t:=2in Bail thickness -
Ry =ty (O.G'f uw) R, =7.158 l_ugg Design Strength of Fillet Weld
in
$:=09 Resistance Factor for metal in tension
fyt kips .
R = pte|—= R, =4.133—— Design Strength of Base Metal CONTROLS
J; in
T, = 1.4-21.83-kips T = 3256 kupos 1.4 x Reaction at node 8 page 7.
Tyi= ¢R 4t .
T, =33.063-kips > Ty Tensile Strength of Weld for each leg of Bail. OK!t
6. Concrete Pullout/Shear Strength at Lifting Bail Location.
D:=2in N Nominal Dimension of Bent Bar
£ s = 58000

FEdge Distance for Tension Load (Ref. 1, sec. B.5.1.1 of 349R)

m,=7.089-in

Edge distance for shear will not be a consideration for three reasons:

a. The Lifting Bails will be positioned so the stress cones will be developed within the reinforcing cage.

b. The lifting force applied will be oriented no greater than 20 degress from vertical toward the center of the cover block.
(See H-2-818448, sh. 2 & 3).

Use 12 inch spacing from edge of cover block to centerline of lifting bail. . Page A-7
54.4300-037 KEH-0037.00 (06/92) .
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ICF KAISER HANFORD Cale. No.: W320-24-025
Revision: 0
DES'GN ANALYS'S Page No:. & of [}
Client: WHC WO/Job No.: ER4319/W320
Subject: Cover Block Lifting Bail Calculations Date: 7/(;/75 By: J. R. Booth M
Checked: 7 /29/4; By: M. B. Lasota Pp«L
Location: C Tank Farm and AY Tank Farm Revised: © By

fw——— 18.7976 ——=
AREA=973.1in2
4
d2=5.6138
I 3
d1=12.4556 l
i
26.7111 — 2.617§
l . + 20°
]
3
1
-
d1

. FIGURE 3

Effective projected area of the shear cone

e
» ACAD FILE: BAILOZ
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ICF KAISER HANFORD Calo. No. V5320-24-025
» Revision 470
COMPANY DESIGN ANALYSIS Page No. 6 of 11
Client: WHC WO/Job No.: ER4319/W 320
Subject: Cover Block Lifting Bail Calculations. Date: 7/6/95 By: J. R. Booth

Checked: 8/1/95 By: M. B. Lasota

Location: C-Farm & AY-Farm Revised.03/05/36 By: M. B. Lasota

¢:= 0.65 Strength reduction Factor for concrete anchorage. (Ref. 1 sec. B.4.2)

Py=4¢ ﬂ-A e~J;;i Design strength of concrete anchorage. The Strength Reduction Factor
is for additional conservatism above the load factor that will be used to
reduce the overall ultimate strength of the lifting bail. (Ref 3, pg.4)

P, = 160.015-kips

P u
SF := SF =13.092 SF25.0 OKit

14—
5

Note: The concrete pullout strength (Pu) has a factor of safety greater than 2 times the factor of safety that was
used to obtain the allowable load for the lifting bail and more than offsets the difference between designing the
lifting bail based on yield stress and concrete being analyzed with ultimate stress method.

7. Check Concrete Bearing:

$:=070 Strength Reduction Factor, ACI 318, Sec. 9.3.2.4

Ag = (2in)22 '

Ag= 8+in° . Multiplied by two since supporting surface is much wider than the
loaded area,

ACI 318, Sec. 10.15.1.
9P = $0.85(fo)-Aq

P p= 19.04+kips lbs Ultimate Bearing Strength of concrete.

. 94-Ki ; o . '
> 12.94 kips OK, 12.94 kips i from attachment 1, page 7 reaction at node 8. Actual
2 bearing is significantly smaller since 1 sq. in. crossbar will tend to
balance horizontal reaction from both supports.

#p

‘8. Check the lifting bail of the Pump Penetration Port Plug.
S = 490-pcf ’ Weight density of steel
Weight of plug...
= 2 2\.27% e pn : . T . (2 . LT o2
Vplug = [(6.5 - & )~m 3 + 2:2:in-6-in|-2-in + 3-ln-2'(48-ln) + (6-in + 5~ln)"—‘~(45.25-ln)

2
+ 0.5-in-§'(52.252 - 4525%).in% + %’ 12in 2525 40.125°+ 452543125 2 18-in-§-(35.25~in)2

4

w =V S w = 6899 /bf

plug = ¥ plug’ plug.

In further calculations use weight of the plug: ,

W plug = 7000-1bf

- . Page A-9
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ICF KAISER HANFORD ot 0. yo0ae025
Revision 1
COMPANY DESIGN ANALYSIS PageNo. 7 of 11
Client: WHC WO/Job No.: ER4319W 320
Subject: Cover Block Lifting Bail Calculations. Date: 03/05/96 By: M. B. Lasota
Checked: {lgaf{u By: R. W. Davidson
. Revised: By:
Location: C-Farm & AY-Farm
ft . ft
Vg = 500— Speed of Lift Vy=0— At Rest Speed
min min
g=321 7--—ﬂ—5 Acceleration do to Gravity t = 5-sec Time to accelerate to V2.
sec
Vo-V
a:= # a= 1.667-L Acceleration
t sec
a . " ;
W=w p/ug'(1 + 5) W =7363-Ibf Lifting Load acting on the Bail

From the attachment 2. the critical section of the lifting bail is at the load application ie node 11. The magnitude of the
load used in analysis is 1000 Ibf. Since the bail is loaded by single vertical load, and analysis is linear elastic, the
stresses as well as the internal forces are proportional to the applied load. The following are the intemal forces at
node 11:

P 1000 = 1000-1bf

Due to unit load:

p g e 0179 10% Iof v 0.500-10° 1bf " 1.393-10%Ibfin

X11=—p5 —— 11=—p5 11= 55—
P 1000 Y P 1000 z P 1000

Px11< 0.1791 Vy11 = 0.5000 mgqq = 1.3930-in

Internal forces in the Bail (node 11) resulting from application of the load W are:
Py11=Wpyyq P11 = 1318.64-Ibf

Vy” = W-vy11 Vy11 = 3681.31-Ibf

M211 =Wm 211 MZ11 = 10256.12+Ibf-in

From Ref. 4 Safety Factors required for the under the hook devices are:

FS=5 - against the ultimate strength, and
FS=3 - against the yield strength

Allowable stress with respect to ultimate strength of the Bail is:

f .
fay = ?yf fay =7200-psi  Shape factor for rectangular sectionis:  v:= 1.8
fpy = fyt i g, = 10800-psi
bu=—5 Tbu® psi
f .
Fup=—2 £y = 4157 psic

Page A-10 -
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ICF KAISER HANFORD Calc. No. W520-24.025
COMPANY DESIGN ANALYSIS PageNo. 8 of 11
Client: WHC : WO/Job No.: ER4319/W 320
Subject: Cover Block Lifting Bail Calculations. .Date: 03/06/96 By: M. B. Lasota
Checked: stzaﬁu By: R. W. Davidson

Location: C-Farm & AY-Farm Revised: By:

Assuming, the cross-section of the Bail is square with the leg "a", the section properties are as follow:

A=d® sz-%3

Interaction formula for the axial and bending stress is:
Pxt1 Mz
Axfay Szfpy

IFw <1.0

After substitution for variables the equation with respect to a is:

P M,14-6
- "".iz m 4 =0.1831 my= 2T mp=5.6978
fau in fou in
f(x):=x3-m1‘x-m2 x:=1

d:= root(x3 -myx-m 2,x) d-in = 1.8202+in

Use 2" square bar; d:= 2-in

Actual Factor of Safety using 2" sqare bar is:
With respect to bail's ultimate strength

6M 211

v

-1
SFy = dz-fyf(Px” + ) SF,=6506 SF, 25  OK

With respect to bail's yield strength

6-M,q¢

-1
! ) SFy =4.488 SF 23 OK

SFy = difyp (PX11 *
With respect to bail’s shear strength

| Py
sF, = —2L
Vy11'J5 .

Check Weld Strength of Bail to steel plate...

SF,=22584 SF,23  OK

Due to unit load at node 1 (in member local coordinate system):

pogy = 08 10°.1bf Y. 01791 10%-Ibf m 0.6223-10%-Ibtin
e 01 = —5—— 01 = ————
X P 1000 z P 1000 yo1 P 1000

P xo1 = 0.5000 v 501 = 0.1791 m o1 = 0.6223+in

Internal forces in the Bail (node 1) resulting from application of the load W are:
Pyot = Wpygr  Pyoy=3681.31-16F
V201 = WVZO‘I VZO1 = 1318.64-Ibt
My01 = Wem yo1 Myo1 =4581.75+Ibf-in
page A-11
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HNF-2468, Rev.0
Calc. No. W320-24-025
Revision 1

ANALYSIS Page No. 8a of 11

WO/Job No.: ER4319/W 320

Date: 03/06/96 By: M. B. Lasota
Checked: S[30fhu By R. W. Davidsol
Revised:

d=2-in
Ay=4d A,=8in

Ays=2d Apg=4ein

W d2+%2 8 = 5.33+in®
1
2 2]?
(Pxo1 Myor\" [Vzor
A w S w A ws
tg:= (—gm)J— tg=027¢in
P2

¢:=075

Rum = $to (06T yy) IRy =835 k’:s
SF ym = ¢R——R——wm SF yym = 6.14

4y =09

e = 36+ksi

Rpm = vty osfyt "/5 R pm =7.29—— klps
SFpm = f;—’" SF p = 5.36

Weld area subject to tension.

Weld area subject to shear.

Weld section modulus.

= 1.3598.2PS k”’s

Effective Throat Thickness (Ref. 5, sec
J22a)

Resistance Factor (Ref.5, Table J2.3)
Design Strength of Fillet Weld

SFym25  OK

Resistance Factor (Ref.5, F2.2)
Yield Strength of Base Metal

Design Strength of Base Metal CONTROLS

SFpm25  OK.

Use 3/8" fillet weld. It satisfies minimum weld requirements. (Ref. 5, Table J2.5)

The 2" square bar used as the lifting bail for the Pump Penetration Plug is sufficient to provide the Safety Factor of 5

during lifting.

MCAD FILE: 3202425A.MCD
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Calc. No. W320-24-025
FLUOR DANIEL | Cale. No.
NORTHWEST INC. DESIGN ANALYSIS PageNo. & o
Client: Numatec Hanford Company WO/Job No.: ER4319/W320
Subject: Cover Block Lifting Bail Calculations. Date: 42587 By: MB ta )7/«4/
Checked: % ﬂ{Q"[ By:
Location; C-Farm and AY- Farm Revised By
i BAR 4" 8
! R3.00
TP

MT

RN 350 i 5775 TP

] ! u

el

TYP

(FALLN

WEIGHT OF PLUG 225 LBS
SEE NOTE 4

60.00°

\

1.50

2.50
1.00

GASKET MATERIAL

] ' SEE NOTE 7
8 1.00
P "

1.00

REPLACEMENT PLUG ACCOMMODATING
LEAK DETECTOR WIRING REQUIREMENTS
MATERIAL ASTM A36 STEEL

MCAD® FILE:3202423¢.McD
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FLUOR DANIEL Calc. No. W320-24-025
Revision: 1
NORTHWEST INC. DESIGN ANALYSIS PageNo. &  of
Client: Numatec Hanford Company : WO/Job No.: ER4319/W320
Subject: Cover Block Lifting Bail Calculations. Date: 4/25/97 By MB fasota }7%&/
Checked: 5 Q‘l
Location; C-Farm and AY- Farm . Revised

The replacement Plug consist of 6 circular discs and the bail constructed from the round stock 1/2" diameter.
The following is a calculation of the weight of the Plug:

i=0.6
q;:= 4=
7.625-in 2.5-in
9.75-in 2:in
9.75-in 2-in
9.75-in 2.5-in
14.0-in 1:in
3.5-in 1.5-in

The length of the round stock is:
tg = 2:6-in + 7-3.25-in tg=22.21¢in dg = 0.5-in

Volume of the steel used in construction of the Plug is:

Z g
Ve % Z(d‘)z-t‘_ Y 60y sm(60) o m)
i

Vg =789.95-in° ¥ = 490-pef

W= VeTs w pl= 224-bf  use w pt = 225-Ibf
Check shielding properties of the plug at the least thickness ih terms of equivalent concrete thickness.
Y ¢ = 140-pef tinin = 7-13-in

¥s

teon = tmin— teon
Te

=24.95-in toon224-in OK

Page A-14
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FLUOR DANIEL Cale. No.:  W-320-24-025
NORTHWEST INC. DESIGN ANALYSIS Revision No.: 1
: Page No.: 9 of 11
Client:”  Numatec Hanford Company ) WO/Job No.: ER4319/W-320
Subject: Cover Block Lifting Bail Calculations Date: 4/28/1997 By. M.B. Lasota
Checked: 5 glﬁh By: R.W. Davidso
Location:  C-Farm and AY-Farm Revised: By:

Cover Block Port Plug Evaluation

Weight (Ibf) Bail Type By Inspection
Pump Pit (241-C06A)
3" Dia Valve Port Plug ) 40 BAR 1/2" Dia. OK
(3) 8" Dia Camera Port Plug 220 BAR 1/2" Dia. CK
(1) 8" Dia Leak Detector Access Plug 225 BAR 1/2" Dia. . OK
Winch Port Shielding Plug ' 100 BAR 1/2" Dia. OK
Slot Plug, Block A 590 BAR 3/4" Dia. OK
Slot Plug, Block B _ ' 653 : BAR 3/4" Dia. OK
Sluice Pit (241-C-06C)
8" Dia Camera Port Plug 220 BAR 1/2" Dia. oK
(1) 8" Dia Leak Detector Access Plug 225 BAR 1/2" Dia. " oK
Sluicer Port Plug ' Existing
3" Dia Valve Port Plug 40 BAR 1/2" Dia. OK
Slot Plug, Block A 460 BAR 3/4" Dia. OK
Pump Pit {241 -AY-oéAl
12" Dia Valve Port ’ 350 BAR 3/4" Dia. OK
Stuice Pit {241-AY-02E) .
12" Dia Valve Port 350 BAR 3/4" Dia. OK
(2) 8" Dia Camera Port.Plug R o ) . 220 - BAR 1/2" Dia. OK
Winch Port Shielding Plug . . 100 BAR 1/2" Dia. OK
(3) Slot Plugs, Block A 365 BAR 3/4" Dia. OK

page A-15
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ICF KAISER HANFORD Calc. No. W320-24-025
Revision: 0
DESIGN ANALYSIS Page No: 10 of 1t
Client: WHC WO/Job No.: ER4319/W320
Subject: Cover Block Lifting Bail Calculations Date: 7/21 Jas M.B. Lasota ?u.
Checked: 8/! /45 By J.R. Booth
Location;: C Tank Farm and AY Tank Farm Revised:
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HNF-246

8, Rev.0

ICF KAISER HANFORD

Client: WHC

Subject: Cover Block Lifting Bail Calculations

Cale. No.: W320-24-025

Revision: 0

DESIGN ANALYSIS Page No. ||

Location: C Tank Farm and AY Tank Farm

WO/Jeb No.: ER4319/W320
Date: 7/21/asS : M.B. Lasota

Checked: 8/] /75 By J.R. Booth
Revised: ~ By:

of {|

i

5.375

.5.375

6.000

SCALE 1:3

* PLUG - NODES & MEMBER INCIDENCES

MATH MODEL -—

ACAD FILE: BATLOS
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Seismic Shutdown System
Pad/Wind Missile Evaluation



‘." ERE o

HNF-2468, Rev.0

IOQISER ENGINEERS
HANFORD

CALCULATION IDENTIFICATION AND
INDEX

Page i of 111

Date

10/5/94

These calcuiations apply to:

This sheet shows the status and description of the attached Design Analysis sheets.
pisciptine Structural wo/Job No. ER4319/W-320 Caleulati
Project No. & Name Project W-320, Tank 241-C-106 Sluicing
calcutation Item  Seismic Shutdown System Pad/Wind Missile Evaluation

on No. W320-24-026

Dug. No. H-2-818456 Rev. No. O
Dwg. No. Rev. No.
Other (Study, CDR) Rev. No.
The status of these calculations is:
[] Preliminary Calculations
[x] Final Calculations
[1 Check Calculations (On Calculation Dated )
[1 Void Calculation (Reason Voided )
Incorporated in Final Drawings? [X]  Yes [1 No
This calcutation verified by independent "check" calculations? [] Yes [] No
original and Revised Calculation Approvals:
Rev. 0 Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date
Originator /James R. Booth/10-5-94
10-5,/74
Checked by 3 e
V)0 R oA 1021 /24
Approved by
SEZLLfii>anunéZo;a uls]
Checked Against . /4
Approved Vendor Data W 7 ﬁ
INDEX
Design Analysis Description
Page No. .
1-2 Objective, Criteria, Data, Assumptions, Method, References, and
Conclusion.
3-9 Structural Pad
10-12 Material thickness ca]cu]atwn for missile protection for SC3 enclosure
13 Weld Calculation

Attachment 1 | (H-2-818456) Seismic Shutdown System Concrete Pad - Plan & Sections

Attachment 2 | Missile Shield Enclosure

Attachment 3 | Vendor Information

KEH 0378.00 (06/92) KEF072
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HNF-2468, Rev.0
SFS No.

DESIGN VERIFICATION SCREENING CRITERIA

LL oc e

Project/Document No. W-2320 / W320-~24-0i5

When the design or design change affacts hardware, formal design verification must be performed if one or more

of the following questions must ba ed affirmatively (YES).
YES NO
‘/ 1. Does the design or design change involved maet the established criteria to be

considered Safety Class 17 SC1 strength requirement & SC 3/1

environmental enclosure considerations.

/ 2. Does this design or design change cause or permit changes to Safety Class 1

operational limits?

instrument or alarm setpoints outside of previously approved

/ 3. Does this design or design change significantly affect the nuclear or

environmental safety consequences of a malfunction or failure of the
structure, system, or component?

/ 4. Does this design or design change involve or change design that has

QD

previously undergone formal design verification?

ALY

Assigned Lead Engineer

Date

n/ 3]94

Responsible Discipline Manager

Original Design Package Distribution:
Project Manager .
Design Verification Officer .
Engineering Document Control

Y Date

Design Change Distribution:
Attach to Engineering Change Notice

KEH-1981.00 (09/92)
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HNF-2468, Rev.0

KAISER ENGINEERS ’ cale. No. W320-24-026

HANFORD e
. Revision 0
DESIGN ANALYSIS page No. 1 of 13
client WHC ‘ wosdob No. ER4319/W-320 6
subject Seismic Shutdown System Pad/Wind pate 7-25-94 By J\R. Bootz;ﬁﬂéy
Missile Evaluation Checked By
Location 200E i Revised By

OBJECTIVE: The objective of this calculation is to design a structural concrete pad
with embedded plates to secure a SC3 Missile Shield Enclosure. A Safety
Class 1 Tevel seismic strength requirement will be imposed on the design of
the pad for the support of Safety Class 1 components enclosed within the
Safety Class 3 Missile Shield Enclosure. Also, as part of this calculation
the material thickness requirements of the enclosure to resist wind missile
impact has been determined.

CRITERIA: 1. Functional Design Criteria for Tank 241-C-106 Waste Retrieval, Project
W-320; Document No. WHC-W320-FDC-001, Rev.2.

2. SDC 4.1, Rev. 11 & Rev. 12 for clarity of figures.
3. SDC 4.2, Rev. 0.

4, Topical Report: DESIGN OF STRUCTURES FOR MISSILE IMPACT. SEPT. 1974.
Rev. 2

5.  UCRL 15910, June 1990.

DATA: 1. f'_=4000 psi
2. f,=60 ksi for rebar
3. A36 steel for plates.
4. Type H4L Nelson Weld Studs

ASSUMPTIONS: See body of calc.

METHOD: MATHCAD 4.0

REFERENCES: 1. American Concrete Institute (ACI). ACI 318-89 (Revised 1992).
American Concrete Institute (ACI). ACI SP-17(91).

American Concrete Instftute (ACI). ACI 349-85.

2w N

American chiety of Civil Engineers (ASCE). ASCE 7-88.

5. Final Report of Geotechnical Engineering Studies, W-320 Waste
Retrieval and Sluicing System. Prepared by Shannon and Wilson, INC.
April 1994. .

6. Standard ARCH-Civil Design Criteria, SDC-4.1. Design Loads for
Facilities. Rev. 12.

KEH 0037.00 (06/92) KEFO55 ’ . .
' Page B-4



HNF-2468, Rev.0

KAISER ENGINEERS ) calc. No. W320-24-026
HANFORD ces
Revision 0
DESIGN ANALYSIS Page Ho. 2 of 13

client WHC Wo/dob No. ER4319/W-320

subject Seismic Shutdown System Pad/Wind pate 7-25-94 By Booth ﬁ%g
Missile Evaluation Checked By

Location 200E Revised By

7. Standard ARCH-Civil Design Criteria, SDC-4.2. Design and Installation
of Expansion Anchors, Rev. 0.

8. Uniform Building Code (UBC-91).

9. Design and Evaluation Guidelines for Department of Energy Facilities
Subjected to Natural Phenomena Hazards. UCRL 15910, June 1990.

10. Ryerson Stock List. 1991.
11. Embedment Properties of Headed Studs. TRW/Nelson.

CONCLUSION: The concrete siab will be 8" thick and be reinforced with #5 rebar spaced
12" 0.C. each way. A 3 172" dia. piece of conduit will be embedded in the
concrete and stubbed up into the contactor boxes as shown in attachment 1.
The embedded plates will be 1/2" thick A36 steel anchored with two 1/2" x 4
1/8" Nelson Studs. From the missile impact analysis it was determined that
12 gage sheet steel would be sufficient to withstand a wind blown missile.
By inspection it was determined that the size of the HVAC unit mounted over
top of any openings would be sufficient to stop a wind missile.

KEH 0037.00 (06/92) KEF0S5 : . s
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ICF Kaiser Hanford

Company

DOCUMENT TRANSMITTAL

Transmittal No.

TR-W-320-531

Date

August 15, 1995

page 1 of 1

To

Engineering Document Control

From
R.W. Davidson ‘:le

Project/Work Order Number

W-320/ER4319

project/Work Order Title

Tank 241-C-106 Sluicing

subject Civil/Structural Calculations for C-Farm - Package 4
ggéigi Company and Distribution Maiting Address
ICF KH
0  FW Bradshaw (PM) S2-47
0 DL Evans (PLE) $2-47
0 RW Davidson (LE) S2-47
2 Engineering Document Control R1-29
Attached Are Purpose Comments Please
[] [X] Information [] Pretiminary [] Comment
[] Specifications [] Action [] Unchecked [] Approve
[] Travelers [] Signature [] Checked [] Destroy Previous Issue
[] Appr. Data [] Update [] Final [] Return Previous Issue
[] [] Review [X] Approved [] Note Revision
[] Library Material [] [] Working Copies [J Note Kolds
[] Procedures [] [] Controlled Copies [X] Fite -
[X] Calces [} [] Other: []

Document Numbers, Titles, and/or Comments

Calculations:

W0~ O W=

W320-24-014, Rev
W320-24-015, Rev
W320-24-021, Rev
W320-24-023, Rev
W320-24-024, Rev
W320-24-025, Rev
W320-24-026, Rev
W320-24-027, Rev
W320~-24-028, Rev

COO0OO0COLOOOQC

Process Bidg. & Equip. Skid Fdn
241-C-106 Dome Load Summary Report
Equipment Fdn-Exhaust Air Cleanup Train
Equipment Fdn- Chiller & Pumps
Electrical Equip. Pad, 241-C-51
Cover Block Lifting Bail Calculation
Seismic Shutdown System Pad/Wind Missile Evaluation
Structural Analysis for Safety Related Equip. Attachments
Engineering Evaluation of Commercial Grade Items

[] Check here if receipt acknowledgment is required.

Receipt Acknowledgment:

please sign below acknowledging receipt of documents tisted above and return receipt to at .

Date

Signature

KEH 0001.00 (05/94) KEFOO3
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: . HNF-2468, Rev.0
ICF Kaiser Hanford Company

INTEROFFICE MEMORANDUM

To C. B. Organ E6-01 DATE March 28, 1995

Design Verification Officer .

FROM G, L. Hopkins G3-17

COPESTO ), R. Booth $3-07

R. W. Davidson $3-07

M. A. Haq 63-17

M. S. Ruben E6-46

Eng Doc Control  G3-11

J0BNO. ERY319

suesect  STRUCTURAL ANALYSIS OF SYSTEM PAD/WIND MISSILE EVALUATION

rererences 1. Design Calculation Number W320-24-026
2. H-2-818456, ESP Spec - Structural Seismic Shuidown System Long Pads

This memo and attached form KEH 1980.00 (06/91) are in response to your IOM of
February 9, 1995, to perform a design verification for the subject project. This design
verification is in accordance with "Design Review Method" as define by ICF Kaiser (ICF KH) .
procedure ES 7, Rev. 3, Section 6.2.
Responses to the questions of Section 6.2.1.4 of procedure ES 7 are as follows:

1)  Were the design inputs correctly selected?

YES This conclusion is based on the review of the following document: FDC
Rev 2 Tank 241-C-106 Sluicing, Definitive Design.

2)  Were all necessary conditions considered in the design?
YES

3)  Are required assumptions adequately described? Are sources identified
reasonable for the design?

YES

4) Was appropriate design method used?
YES

5)  Where necessary, are the assumptions reverified when the design is complete?
YES

WORKING TOWARD VPP "STAR” STATUS THROUGH ENMPLOYEE INVOLVEMENT
KEH 0008.00 (12/94) KEF065
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ICF Kaiser Hanford Company HINF-2468, Rev.0

INTEROFFICE MEMORANDUM

€. B. Organ E6-01 ' ) 2 March 27, 1995

6) Were the design inputs correctly incorporated?
YES

7) Is the design output reasonable compared to the design input?
YES

8) Are necessary design input and verification requirements for interfacing
organizations specified in design documents or in supporting procedures or
instructions?

YES -

9)  Was the applicable Hanford Plant Standards (HPS) followed? If not, is
documented approval included from DOE-RL?

YES SDC 4.1, Rev. 12 was followed.

Page B-8
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DESIGN VERIFICATION RECORD

Project/Document Number DzRalreiar. Auter 1S OF SKIEIDLAD /w/w
PUSSIKE  JEIILBTIN ~ EAE £ 10320 520/ -2
Prepared By &7: Zt /%7?/{/1/5 ; ;

{Print] {Print] {Print)

Verifier Name @ —( /ééﬂlﬁ/j Initial g’(/# Date 2-o17 "?j—”

{Print]

Verifier Nam'e Initial . Date
{Print) .

Verifier Name Initial Date
{Print}

Formal Design Verification is determined to be necessary per the Design Verification Screening Criteria and was
performed by the following method(s).

1. Alternate Calculation Method YES @\9 (Circle One)

Calculation Number Revision
2. Testing Method YES @ (Circle One)
Test Number ) "Revision
Test Title .
3. ldentical Method YES @ (Circle One}
Document Number Revision
Title Date
4. Design Review Method @ NO (Circle One}
Design Review Chairman

Finding or Attached Memo Repgit Number  “lze 47'7‘4&/{50 \[0/@/ o~ 2 J~(/5
fflﬁm Gl Ll 70 QAR Ok
Date Z’ZZﬁii

Formal design verification is complete and acceptable:

Design Verification Officer //)@ %\1 Date 7/2 b
=

Page B-9

ATTACH ALL DOCUMENTATION RELATED TO THE DESIGN VERIFICATION CONDUCTED.
KEH-1980.00 (06/91)




'KAISER ENGINEERS
HANFORD

Client: Westinghouse Hanford Company.

HNF-2468, Rev.0

Calc. No._W320-24-026
Revision _0
DESIGN ANALYSIS Page No._3of 13

WO/Job No. ER4319/\NV-320

Subject Structural Concrete Pad

Date_6/24/94 By JRBooth /R

Location: 200E

Checked 12/21/94 __BY f./2 Rupdot"
Revised By ' i

DESIGN CONCRETE PAD

Determine Design Loads: .
1. Snow (REF. ASCE 7-88, pg. 23-27)

Co=09
Cyi= 11
I:=12
b
pg = 15—
g a2
pp=07CoClp,

b Ib
pr=12474-=  Use pgi=20—
f £

N

Ref. SDC 4.1

(Minimum Snow Load per SDC 4.1)

Wind: (Ref. SDC 4.1 and ASCE 7-88, section 6) .

Dimensions: 6'-6" X 4-0" X 6' high (See Attachment 2)

Exposure Class=C (SDC 4.1, pg.9)
Wind Speed=90 mph (SDC 4.1, pg.9)

Importance Factor=1.0 (SDC 4.1, pg.9)

I=10
V=90
K= 0.80

_ 2 Ib
a5 = 0.00256.K ,-(LV) 7

q,=16589-2
2
ft

Gp=132
Ce=12

Api= 6SRER
Ww=aGpCrAyg
W, =1.025-10° -Ibs

(Table 6 of ASCE 7-88)

(Velocity pressure, Eq.3 of ASCE 7-88)

(Gust response factor, Table 8 of ASCE 7-88)
(Force Coeff. for Solid Signs, Table 13)
(Projected area normal to wind in sq. ft)
(Design Wind Force from Table 4, ASCE 7-88)

Determine wind force on least dimension side (4'-0" x 6"-0")

A p = 4ft6ft

Wo2=9,6pCrAp
Wy =630.64-1b

Note: Wind loading contrdls horizontal loading.

3. Ashfall Roof Loading

A= 24-1—1;
ft

54-4300-037 KEH-0037.00 (06/92)

(Per SDC 4.1, pg. 12)
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HNF-2468, Rev.0

'KAISER ENGINEERS . Calc. No,_W320-24-026
HANFORD Revision _0
DESIGN ANALYSIS Page No__4.0f 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject Structural Concrete Pad Date 6/24/94 By JiBooth /LR
Checked By /
Location: 200E Revised By '
4. Live Floor Load
L:=01b Live assumed zero, panels to be front accessable and

enclosures are not designed for occupancy or any other
equipment.

5. Seismic: Ref. SDC 4.1, UCRL 15910, UBC-91 and NUREG-0800.

An Equivalent Static Analysis will be used to determine base shear. Base shear will be applied 100%
in two horizontal directions and 2/3 vertically.

Critical Damping = 7% for welded steel per UCRL 15910 Table 4-6.
Peak Acceleration = 0.38 g, this value will be multiplied by 1.5 for the static equivalent analysis.

a. Determine weight of components and metal enclosure.

Wlp = 4.375»1—2 . (Weight of 12 gage steel, Ryerson pg. 453)
is
SF := 2:(4-ft-6-ft) + 2:(6.5-f+6-8) + (4-R6.51) (Square footage of enclosure sides)
Wge = Wgo'SF (Weight of enclosure)
W g =665:Ib
We := 15-1b + 150-1b (Weight of electrical equipment, 15 Ib for seismic switch and 150 Ib for
electrical panel enclosure, see Attach 3)
Wt = W, + We (Total weight of enclosure and equipment)
Wt =830-1b
Wt = 900-1b Round up for miscellaneous loads.
Design Base Shear
a:=0.38
E g = aWt15 (1.5 is the multiplier for static equivalent analysis)
E o =513¢1b (Base shear applied in both horizontal directions 1 00%)

Verticle force from seismic

2
Eggvi= EE ssh
E 4y =342°1b
6. Dead Loads: Slab dimensions 15'-6" X 5'-6" X 0'-8"

We:= 1 50.1_2‘ (1 55 S‘S'ﬁ“% ﬁ) ~ (Weight of concrete slab)

ft
: 3
We =8.525-10" -Ib Wt =900-Ib
D= Wc+2 Wt

D =1033:10* -Ib
54-4300-037  KEH-0037.00 (06/92) Page B-11



HNF-2468, Rev.0

KAISER ENGINEERS ‘ Calc. No._W320-24-026
HANFORD Revision _0
DESIGN ANALYSIS Page No_ 507 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subiect Structural Concrete Pad Date 6/24/94 By JR Booth JZK
Checked By 7
Location: 200E Revised : By

7. Load Combinations
a. Determine worst case load case. (Ref. ACI 349, sec 9.2).

D=0 (Meaningless adder to make MathCAD work)
Lg= (p £ A)- 1550558 Snow Load and Ashfall
L f=3.751-103 «Ibs _Conservatively including snow load as a live load.
Li=01lb (Meaningless adder to make MathCAD work)
F:=01b Fluid Load
H:=01b . Soil Loads
Ry =01b Y, =0l High-energy pipe break
R,:=01b Yj =01b
P,=0lb Y ;=0lb
T, =0l To=0lb
Ey=00 OBE
W,=0lb Extreme wind condition
1. W, =14D+14F+17L¢+ L7H+17R
W, =2.083-10" I Controls

2. U:=14D+14F+17Le+ LTH+ 1L7E + LTR
U =2083:10" b

3. U= 14D+ L7L 1+ L7H+ LT(2W ) + 1LTR
U =3484-10° -Ib

4. U=D+F+L+H+T +R,+E
U=5131b
U=D+F+Le+H+ TG+ R +E g
U =1442-10* -Ib

5. U=D|+F+Lj+H+T +R,+W,
U=0b

6. U:=D+F+Lf+Hi'l-'a+R4+1.25-158'

" U=1.408-10" -Ib

7.U=D+F+Le+H+ Ty +Ror ISP+ 1(Y + Y+ Y )+ LISE

U =1.408-10° -Ib
§4-4300-037 KEH-0037.00 (06/92) ) P.‘ag'e B-12



. 1 INF-2468, Rev.0

KAISER ENGINEERS . Calc. No._W320-24-026
HANFORD DESIGN ANALYSIS Revision _0
Page No._6of 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject _Structural Concrete Pad Date 6/24/94 By_JEBooth Y
Checked B f
Location: 200E Revised By

8 U=D+F+Lp+H+T,+Ry+ LOP+ LO(Y + Y+ ¥ ) + LOE oy
U=1442:10 I

U=D+F+L+H+ T +R + LOP + 1LO(Y + Y+ Y ) + LOE o

U =5131b
9. U:=105D+1.05F + 13 Le+ 13- H+ 1.05T 5 + 1.3-R

U=1572-10* I
10. U= 105D + 1.05F + 13L ¢+ 1.3:H+ 13E o + LOST , + 1.3R
U=1572:10° -1
11. U= 105D+ LOSF + 1311+ L3H+ 13- (2 W) + 05T + L3R
U =2664-10° +Ib
b. UCRL 15910, pg. 5-10 recommended load combinations.
Wp=Dy+13(2W,)
W, =266410° -Ib Controls
W=D+ 13W
Wiy =819.832-1b
U= LID #0501+ 12:(2W )
U=2459:10° Ib
c. Controlling loading conditions:

W, =2.083- 10* ‘b Controls vertical loading
Wi =2664-10° ‘b Controls horizontal loading in two directions.

8. Check Soil Bearing Properties
a. Check Qmax against Qapplied.

Q max = 4000-1—l; (Shannon an Wilson Report pg. 10, para. 2)
ft
w
v Ib
Q applied ~ 155.3.55./ Q applied =244.36 ?

Foundation Bearing pressure OK.

54-4300-037 KEH-0037.00 (06/92)
Page B-13
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KAISER ENGINEERS . Cale. No._W320-24-026
HANFORD DESIGN ANALYSIS Revision_0____
Page No._7 of 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject _Structural Concrete Pad Date 6/24/94 By JRMBpoth [R5
Checked By YAnV
Location: 200E Reviséd By
b. Check longitudinal sliding.
F¢=035D (Lateral Sliding coefficient given in UBC, pg. 590)
Fg=3.614- 103 Ib Resistance to sliding by friction is sufficient in both directions.

9. Concrete Slab Design. Using the design proceedures of ACI SP-17(91).

kip = 1000-1b fc = 4000 psi fy = 60000 psi
Q applied’ 18* . . .
W= 1000 -1.6 (Bearing pressure as determined above and service factor)
kip
w,, =0.391 Y
1:=225 Length of slab in ft. Assumes cantilever length from edge of
P enclosure to end of stab is half the slab width (conservative).
W
u
M. =
uo2
M, =0.99 fr-kip
h:=8 (Slab thicknes in inches)

d:=h-3-0625 d=4.375 (Effective depth of slab with 3" min. cover for rebar)
b=12

P ax = 0.0214 . SP17, Flexure 2.2
&2
Fi=—— F =0.019
1000
g o
atF
K, =51.705
Kg:=175
a, =437 SP17, Flexure 2.2  For grade 60 steel
M u
A= P Area of steel required per 12" strip of concrete, sq. in
-a n .
i
A =0052 —
ft
P min = 0-0018 For' slabs per ACI 318, sec 7.12.2.1.
A smin = Pmin’bh Controls

_ .2
A gin =0.173 in

54-4300-037 KEH-0037.00 {06/92} Page B-14
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KAISER ENGINEERS . Calc. No._W320-24-026
HANFORD Revision _0
DESIGN ANALYSIS Page No._8of 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320 PN
Subject Structural Concrete Pad Date 6/24/94 By JRBooth ([ /3
Checked By J
Location; 200E Revised By
9. Continued:
Check shear
wyl
V,, = —
uo2

V=044  kips

by=12in ¢:=085 d=9 in

w
V= ¢'(2'Jf:)'bw'd
v, =116110" 1 ok

Use #5 bars spaced 12" 0.C. As=0.31 sq. in. See H-2-818456 for sketch of reinforcing.

10. Check overturning moment

J
<
>
A. =
Wa -
Al
o
N
.w
=tre stz lt =0 '7. e U ’:,'_’A"J;‘ sebt e |~ e=5 =u~v
Sl - PR
I z.9s 1
. D
Figure 1
M= Wy3f Overturning moment applied at the estimated mid-height of
the enclosure.
M gy =7.993-10° Tos:t - 116 encios :
M :=D-2.75-f Resisting moment to overturning
M, =2.839:10* -Ibs-t '
Mot
VS =0.282 OK, since less than 2/3.

r
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KAISER ENGINEERS
HANFORD

Revision_0
DESIGN ANALYSIS Page No_8of 13

Calc. No._W320-24-026

Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320

Subject _ Structural Concrete Pad

‘Date_6/24/94 By JR Booth /] 05
Checked By /.0 4

Location: 200E Revised By

11. Design embedded plates

Assume each embedded plate will see half the horizontat force and half the tension force created by
the overturning moment. Design guide: Nelson Construction - Design Data. Try (2) 1/2X 4 1/8
studs mounted to a 12X 8" X 00 1/2" embedded steel plate.

Sy T'Z Shear force in large surface direction times S.F. of 2,
§ 1 =266410° +Ib

Wi
Syi=—:2
27

$,=819.8321b

Sy= Slz+822

$p=2788+10° -Ib

(Mo},
“\4338/ 2

3
Ty, =1.846:10" -Ib

Shear force in small surface direction times S.F. of 2.

T Tension force acting on plate

times S.F. of 2

o

Sy

L
S, =1.394 kip Shear force per stud
T, -ob

u’ 2
T, =0.923 *kip Tension force per stud.
D,:=3in Minimum required distance from free edge to center of stud w/o reduction.
P ¢ = 10.6-kip Table No. 10, no reduction
S ye = 10.33-kip Table No. 18, no reduction’

3 3
3 3 :

T N . :

2] +f=2] =0053 0049510 OK

P uc, uc

_ ATTACHMERT PLATE 1BY OTHERS}
3 RETURKS
1.0 Et €297 »
" L .
Y x4g NELLON &Tubs
(e
Figure 2 L4
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‘KAISER ENGINEERS . Cale. No._W320-24-026

HANFORD Revision 0 ___
DESIGN ANALYSIS Page No._10.0f 13

Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320

Subject Wind Missile Evaluation Date 6/24/94 By JR Booth [JX A"
Checked jo/21/94 BY 0. Cugpei~

Location: 200E Revised By

MATERIAL THICKNESS FOR PROTECTION FROM MISSILE IMPACT

1. Assumptions:

a. The worst case horizontal missile is given in SDC 4.1 as a 2 X 4 timber plank traveling at 50 mith
weighing 15 Ibs. Vertical missite velocity is 2/3 of horizontal.

b. The missile has normal (direct) impact with wall resulting in the most conservative estimate.

c. Only direct missile force with no other loads taken simultaneously are considered for structural
response.

d. Elasto-Plastic target response with no concurrent loading.

e. One dimensional approximation.

f. Plastic Impact (Coefficient of Restitution e=0)

g. See Attachment 2 for target.

2. Calculate the Perforation Thicknes:

T=Steel plate thickness
M=Mass of Missile

W:=151b (Weight of Missile)
g:= 32.2~—ﬁ—i (Acceleration due gravity)
sec
w
Mm = —é-
M, =0.466-Ibs-" -sec’
ft in -~ . .
V=735—12— (Striking velocity of missile)
sec ft .
A= 525in”
D= | A
Kid
¢
D =2.585+n (Equivalent diameter of missile)
2 .
3
Mm_ 2
Iblft S

T:= 6722 D -1in? (BRL Formula for Steel Plates, Bechtel Report eq. 2-7)
T =0.067*in
tg= 1.25T
ts=0.084in (Increase thickness by 25% to prevent perforation,

Bechtel Report eq. 2-8)

3. Determine Structural Response by Energy Balance Method.
a. Determine Effective Mass of Target During Impact.

D, =0.125f . . (Lateral missile contact dimension)
D y= 0.292-f , (Vertical to ground)
Ygi= 492-1—2 (Weight per unit volume of steel)
ft
t:= 0.0087-ft (Cold rolled 12 gage steel thickness = 0.1046")

N L
54-4300-037 KEH-0037.00 (06/92} Page B-17
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HANFORD Revision __0
DESIGN ANALYSIS Page No_110f 13
Client: Westinghouse Hanford Company WO/Job No. ER4319/WW-320
Subject Wind Missile Evaluation Date 6/24/94 By JR Booth /] KA
Checked jo/z7/94 By f .o et~
Location: 200E Revised By )
3, Continued: )
t . Lo
M,=D,D ¥y (y s'-> (Average effective mass of target during impact, eq. 3-18)

M, =0.005-Ibs-" +sec?
b. Determine required target strain energy.
M. 2v 2 .
m' s in . . "
Eg=rym—r— 12— (EQ.3-8)  Multiplied by 12 in/ft to get units to work out.
2Mp+Mg) R
4 .
E =1.494:10 " -lbs *in

¢. Determine the required ductility ratio.

b:=lin Use 1 inch wide strip to determine Mu, per
Table 4-3.
d = 0.1046-in
B

= 12 {Section Modulus)

e

2
§ =0.002+in°
fy = Soooo-l—b2 (Yield Strength, A607(50))
i’

M, = s~fy- 12 (Dynamic increase factor of 1.2 per table 4-1)
M, =109.412-Ibs +in (Ultimate moment)
Ry=2eMy (Resistance, Table 4-3 of Bechtel Report)

R}, =687.453:1bs +in

a:=0.1518 " (Height to Widtﬁ ratio, where a=6 ft and b=6.5 ft per attachment 2)
E =30 106~% {Modulus of elasticity)
in’

3

124
12
1=9.537-10° «in* ~ " (Moment ofinértia)
vi=03 (Poisson's ratio)
N . YR T
¢ \I2EL 1D

X =1.901in : (Displacement, Table 4-3) 4 Page B.-18
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KAISER ENGINEERS ~ Calc. No._W320-24-026
HANFORD - Revision _0
DESIGN ANALYSIS Page No._ 126f13
Client: Westinghouse Hanford Company. WO/Job No. ER4319/W-320
Subject Wind Missile Evaluation Date 6/24/94 By JR Booth /] REK
Checked ,0/21/44 By f Fpoct—
Location: 200E Revised By

E
Bp= 5 . 0.5-,l -in  (Ductility ratio for steel needs to be less than 20 for the plate to survive
e™m a missile impact, see Table 4-4)

pp=11932 oK

Note: 12 gage, grade 50 steel will survive a wind missile impact. The equipment inside the enclosure
are at a minimum of 6 inches away from the enclosure wall and will not be affected by the wall
deflection.
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KAISER ENGINEERS Calc. No._W320-24-026
HANFORD Revision _0
o/ DESIGN ANALYSIS Page No_ 130713
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject; Weld Calculation Date 6/24/94 Bv JRBooth /K5
Checked By 7
Location: 200E Revised By

DESIGN EQUIPMENT ANCHORING WELD
Attach enclosure to embedded plates with 4 - 8' long L 3 x 3 x 3/8 angles at base of enclosure. See
Attachments 1 & 2.

a:=0.133in Try 3/16" SMAW weld

Ry = fSu+ Ty SSRS of load acting on weld

R oa] =3-3%4 kip

kip

FExx = 70-7 E70XX weld electrodes
m
OR 1 = 0.75-0.6F gyra
Weld strength /in
kip
4R pyy =4.189°—
kip " .
Fyu:= 58~—2 Tensile strength of material
in .
3.
t=2un
8
9R ;5= 0.75-0.6F t Shear rupture strength of angle

- kip
4R s =9.787—

Welds will be as shown on attachment 1.
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Arbac et 2
W20 - 24010

DON'T SAY IT - Write It! DATE: 6/28/94

TO: Jim Booth . FROM: Moe Khorsandian
' Telephone: 373-2331

cc:  Tim Kasnick
Juanito Del Rosario

SUBJECT: Seismic Switch Assembly Structure

1. Size of enclosure box for contactor assembly is 36" x 36" x 12". The box
is typically designed for wall mounting application, but it can be
modified for floor standing (option). This box will house the contactor,
Seismic Switch Power Supply, Aux Relays and Misc Control Relays (up to 4)
& instruments (see attached copy for more info for the enclosure box).

2. Weight of contactor itself is approximately 45 1b. Add 5 1b for SS Power
Supply, = 50 1b for enclosure box and misc loads. Total weight not to
exceed =150 1b.

3. Clearance required for cable and conduit entrances: Preliminary design is
to bring conduit from bottom straight through (underground conduit).
panels should have a clearance of at least 3 ft from the floor.
Connection between two panels is straight Tine, no bending/clearance is
required for panels interconnections.

Question: Have you considered the possibility of having a heavy metal
enclosure cabinet, walk-in type, possibly with HVAC unit, light,
etc. to be anchored on the concrete pad to serve as a missile
parrier for seismic switch assembly instead of concrete building or
pit ?

54-3000-101 (12/92) GEFO14
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GENERAL DESCRIPTION

The TS-3/TS-3A consists of orthogonal accelera-
tion transducers which are individually adjustable
and are mounted in a rugged, watertight housing.

‘As a triaxial seismic trigger for centraily-located

accelerographs (SMA-3, DSA-3 or CRA-1), external
starter {for the SMA-1, DSA-1 or SMA-2) or for low-
level alarms, the set point of the TS-3/TS-3A is ad-
justable from 0.008g to 0.05g. As a seismic switch
for remote alarms (for nuclear plant annunciation),
the TS-3/TS-3A set point is adjustable from 0.025g
to 0.25g. The detectors for the unit are smali mov-
ing coils of 4 Hz natural frequency, and the seismic
trigger version includes a filter which limits the flat
response to the 1 Hz-10 Hz band. Energy outside
this band is attenuated to preclude trigger re-
sponse to non-earthquake events such as rotating

equipment, biasts, vehicies, and industrial vibra-

tions.

When seismic energy exceeds the set point on any
axis, a relay in the TS-3/TS-3A housing closes, re-
mains closed from 6 to 20 seconds (adjustable) af-
ter the acceleration fails below the threshold, and
then resets automaticaily. On the TS-3, an MS con-
nector on the housing links a remote 12 Vdc power
supply and the user’s remote accelerograph or
alarm on the TS-3. On the TS-3A, the power supply
consists of two internal, rechargeable 6V batteries
in series. The components of the TS-3 can with-
stand up to 1'x 107 rads radiation. The set points in
either unit may be tested or adjusted in the field
with the FC-1 Field Calibrator (see Accessories).

DKINEMETRICS January 1992

| FIELD CALIBRATOR e

A achwerk B g 2
W20~ 24-0% .
TECHNICAL SPECIFICATIONS
Natural Frequency
4 Hz

Actuating Acceleration
0.005 g 10 0.05 g, field acjustable with FC-1: optionat range
0.025g100.25¢9

Damping :
1.5 critical, provides at response between 1 Hz and 10 Hz
{optional damping 3.5 critical used for 0.025 g 10 0.25 g range
10 provide flat response between 0.5 iz and 15 Hz)

Qutput 5
Switch closure SPST: contact rating 10 watts for de, or 12 VA
for ac, 9.5 amp maximum

losure Timing

On acuation the relay contacts close and stay closed for
3 10 20 seconds (adiusianle} after motion fails below preset
displacement threshold

Current Drain ’
0.45 mA standby, 50 mA operating from 12 Vd¢

PHYSICAL CHARACTERISTICS
Dimensions

20.3cmx 20.3cm x 20.3cm (8" x 8" x 87)
Weight

5.3kg (14 Ibs)
Operating Temoerature

.20°C ‘o +55°C (0°F 10 130°F)

RECOMMENDED ACCESSORIES

1. FC-1 Field Calibrator, designed to adjust electromagnetic
triggers to the desired actuation acceleration: powered by
internai batteries. L

2. SP-1 Seismic Switch Power Supply for use with TS-3 (SP-1
daia sheet available}.

ORDERING INFORMATION

1. Specify set point of actuating acceteration. -

i

FC-1 Field Calibrator
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Page No.

. CALCULATION IDENTIFICATION AND Page 1 of TW
Fluor Daniel Northwest INDEX Date
January 7, 1998

This sheet shows the status and description of the attached Design Analysis sheets.

piscipline Structural wo/Job No. ER4319/W-320 calculation No. W320-24-027

Project No. & Name Project W-320, Tank 241-C-106 Sluicing

cateulation rtem  Structural Analysis for Safety Related Equipment Attachments
These calculations apply to:
pug. No. H-2-818498 Rev. No. O

Dwg. No. H—2—818499, shl&?2 Rev. No. 0

Other (study, corR) ECN W-320-691 Rev. No. N/A
The status of these calculations is:

1 preliminary Calculations

[X] Final Calculations

[1 Check Calculations (On Calculation Dated )

[1 Void Calculation (Reason Voided ) '

Incorporated in Final Drawings? [X] Yes [1 No

This calcutation verified by independent Ycheck" calcutations? [] Yes [X] e
Original and Revised Calcutation Approvals:

Rev. @ % Rev. A 4’ Rev. 27
Signature/Date Signature/Date Signature/Date
originator Ann S. jjv", l/7/qb
Checked by W
//7/9&'
Approved by Z /J ;é I,7l78
e 7 S P
/
INDEX

Design Anélysis Description

INDEX see page ii

Revisionf 3}

Added new cover sheet.
Revised index pages ii & 111, and page 1 of calc.

analysis.

ANAdded pages 21 through 27 for add1t10n of air breather filter support

A-6002-143 (01/97)

GEF410
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piscipline STRUCTURAL wo/Job No. ER4319/W-320 calculation No. W320-24-027
Project No. & Name PROJECT W-320, TANK 241-C-106 SLUICING )
catculation iten STRUCTURAL ANALYSIS FOR SAFETY RELATED EQUIPMENT ATTACHMENTS

These calculations apply to:
Dug. No. H-2-818498 Rev. No. 0
pwg. No. H-2-818499, SH. 1 & 2 Rev. No. O
other (study, coR) N/A Rev. No. N/A

The -status of these calculations is:
[1 preliminary Calculations
[X] Final Calcutations
1 Check Calculations (On Catcutation Dated )
[1 Void Calcutation (Reason Voided )
Incorporated in Final Drawings? [X] s [1 No
This calculation verified by independent “check" calculations? [1 Yes [X] we

Original and Revised Calculation Approvais:

Rev. O Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date

originator

Checked by

Approved by
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6-7 TYPICAL ELECTRICAL PANEL OVERTURNING/EXPANSION ANCHOR CHECK
8 SEISMIC BOLT SHEAR CALC OF BOLTS ATTACHING THE SLUICE DRIVE TO SLUICE RING Lp
8-9 EXPANSION ANCHOR BOLT CALC OF SEISMIC RESTRAINT FOR PUMP IN PIT AY-02E o
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Page

' . DESIGN VERIFICATION SCREENING CRITERIA w v A
K of 14

Project/Dacument No. §-320 /wjzo-24-027

When the design or design change affects hardware, formal design verification must be performed if
one or more of the following questions must be answered affirmatively (YES).

YES NO )
A%

X 1. Does the design or design change inffved meet the established criteria
to be considered Safety Class 12229 (Design involves /
attachment to SC-1 designated seismic strength ified
structures).

X 2. Doesthis design or design change cause or permit changes to Safety Class
1 or 2 instrument or alarm setpoints outside of previously approved
operational limits?

X 3. Does this design or design change significantly affect the nuclear safety
consequences of a malfunction or failure of the structure, system, or
component?

X 4. Does this design or design change involve or change design that has
previously undergone formal design verification?

- Tayf4

Assigned Lead Engineer | U pkte
S/
: Responsible Discipline Manager t pdte
i
| Original Design Package Distributjon: Design Change Distribution:
Project Engineer o ’ C Attach to Engineering Change Notice
( Chief Design Engineer o '
E Engineering Document Contro!

KEH-1981.00 (02190)
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KAISER ENGINEERS Calc. No._W320-24-027 %
HANFORD Revision =
. DESIGN ANALYSIS Page No_ 1 of 20

Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320 =)
Subject: _Structural Analysis for Safety Related Date 2/2/95 B
Equipment Attachments Checked B ‘
Location: AY-Farm & C-Farm Revised (/2796 ByM R QusiER M ll"*

ised | W
OBJECTIVE: The analysis of safety related equipment’es%%sgrts ar(dil(g?orages 6 designated SC-1 Ma‘
seismic strength qualified structures. ' /“/
CRITERIA: 1. SDC41,Rev. 11. & Rev 12 , @

2. SDC 4.2, Rev. 0.
3. UCRL 15910, June 1990.

DATA: See body of calc.

ASSUMPTIONS: See body of Calc.

METHOD: MathCAD 4.0

REFERENCES: 1. Standard ARCH-Civil Design Criteria, SDC-4.2. Design and Installation of Expansion
Anchors. Rev. 0.
2. American Institute of Steel Construction. Load & Resistance Factor Design (LRFD). First
Edition. 1986.
3. U.S. Nuclear Regulatory Commision, Standard Review Plan, Office of Reactor Regulation.
Section 3.7.2, Seismic System Analysis. Rev. 1, July 1981. (NUREG-0800).
4. Standard ARCH-Civil Design Criteria, SDC-4.1. Design Loads for Facilities. Rev. 11.
5. H-2-818498, REV.O..
6. H-2-818499, SH. 1 &2, REV. 0.
7. Uniform Building Code, (UBC-91).
8. American Society of Civil Engineers (ASCE). Minimum De5|gn Loads for Buildings and Other
Structures.
9. International Conference of Building Officials (ICBO). Report No. 4627. March 1989/ FeB, 1992 I ﬁ

10. HINF- /5‘5‘? Rev. 2. Pre/:rmna IZ Erlzmee %ﬁna/yas 16;'
_ ~5‘ m Yant WRSS ijpme 7;’/;":7"4
1. HNF-SD-U/M- SEL-090,Rev O TWRS Faal,,&j A
Equiprment L:sf( ble A-3.¢ 3 E

2, /—/A/F SO~W320-FDC-00) RPevO- FAncﬁona Design
Criteria  for Tamk 24i-C-10bk WisSt Betvieval MES

/3. Stand Arch-Civi Desii na,/ma. SOC 4.1, Design Loads [\[|1[°
See b—ngofcaFaZl /i ties 7 /2. j

14 Upera‘h‘m %ecrﬁcé‘hon for Syr\?ﬁe. -Shell Tamks é
OSb-T-151-c0013, Rey D-/

. v Page C-4
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HANFO _ DESIGN ANALYSIS Page No_Z of [ 4’20 t A
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject: Structural Analysis for Safety Related Date 2/2/95 By oth
Equipment Attachments Checked il = ule
Location: AY-Farm & C-Farm _ Revised q By MR Cusre® '(" l

1. Evaluate the support frame and attachment requirements of the Coollng Coil to be mounted on the
wall of the Sluice Pit (241-AY-02E).

a. Determine dead load.

D= (5.4%)-((4-1.67-&) +(2-1.65-ft) + (4-ft) + (24.67-f) + (0.33-R))

D =12771-b (C4 X 5.4 Channels, see pg. A-2)

D, :=300-1b (Approx. weight of Pit Cooling Fan Coil and misc. piping. Ref.
6,sh. 1.

D=D+D,

D =427.71b

b. Seismic loading. Use a Equivilant Static Analysis as mentioned in Ref. 3 and analyze at safety class 1 seismic
accelerations due to attachment of SC-3 support frame to existing SC-1 designated seismic strength qualified
structures.

a'=042 (Peak acceleration from figure 3 of Ref. 4 at 5% critical
damping)
f:=15 (Equivalent Static Factor from Ref. 3)
Ey = 152D
E}, =269.457-b (Horizontal earthquake load)
2

Ey,=E}—

v b3
E,=179.6381b (Vertical earthquake load)

c. Evaluate the following load conditions from Ref. 2, Sec. A4.1.

L:=01b (No live load)
Vertical
Ly = 14D
L1 =598.7941b

Ly =12D+15E,+05L

L, =782709 -° - - Conirols vertical loading

Ly =09D-15E,

L3 =115482b

54-4300-037 KEH-0037.00 (06/92) ' page C-5
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Client: Westinghouse Hanford Company WO/Job No. ER431 9NV 320
Subject: Structural Analysis for Safety Related Date 2/2/95 Baoth 0_ [ g
Eaquipment Attachments Checked ’
Location; AY-Farm & C-Farm : Revised Bv MR (ys r£7'l M lt,;u‘

Dy =0Ib (Horizontal dead load)

Horizontal

Ly =12Dp+1.5Ep+05L
L1 =404.186-1b Controls horizontal loading

Lhz = 0.9'Dh— 1.5'Eh

=-404.186 *1b

d. Determine the ultimate momentin member A-C and ultimate axial force in member B-D. See page A-2, Detail
2.

kip = 1000-1b

x:=2lb guess

14 4 .

R,:= root[ (E)ﬁ‘x - (ﬁ)'ﬁ'LvQ ,x] (Sum of the moments about point B)

R, =0.224 *kip (Reaction at point A)

2:=2-1b guess

Ry:= root(R a - Lyp +zsin(45-deg) ,z)

Ry, =0.791 kip Axial force acting in member B-D
4 .
xl:= (——)ﬁ Short leg
12
<2 <_1_Q) I Long leg
12
1=117-R Beam length
) L pxl-x2
M, =0.186 ‘kip ft S : B Ultimate Moment

Page C-6 -
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Client: Westinghouse Hanford Company

DESIGN ANALYSIS
WO/Job No. ER4319/W-320 _

Subject: _Structural Analysis for Safety Related
Equipment Attachments

Location: AY-Farm & C-Farm

HNF-2468, Rev.0 %ﬁ%

Calc. No._W320-24-027
Revision
Page No._4 of A

Date 2/2/95 By JRBooth LR A2
Checked jﬁ%&:&mﬁ‘__
Rewsed By MR CuSTER M, \lau?

e. Check C 4 x 5.4 channels for required bending and axial strength.

Bending, Ref. 2 Beam Design Section

_ 1000-Ib

2
m

by =09

Fy = 36ksi
. p 3
2y 0.569-in
¢y ZF
122
ft

oM, =1.536 -kip-f

Axial, Ref. 2 chapter E pg. 6-39
K:==1
L 1.65-ft 12in
1Rt
1=19.8+in

ty= 0.44%9-in

=44.098
Yy

T
OF o = 27.63 ksi

Ag = 159"

9P 1= OF (v A g

P, =43.932 -kip

Shear, Ref. 2 Eq. F2.1, pg. 6-45
1= 1174

Lypw
TrTT

V , =0.557+kip

¢y =09

54-4300-037 KEH-0037.00 (06/92)

(Strength reduction factor)

(Yield Stress)

OK, since nominal bending moment greater than uitimate.

(Effective length factor, assuming pinned ends)

(length of member)

(Design stress, Ref. 2 Table 3-36, pg. 6-124)

OK, design exceeds ultimate.

Page C-7 -
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DESIGN ANALYSIS Page No_ 5 of fre) ! A
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject: Structural Analysis for Safety Related Date 2/2/95 R ﬂ
Eauipment Attachments Checked 1 ! j ;Qi P
Location: AY-Farm & C-Farm Revised 1]/2/%%

- (3.
A 4 = (2.625in) (Em)
$Vy=¢y06FyAy
$V , =9.568 *kip ) OK, design shear strength is greater than the ultimate

{. Determine strength of 3/16" weld per inch. (Ref. 2, Sec. J2.2)
$:=0.75 (Strength reduction factor)

4= 0.707—in
16

F o = T0Ksi

Ry, = bt (06F ory)

¢R , =4.176 E It can be seen that a 3/16" weld will easily carry any loads
in
g. Expansion Anchor Design. Per Ref. 1. Five Hilti-KWIK I bolts will be used to attach the frame to the
wall. .
}L h12 +L v22 .
v s 1= ——— Shear force per bolt. Divide shear force among four of
applied 4
the five bolts.

' applied =220.227-1b

afe

Tot=—7ca ) Tension caused from overturning. Tension divided into 2
2-1.5:ft bolts.

T ot =217.419-1b

Lin

Tp=—
T, =101.046-Ib

T applied = Tot* Tp

Try 3/8" DIA. KB It w/ 1 5/8" Min. Embed. (Ref. 1, Table 11), Assumed concrete strength (f'c} is
3000psi.

V= 780-1b (Allowable)

T:=610:1b  (Allowable)

Y applied . T applied <10 o
v T

v . T :
" applied | _aplfjﬂd =004 ok

v
Page C-8
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KAISER ENGINEERS Calc. No._W320-24-027 ! ).
HANFORD Revision 2
DESIGN ANALYSIS Page No_6 of [ ‘_/ % A
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320
Subject: _Structural Analysis for Safety Related Date 2/2/95 By JR Booth /) (IU@

Equipment Attachments Checked B Do ;
Location: AY-Farm & C-Farm Revised «ww By M8 CUSTER £700,  \|Mup

CONCLUSION: Cooling coil support frame shall be made of C 4 x 5.4 channels and welded together with 3/16" fillet
welds. Anchorage to the pit wall shall be made with 3/8" DIA. Hilti KWIK Ii bolts. See drawings H-2-818498, sh. 1
and H-2-818499, sh.1 for details.

TYPICAL ELECTRICAL PANEL OVERTURNING/EXPANSION ANCHOR CHECK, SAFETY CLASS 3

1. Determine controlling lateral force.

Dy :=1001b Weight of worst case Hoffman box
D, :=50-1b Additional weight of breakers and cable
w P D1+Dy
w p= 150 +1b
a. Seismic
Z:=02 Seismic Acceleration, Ref. 7.
I:=1.25 Importance Factor, Ref. 4.
C P 2-0.75) Horizontal force factor per Ref. 7, Table 23-P. Factor muitiplied
by 2 per UBC sec. 2336(b).
F p= Z1C P'WP . Lateral seismic force per UBC sec. 2336(b)
F,=5625-1b
F 2= 03F P
E:= F p2 +F p22 SSRS of two orthogonal directions
E =58727-lb
b. Wind
1:=1.07 Importance factor, Ref. 4, pg. 8
V=70 Wind speed in mph, Ref. 4, pg.8
K,=08 Table 6 of Ref. 8
q, = 0.00256K z-(I--V)Z»I—Z Velocity pressure, EQ.3 of Ref.8
fr . .
Gy =132 ’ Gust response factor, Table 8 of Ref. 8
Ce=12 Force Coeff. for Solid signs, Table 13 of Ref. 8
. v -
54-4300-037 KEH-0037.00 (06/92) Page C-9



HNF-2468, Rev.0 \}iﬁ 7,
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HANFORD DESIGN ANALYSIS Revision 2
Page No._ 7 of
Client: Westinghouse Hanford Company WO/Job No. ER4319/W 320
Subject: Structural Analysis for Safety Related Date 3/27/95 Booth ﬁ ﬁ %
Equipment Aftachments Checked w{ul
Location: AY-Farm & C-Farm Revised {/27/9& Bv MR, ISTER M ‘l
Ag:= 9.8 Conservative, assuming 3 ft x 3 ft panel

W= qz'Gh'C fAf

W =163.791Ib

WIND FORCE CONTROLS!!!! .
2. Check overturning moment. See H-2-818704, SH2 section A for case.
M = W-(5-f1)

M o =818.957-Ib

W= (3f:3-80.67-f) 15041—2 Weight of 30" x 30" x 08" pad
i

W =904.51b

M = WoLsf

M, =1357+10° bR

=0.604 OK!
r

3. Determine expansion anchor requirements
Try 5/8" DIA. expansion anchors with 2 3/4" min embed

= 2000-Ib Allowables given are for HKB II bolt installed with special
inspection. Ref. 9
v 2= 2625:1b

- Mgt

T applied “ 5555 T gpplied =818.9571b

w
apphed 7 v applied =81.896Ib

v applied . T applied
v T

<1.0

a a

apphed T applled
v

=0.441 OKH
a a -t

Conclusion: A 3 ft square by 8" deep pad will be sufficient for proposed electrical panels around C106 and
5/8" DIA expansion anchors are suffient for unistrut base plates. ynless othennse stated. See Calc

W320-24-029 for detailed structural analys1s of safety related electrical. equlpnent supports & anchorage/fdn

req'mnts.
L 4

544300-037 KEH-0037.00 ©6/92) - . Page C-10
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DESIGN ANALYSIS Page No__ 8 of ; F 2 A
Client; Westinghouse Hanford Company WOQ/Job No. ER4319/W-320 E

Subject; _Structural Analysis for Safety Related Date 3/27/95 B Bogth
Equipment Attachments Checked B: ’
Location: AY-Farm & C-Farm Revised B '

SEISMIC BOLT SHEAR CALC OF BOLTS ATTACHING THE SLUICER DRIVE ASSEMBLY TO THE SLUICE RING
SAFETY CLASS 3

Wp = 1600-1b Ref. H-2-818550, sh-5

Note: Because of the relatively low profile of the Sluice Drive versus weight, seismic will control horizontal loading

1. Combined loadin from Sluice Drive and calc W320-27-034.

Z=02 Seismic Acceleration, Ref. 7.

1:=125 Importance factor, Ref.4.

C P 2:(0.75) Horizontal force factor per Ref.7, Table 23-P. Factor multiplied
by 2 per UBC sec. 2336(b).

F P ZI1C p'Wp Lateral seismic force per UBC sec. 2336(b).

F p- 600 -1b

Fop=03F,

E=|F P2 +F p22 SSRS of two orthogonal directions

E =626.4181b

V= 1.27-kip Combined seismic and operating loads from W320-27-034.

S=15E+V 1.5 is for equivalent staic analysis

2. Check 3/4" Dia. bolts ASTM A307, Grade B. Ref. H-2-818462, sh-1.

U:=1.58 LRFD load factor design.

U=3314-10° -Ib Factored seismic load acted as shear force on the bolts

¢R |, := 7.16-kip Ultimate design load of 3/4" Dia. bolts with threads included in
the shear plain. Ref. 2, page 5-5.

oF P 78.3-kip Ultimate desgn bearing strength of 1" thick A36 steel plate.
Ref. 2, pg. 5-7.

Since the ultimate design loads of the bolt and connected parts are greater than the factored load, the bolt pattemn
for connecting the Sluice Drive Assembly adequately designed to resist seismic forces.

EXPANSION ANCHOR BOLT CALC OF SEISMIC RESTRAINT FOR PUMP IN PIT AY-02E
DP‘ :=3180-1b Boosterpump jumper weight. Ref. DWG H-2-818503, sh-1.

1. Determine seismic forces acting on expansion anchors. Use a Equivilant Static Analysis as mentioned in Ref. 3
and analyze at Safety Class 1 seismic accelerations.

a:=0.42 . . (Peak acceleration from figure 3 of Ref. 4 at 5% critical
c © damping)

f=15 : e (Equivalent Static Factor from Ref. 3)

Ey = 15aD P

Ey, =2.003-10° -Ib (Horizontal earthquake load) _

54-4300-037 KEH-0037.00 (06/92) . L4 Page C-11
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Page No._9 of 1 _}4 20 A
Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320 @
Subject; _Structural Analysis for Safety Related Date 3/27/95

/2
m.'g!ﬂ;: >

Equipment Attachments Checked j QO
Location; AY-Farm & C-Farm Revised Y2 /9% "w{c
2
E.=E.=
v h 3
E,= 1.336-103 -Ib (Vertical earthquake load)

2. Expansion Anchor Check. (4) Hilti Kwik-Bolt Il 1/2" Dia. w/ 2 1/4" min embed will be used to restrain the pump to
the pit wall (H-2-818543, sh-2). Assumed concrete strength (f'c) is 3000psi. The seismic restraint that attaches the
pump to the wall will not transfer a moment on to the plate shown on H-2-818543, sh-2 since there is no rigid
connection to the wall plate.

2 2
v ) Ep +Ey

applied = 7 Shear force per boit. Divide shear force among two bolts.

V applied =601.947-Ib
Ep

T applied = =

T ypplied =500.85Io

V := 1390-1b (Allowable)

T:= 1000-1b (Allowable)

v applied N T applied
v

Ref. 1, Table 11

=0.934

v applied N T applied

<1.0 ok
v T

EXPANSION ANCHOR BOLT CALC. FOR SEISMIC SHUTDOWN SWITCH CONTACTOR BOX ATTACHMENT

The contactor box will be inside a missile shield enclosure; therefore, seismic loads will be evaluated. The contactor
box is safety class 1.
. Determine an estimated weight.

=y

D =200 - Weight of worst case Hoffman box

D, = 100-1b Additional weight of breakers and cable
W¢=D1+Dy

W =300-1b . Total weight

1. Determine seismic forces acting on expansion anchors. Use a Equivilant Static Analysis as mentioned in Ref, 3

and analyze at Safety Class 1 i lerations due to elevated SC-1 seismic strength qualification of foundation
pad. . .
a = 0.42 ’ (Peak acceleration from figure 3 of Ref. 4 at 5% critical
damping)
f=15 (Equivalent Static Factor from Ref. 3)

544300037 KEH-0037.00 (06792) : v page C-12
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Client: Westinghouse Hanford Company WO/Job No. ER4319/W-320

Subject: _Structural Analysis for Safety Related Date 3/27/95
Equipment Attachments
Location: AY-Farm & C-Farm

Ep=15aW,
Ep =189 (Horizontal earthquake load)
2
E. =E.>
v h'3
E,=126b (Vertical earthquake load)

2. Determine overturning moment.
Mg =Ep(3-8)

My =567 b &

3. Expansion Anchor Check. (4) Hilti Kwik-Bolit Il 3/8" Dia. w/ 1 5/8" min embed will be used to attach the contactor

box to the Seismic Shutdown Pad (H-2-818456). Concrete strength (fc) is 4000psi.

T, =710 Allowables given are for HKB |l bolt installed with special
inspection. Ref. 9
V,=8751b
M
L= T;=283.5-b
2-1-ft

v
Tapplied =T1+~  Tapplied =315°1b

Ep
v applied = > v applied =94.5:1b
v applied . T appliedS 10
v, T,
Voo o T
_ applied “applied ., OK!!
Va a
NoTE ¢

REFER. To Ppaid |\l AND \2Z FPoR REVIGED ANCHOR
STk yBASED ON THE VENDOR'S S0BMITTAL OF
QmPMEMT F—'oONDA'ﬂOM LomdsS PER ATTACH. 3.

Page C-13
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KAISER ENGINEERS ' Q/(;Q Calc. No.W320- 24-027
HANFORD 40f A\ | Revision 2

DESIGN ANALYSIS “=1| pageNo. I _ of L& 20

Client \W/i=g AOVSE. coRD CoMpary  WOWob No. ER4319/w-320

Subject STRUCTUR Al ANAISIS FOR SAFETY Date [2/22/95 By M.R .CUSTER() ARC
RELATED ERUIPMENT ATTACHMEUTS Checked [[au]OU BY |y AsdesAasy,

Location AY« FARM & C-FaRM Revised = By Y

RE - 2VaLVATE THE EXPeNSION ANCHORD ATTRCHING

THE £2|SMIC SRUTDOVWN SNETEM CABINETS (AY-555-1A
AY- 5SS B C~S5S= 1A AND C-S$55- 18) T2 THE
SeSmic SHUTDOWN PAD.

ReFzr To WENDoR. CALLOLATION No. 7455 - 03,
BN, © (NOTHERM [NTERNATIGNAL TNC. ) AND PAGE
G of THWS CALAVLATION . -

ThE EMELOPIWEG FOoRCES AND MOMEMTS PERTHE
VENDOR ARE A% fOLLOWE S

DEAD LOADS: - DYNAMIC LOADS
Py o Fr® 475,4 Ibs
K ® 546.5 lbs Fy = 3216.4 Ibs
Fez © Fz=: 475. 4 b
My ¥ £99 w-lbs Mx ® 15606 In-lbs
My= o  Mys= 3713 N-lbs
Mz = 3634 N-lbs Mgy = 7246 10— S

DetERMINE TENSION (T) AND SHERR (V) LOADS .

T, = 2wa /e = 52.7b

T, = Mx/d(2) = (634 + 15606)A2"(2) = 79,4 1

Ts = M2/d ()= (3¢34 +17346)/24.25(2) = 288.4 Ib

Viz 4715.4/e= 79,2 b

V= 47-5.4/"6 = 79,2 b

Vs s 2712/24.25(3) + 3713 /12(2) = 205.8 1b

Ta® 5271 +¢79.4+288.4 = jp20.5'%0 Page C-14
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HNF-2468, Rev.0
KAISER ENGINEERS ;Lﬁﬁ Calc. No.W320-24-07"7
HANFORD °Vb§\awsmn g

DESIGN ANALYSIS = | page No. _L 2 of 20

BELATED AU PMENT ATTACHMENTS _ Checked | [ay[Gy By
Revised By

Location A= FARM S C=FARI

" e i .
Vs (7a.2%+ 72,2 +205.8%) %= 234 s

CHeTk UDITY ¢

Vi tacened + “Ta_(Aeeccén) £ LO

Via fmu.aw/.\bk\ Ta (AuowasLe)

RererencE ¢ TORO REPERT No, 4627, FEG. 1392 4D
TCF KMSER PROCETURE G1C- ANCR -0\, REV.O

CHECY 2B ANC HER % "
- MINIMUM £ MBEDMENT * 2/4—

- fb = Acco Psi

- HPECIA W INSCELTION PROVIDED

ANCHOR (CARBON STEEL HILT! KWK - @ouT IL)

ALowngLes: | G&-ANCR-0OI Iceo 4627
Va 1470 Les 1840 LES
Ta 1260 LS 1365 8S

22 4- oz = 0.9 L o ,.,., ., oK
=56 ¥ Feo |

Dse '2"2 exeansion sueHor wi 2 Y% v,
EMBESMENT W SPEL AL INSPECTION,

Final:-Use 1/2" dia. Hilti Kwik-bolt II's, w/2-1/4" min emb for all SC'1
electrical equipment attachments to Seismic Shutdown Sys pads. Use a
minimum of (4) exp. bolts to anchor contactor boxes and a minimum of

(6) exp. bolts to anchor cabinets.

Page C-15

’ %* GPO. 689-996 12/94



HNF-2468,Rev.0 .
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Revisiory1’ 2 é;-
DESIGN ANALYSIS , Page No. 13 of J4 20
Client WHC WO/Job No. ER-6159/W- 320
subject Structural Analysis for Safety Related Equipment Date 06/20/96 By M.R Custer M
Attachments :
Checked QLAu{QLL By T~

Location AY-Farm & C-Farm ’ Revised By

™

EVALUATION FOR CHANGES PER ECN W-320-365:

The following provides design evaluation of modifications to the equipment anchorage for the Instrumentation
and Control Cabinet (reference vendor drawing W25255BA by “Air Monitor Corporation ) per specification W-
230-P41. The cabinet is mounted on the Exhaust Skid provided per specification W-320-P1 and is Safety Class 3.

The modifications involve providing (6)- 3 x 3 x 1/4" angles, 4" long. (3) angles positioned each side, along the
short dimension of the cabinet.

DESIGN LOADS:
Dead Load, weight of the cabinet = 1100 Ib {Ref. Attachment 4)
Seismic Loads:
En-s = .375 Wp = .375 (1100) = 413 Ib, use 420 ib
Ee-w=1/3(.375) Wp=1381b, use 140 Ib
Ev=0
Wind Load: (Use 20 psf x maximum projected area of cabinet) ’
Maximum projected area, Amax = 82"/12 x 35.3"/12 = 20.1 sq ft
Maximum wind load, Pw = 20 Ib/sq ft x 20.1 sq ft = 402 Ib
Determine the governing load combination:

The governing load combination will be determined based on the magnitude of the reactions at the
base of the cabinet, resulting from the overturning moment(s).

Maximum Reaction due to Wind loading:

Max. uplift force at the support = [(82"/2 x 402 ib) + (1100 ib x 13.03"))/ 22.03" - 1100 Ib(.85) =463 b
Reaction/ connection =463 Ib/ 2 = 232 Ib/ connection

Maximum Reaction due to Earthquake loading:

Max. uplift force at the support, E n-s = [(426 Ib x 8") + (1100 x 13.03")}/ 22.03" - 1100 Ib(.85) =-1321b

Reaction = no uplift - . ‘

Max.. uplift force at the support, E e-v'lv =([(140 1b x 8") + (1100 1b x 14"))/ 35.3" - 1100 Ib(.85) = -467 Ib

Reaction = no uplift

KEH 0037.00 {06/52) KEF055 : . . v

page C-16



HNF-2468, Rev.0 ~

Cate. No. W320-24-027 %ﬁé
AN

Revision, 2

DESIGN ANALYSIS Page No. 14 of 20 |=
Client WHC WO/Job No. ER-6159/W- 320
Subject Structural Analysis for Safety Related Equipment Date 06/20/96 . By M.R Custer A1
Attachments
Checked ul;,ml% By .
Location AY-Farm & C-Farm : . Revised By

Maximum reaction due to wind loading, R =232 |b, Load Combination D + W governs uplift.
W shear =402/ 6 = 67 Ib/ connection .

W uplift =232 Ib/ connection

SUMMARY OF FORCES AND MOMENTS: (Per connection)

Fx=2321b, Fy=0, Fz=671b Fr = [(232)2+ (67)2 ]"2 = 2411b

Mx =0, My =2321b (1.5") =348 in-lb, Mz=0

fw = FX/Aw + My/ Swy + FzZ/Aw, Aw=6, Swy=d3/6=3

fw =232/ 6 + 348/ 3 + 67/6 = 166 Ib/in , w = fw/ 15800 = 0.010", min. weld = 3/16", OK

Check 1/2" boit: Ab =.196 in2 (Based on the nominal bolt dia.)

fb=.241K 196 in2=1.2ksi< 10 ksi... OK

KEM 0037.00 (06/92) KEF0SS : . .
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12"¢ RISER WITH CLASS 150
30.00°

SLIP-ON FLANGE

7.50

MODIFIED FLANGE

FOR VIDEO SYSTEM
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Evaluation of the connection hetween the Camera Assembly and modified flange of 12" Riser.

For an evaluation of the bolted flange of the Riser, reactions at the fixed end of Camera Assembly is required.
The following is a determination of the magnitude of the reaction.

] ] vy From the vendor calculations, the following are parameters used
A for evaluation of the mast:
gp =063 i=1.4
w, = 33.4-Ibf
w, = 46.0-Ibf
wy = 128.3-Ibf
w, = 20.6-Ibf
7 st = 490-pcf Tw= 62.4-pcf
o Mast consist of the steel tubing 3.5" OD and 2.9" ID, the weight of the
n mast is:
O o
nl o do=38in d;=29in
ol 22| T
o~ = F 2 2 =
N o3 N ad Ymst = Z'(do - dj >'7'st W mst = 10.26-pif
2] »
§ ‘R‘ - Attached to the mast are 1/2" tube filled with water and cables which
] _= estimated weight is 20 Ibf.
- dop=05in  dy:= (0.5- 2-0.035)-in
4 2 n
W= -'(dot - ditz>'7st+ Zdifry  We=024epIf
4 4
W = 20-1bF
The combined weight of the shielding plate, upper junction box and
—;ﬁ—w + flange is:
J Wypp = 110-1bf + 90.9-Ibf Wypp = 200.9-1bf
! S w
j 3 The combined shear and moment at the fixed end of the mast are:
| W, Iy:=2452-in  1,:= 236.7in 1= 2136in | = 192.6in
L 1 . . w [
- Vupp = wupp-gh V/ = Wmstt Wt+-l;- 'I1+ZWI ‘dh
. i
MATH MODEL OF THE MAST COLOR ViV upp * 7] V =4182-Ibf
VIDEO SYSTEM

MCAD4 FILE: W3202427.MCO ' Page c-20
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Client: NHC WO/Job No.: ER4319W320
Subject: Structural Analysis of Safety Related Date: 2/10/1997 By: ofa

Equipment Attachments. Checked: 3{15[0'1 By: R
Location: AY- Farm & C- Farm Revised: By:

2
w [}
M= Zw,-l,+ Winst + wt+——c (i gh M = 49.86-in-kips
- /y 2 .
i
2
: wel (Iy-1g) o
My:= Zw,~(l, - 14) + (Wmst + Wyt 71—)—2—— ‘Ih M 4= 4.9-in-kips
: i
LW c

Vg Y Wmst *Wer T (=199 V 4= 175,616

i
Check deflection of the mast at the lower junction box.
Actual bending moment as a function of a variable in vertical direction (y) is: ]

w

May) =Myg+ Vgy+ |Wpep+ we+ I—f)y; Ma(O-ft) = 4.9+in-kips Ma(l4) = §6.42 +in-kips

and virtual moment as a function of y is:
me(y) =y

Sectional properties of the maét are:

=2 (do?-df)  1=389-'  Eg = 20000 ksi

64
Deflection at the lower junction box is: 14=192.5¢in
ap 192.5-in
Sip == M (y)y-m (y) dy 8jp = 375+in
EslJom

Above found deﬂectioﬁ is in excess of the gap provided at the lower junction box. As a consequence the junction box will
travel to close provided gap and will impose a reaction at the Riser. Let the reaction be x.

The gap provided is:
Apip = 064in Ay = 1.096in
192.5.in
g .
Q=1 m o) dy a=00133-1
Egl| . IoF
0-in
Sp(x)=Qx - (8 + A pin) let  Sup(x)=0in  thus
- A ) - .
Xq:= i‘.’Q—"l’ﬁ X 1=2345.bf |, Similarily, for max gap:
Sjp- 4
X2 :=—’ib—Q’"ai( X 5= 200.2-Ibf

Page C-21
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Adjusted reaction at the flange when the minimum gap is closed is:
V= (Vupp+ V,)—x1 V4 =183.6-Ibf

2

we\ (s L

My = ZWI'II" (Wmst+ We+ 71—)(—2)— Gp-Xgply M 4 =4.71-in-kips
7 .

-

Adjusted reaction at the flange when the maximum gap is closed is:

Vo (Viypp+ Vi) - x2 V 5 = 218-Ibf

w I
M!S Wi+ (wmst+ Wi 71'5)%) Gh- Xzl M 5 = 11.33+in-kips
i

Since the Web Protrusions, when subjected to the load other than radial will exhibit relatively low stiffness due to plate bending,
the reactions at the upper flange will be taken as the envelope of all boundary conditions considered,

V = 418-Ibf V q =184-Ibf Vo = 218-Ibf

M = 50+in-kips M 4 = 5+in-kips M 5 = 11-in-kips
’ Properties of the bolted flange connection. ]

Assume the critical axia to be rotated 45 degrees from E-W direction. Sectional properties of the bolt group is calculated as

follows:

x:=1,2.12
$o = 30-deg

8= (x-1)4,
Ap = 0.462-in”

Determine location of the center of gravity of the bolt group:

ry = 85%in

X, = rb.cos(¢r) Y= rb'SIn(¢r)

Qu = Y ApYe~ Ap(Ya* Yo+ Yis+ V1z) Qy = 10.73-in°
K

Qy = ZA %~ Ap(Xs+ Xg . Xg1+ Xq3) - Qy =i’
x -

A =8Ap  Ay=37in?

MCAD4 FILE: W3202427.MCD Page C-22



HNF-2468, Rev.0

FLUOR DANIEL Calc. No.: W320-24.027
NORTHWEST INC. DESIGN ANALYSIS Page No. 20 of 2.0
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Q
y .
X o= — X o= 0¢in
Ry , [
Qy .
Yo :=A—Z Yo =29¢in
. 2 2 2. 4 2 RY) - 4
= 3 A (Ve Vo) - Ap|(Va= o)+ (Yo~ Yo+ (V= Vo) + (Yo~ Ya)2]  1x=10237-in
K
2 2 2 2 2 . 4
ly= ZAb-(xK- Xo) - Ab'[(xs‘ Xo) + (Xg= Xo)* + (Xg= Xo) "+ (Xgp- Xo) ] Iy =133.52in
K

Conservatively, ignoring the gravity loads the forces in critical bolt (10) are:

M
Ty L"’;’)I(_*_{&).Ab T p = 2566-Ibf
vy ’=Ai'Ab Vyp = 52-1bf

z

Check tension in the anchor (1), when earthquake direction is in North-East direction:

M- | Xg+ X ol
Tp:= —I——-Ab T p = 1466-Ibf
Y
As shown, the assumption that the bolt 10 is critical holds true.
The magnitude of the maximum forces in 7/8 inch diameter bolt is a fraction of its capacity (ASTM A-307 Gr B bolt
Tal=12 kips, and V=6 kips), it is therefore safe to conclude, that the connection will perform satisfactory during

postulated earthquake.

MCAD4 FILE: W3202427.MCD Page C-23
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client Numatec wo/Job No. W-320
subject Structural Analysis for Safety Related pate 12/29/97 gy A.S. Langevin KZdL"
Equipment Attachments checked 1[7/48 &5 ‘
tocation AY-Farm & C-Farm Revised By

C-105 Air Breather Filter

Analyze the C-105 Air breather filter support.
This equipment is added by ECN W-320-691

Equipment is Safety Class per HNF-1559 Rev 2 and HNF-SD-WM-SEL-040 Rev 0
(references 10 & 11).

A description of the SC class components is provided in the TWRS SEL (reference
11) which shows the supports to be GS. Design the supports for SC Toad criteria
but otherwise as GS. (conservative)

Use load criteria from SDC 4.1 Rev 12 (reference 13) in accordance with the
latest revision of the FDC, Rev 4 (reference 12).

BD-6002-142 (02/97) GEF409 ’ . » .
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Revision
Page No. Z.2. of —*

WO/Job No.

cient  Mumazec
Sublect , Spraa tural ,;lusls Br Date //5/98 By

[ Hach. Checksh 1 /7 o7 BML/’M
Locatlon AY- Fdrm d C Farrv\ Revised

Evaluate  air-breatfier #/ter support

Lead _[oad
Housrn 9 ( inctudes 'lter amd Vaﬂ(/e)

= /50,3{;60. Evar

Frave:
< ppe ﬂ2x271(4x59+(4x452]3é5% 95 Lb
25 Ab

"

%' bar [/2x2.75>+(2xz')_7 .55 ,Lé/ﬁ =
TOTAL = 270 L4
= /120 Ab

ToTA L FRAME

Use eiwk/aémf srare as per Rer3

Seisruc U
 Use Swsmic ﬁf"Mn-&agtr,S'C/ﬁ'/fer ﬁyur: B of Fef /3
o.42 H v

Feak  accel at S damping =
, , 2/ (a/iz)? = d13v
Housmj E,_,, - /'5(042;)(/50/(,6) q5 b
Frome — Epp= 1§(042)(12048) = 76 U6
h’oMMj ¢mea E < 18 (O.Zﬁ)@w) "3 L.
Page C-25

BD-6002-142 (12/96'




HNF-2468, Rev.0
FLUOR DANIEL NORTHWEST, INC.

Calc. No. p)320-24- 027
Revnsron
DESIGN ANALYSIS

Page No. 23 of
Client  Mupmagfec WONJob No. )r/-320
Subject Jm;/urgl Analysis fr _ Date 1/5/93 B%
\ngeg Eelate %uigg{e«n" Adtach, Checked 1 /7/9% B 7
Locatiod A4Y-farm & ~f2erm Revised By
F—

__?_% ref 8 __ASCE-7 - use latest
ed: on /57375) amd  Table m paragraph 3 3.2.1 ot

Kef [3.
Gz = 200256 & Ky V *T /z‘:’?. ©-1)

= 000250 (0 55)( /»0)( 30)7”")

~ 14 psf > b 6-2

- /st(o.as)(/.;) (2'x2)= 57 b

Table &5

b.b.1 for sohd Sigms

/—/ouéinj Uhind = &7_L

’

S Sersmic Controls.

Sersrue loads are very sSmall avd fhe
very <SHA avd hea

Frawe OK &7 mpecihon

' look at awehorage.

“frame s

Page C-26 -
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ciient Aumatec WO/Job No. W_g.zo
Subject Srusctriral Aridlesse. /
~afety Kelated Fqup,
Location/  4Y- Farm Ud’ C F‘grm Rev:sed By
bL- E,
=270-113
nehporag e 1, =/5745
7= (9548)(565) + (76 e P ke
(z o')(2 4470) |

72 e fo saismiic m arﬁ);?orm/ Aicecton
7182 275>’ /32‘,?%/.&3
7 15345
Tresuttamt = (B2 + (122 Er
Tresutor = 186 ,Lé/ﬂﬁ - 90 L5/, 01
- ‘25 + 76 . -
Vrewmr \f"( 7,0) 42}6% 10 M), 4t

- Ref 1, Table 23, hr M6 KBL 3" 1% onb:
T Ta= 090 B >7 40 b
L Va= 290850 1/ b

Slak (35NN %) (150 Mfgs) = 1050 Uk
L Stak is much hleavier JAaq wipraent 1fselF
and [loads on eguiprunt [e§s are srmall
. aﬂmk al/e"/ui’l/m:l? mssee’ page 27
IV)ﬁ - .
: U.sa reinforcement per The Stavdard detar!
WUWF @Kkl — W29 x W2,9
Pus add (4) # ¢ bars x3—0“ /arzj around srser

Page C-27
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Saky e 7 Atfach Checked 177 /g8 By oA 7
Location Y-Farml & VCLFarm Revised By
Lrrishng Riser: frame will take rvst lateral foad
4 7 .
Fowever; The exsT  riser may Jake Some
oFf The Seisrwe load — Look at potential

adcli hronal spessSes by conservatvely assurmin
all flattral Jeoads gre 7&.&3 bj riser: 9 7

Mornent ar- base due o Houts/rg § Framy
= (95 5. 65 70 Ab)(2.8') = 727  H-Lb
M= (35 1)(5.65)+( | )(2.5") 54;8750?;-;6

: Kiser s R'$ sch 40 ppe 7o 19" atore
?/rao/e. L h /z”¢ /¥4 ga sheet raetfal obove

Thar
e 2219 = 0016 — apprax [T

I "JL0(zs ki) merease in Shesd.

—/}7‘ 12" atove base (/4 g4 sheet Me*»()
M= (35 8Y9.95)+ (76 8)(1.3) - 521 A-[b.

S,

. %3 . '
%555 - T0Tee

o ,A,,;i: 50«70# = 003 — 3% SPHess /ncreaal

T R 00w C speghgible /mpacton.
' ’re eﬂ
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M@%/_&aﬁﬁﬂs B Date | /5795 Bm
[ Sale ZE2 ; hecked 17/7/G5 Y24

B
Locati Revised By

DOME LOAD
Look al" add/tional wujhf‘ adde d bj alir breather
Alter sM;b,oarf and /oad .

(A derme  toad réport was not prepared by rais
project A famk 24]- ¢-105)

/"/ouslhj = /150 Ubs
Frame = /120
Concre+€ : = 1050
GConcrete Vord at riser ,

= ~-&9

7 (0.5)*(%3)(50)

TOTAL ADDED WEIGHT = /1261 _.

 Per OSp ( Reference #/7‘) The allowable live /load
/e s 200,000 A6 — The weight of This equipmen
S /s /zej/,;?,‘b/e 1 Compbrison
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e g, Pt ﬁg"’m’“ Pk et o W
fe 4 Checked \J'7/4€ By
Location J AY- Farm LFama Revised ’ i
Slab - Check HBr OVel’?"MI’VI/'V\I7

P
M= 9544 (5054 25 )+ 7@4/2-’5'4459 ﬁ“‘
M= &12 _lU-F
P= 157 + 1050 ~ 1207 )4

Over turning about pt-A: SF = (03517)( 25) (e )
312 Ib-H#
SF =22 > L5
oK .

e?'g’; /82227 =67 = 8" (fae)e)- 7

resultanmt s sS'/ f&; au&/&(c o saidd/le
7’h'ml of shab - Sk

b
N
-

|
3.5’ %

T
— . ]
Chect Stlab  bendin AR
%W 2(P _ 5 pif ; |
(3 i 2)(‘*) Soil pressure small 29" ’i
42" '

APP@ 2 Slab span peteen suf/m»f lgs ’
”'(L‘ 56 4 (2 ) ¢ 238 A Ab  very small 'zmenf
' - WWF peinf OL
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Calculation No. _7455-03 Group Eng.
Subjwt:mwwmmm

Computer Output Listi ng(s;) on file __X___ NoComputer Output Listing

Revision . -Description Originator /Date | Checker/Date | Approved/Date

No. )4"’" ] M )3/ fr

0 Initial Issue

Abstract:

Objective: This calculation was performed to determine the foundation loads of the Seismic
 Shutdown Systems identified in reference no.1.

References: 1. Westinghouse Hanford Company Specification No. W-320-P35, Rev. 0.
2. IEEE Standard 344-1987.

3. Nutherm Calculation Nos. 7455-01CG & 7455-02CG, "Center of Gravity of the
Seismic Shutdown System Cabinets”

FL239 56591-13-1
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Calculation No, _7455-03

Rev. No..' 0 |

N ST

. Calculation Details

Procedure:

FL:239

In accordance with Reference 1 the foundation loads shall be calculated for the Seismic
Shutdown Systems. The calculations are performed individually for shutdown systems
AY-SSS-1A & AY-SSS-1B. System C-SSS-1A & C-SSS-1B are identical to the above
analyzed systems. The configuration, dimensions, and symbols of the shutdown system
are-shown on page 4 of this calculation.

The dimensions and weights of the equipment are presented on page 5 of this calculation.
The center of gravity locations are extracted from Reference 3.

The opérability loads and nozzle loads are not applicable to the equipment analyzed.
The foundation loads are determined for two load conditions:

1. Dead weight loads (which would include normal operating conditions);
2. Dynamic loads, SSE conditions.

The foundation loads for the SSE condition was determined by implementation of static
coefficient analysis, as described in paragraph 6.3 of reference 2.

The peak acceleration levels of the RRS’ are presented on page 6 of this calculation.
They were derived from a composite of the RRS provided in Appendix "A" of
specification W-320-P35. The RRS’ for the following damping value was used:

SSE condition - 5%

* A static coefficient of 1.5 is used to take into account the effects of both multifrequency

excitation and multi-mode response.
The orientation of the shutdown systems in the nuclear power plant is unkmown.

Therefore, -the highest horizontal acceleration level is used in the calculation for both
horizontal directions.

56592-13-1
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Calculation Details

11.:239

where:

The base of the shutdown system is bolted to the foundations with symmetrically spaced
bolts. That is why the centroid of the foundation boits is located in the center of the
base. The foundation loads were calculated using the following equations:

Dead Weight Loads

" Dead Weight Moments

M, = Fy|B - bl; My = 0; M, = FyL - £}
2 2
=WB-Db|; M =0; M =WL-{]
2 2
Dynamic Loads
Fre = 1.5 H, X W; Fyq = 1.5V, X W; Fyq = 1.5H, X W;

Dynamic Moments

M = Foe x b + FufB - bl
2
c1swlmxh+vs - bl
2
M, = FulB - B} + FualL - €]
2 2
=1s5usl [B- b Nt
2 2
M, = F,g x h + Fyq |L - £}
2

e1.5w| Hoxh+ v, IL-fll
2

W = weight, see page 5;

H, = horizontal acceleration, see page 6;

V = vertical acceleration, see page 6; .

L, B, H = seismic shutdown system dimensions, see pages 4 & 5;
£, b, h = center of gravity location, see pages 4 & S;

1.5 = static coefficient, ref. 2

The results of foundation load calculation are presented on pages 7&8.
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SYMBOLS:

D — CENTER OF GRAVITY
& — CENTROID OF THE FOUNDATION BolTs
SHT & H2 — HORIZONTAL DYNAMIC ACCELERATIONS
V -~ VERTICAL DYNAMIC ACCELERATION
g — GRAVITY ACCELERATION
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THNTERNATTONAL, INC.

HNF-2468, Rev.0

Continuation Sheet
Page .5 of __8

Calculation

Yernon, IL 62864 (618) 244-6000 :

7455-03

Rev.No..l ) i | |

Calculation Details

SEISMIC SHUTDOWN SYSTEM
DIMENSIONS, CENTER OF GRAVITY LOCATIONS,
AND WEIGHTS
Dimensions " Center of Gravity
Equipment In. Location, In Weight
T . W, lbs.
ag No L B H ¢ b h fos
SSS1A 36 16 60 11.35 6.84 32.06 546.50
SSS1B 36 16 60 17.47 6.31 30.79 413.50
56592-13-1
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_ . . HNF-2488, Rev.0
Calculation Continuation Sheet

. =239

THNTERNATZONAL INC. .
|+ VYernon, IL 62864 (518) 244-6000 , Page 6 of __8
Calculation No. _7435-03
o [ N N A I O I B R
Calculation Details : o
PEAK ACCELERATION LEVELS
SSE
Vertical, g’s Horizontal, g’s
v H,
0.386 0.58
Note: H, - acceleration used in calculation for both horizontal directions and includes 10%
~ margin of composite RRS from Appendix A of specification W-320-P35.
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HNF-2468, Rev.0

culation Conti i i
TR A TINAL, Cal ontinuation Sheet
Pernon, IL 62864 (618) 244-6000 , Page 7 _of .8
Calculation No. _7455-03
Rev. Ne. . : .
v o1 [ 1 1 [ T 1T 1 [ 1 L 1 b [ [ ]
Calculation Details ' S '
FOUNDATION LOAD SUMMARY
Equipment Title:_Seismic Shutdown System
Equipment Number: _AY-SSS-1A.
FOUNDATION FORCES MOMENTS
LOADS (LBS) - (IN-LBS)
TYPE OF LOADS F, E, F, M, M, M,
DEADWEIGHT LOAD 0 546.5 0 634 0 3634
- DYNAMIC SSE 475.4 316.4 475.4 15,606 3,713 | 17,346
. LOADS Conditions :
g
.L239 56592-13-1

Page C.39




Nutherm

THNZERNA TTONAZ,INC.

. . R HNF-2468, Rev.0
Calculation Continuation Sheet
Page .8 _of._8

_» Vernon, IL 62864 (618) 244-6000

Calculation No. _7455-03

e [ o] ] | ] ]

. Calculation Details

Equipment Number: _AY-SSS-1B

FOUNDATION LOAD SUMMARY"

Equipment Title: Seismic Shutdown System

FOUNDATION FORCES MOMENTS
LOADS (LBS) (IN-LBS)

TYPE OF LOADS F, F, F, M, M, M,
DEADWEIGHT LOAD 0 413.5 0 699 0 219
DYNAMIC | SSE 360 239 360 11,482 799 11,202

LOADS Conditions ' ’ )

. .2233
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SECTION A—A 203 e 35.30 -]
: 3 X ¢% FOR /5" DIA ANCHORS PROJECT:
| 12,03 TYP. BOTH SIDES PROJECT W—320~P41
- WESTINGHOUSE HANFORD CO.
22,03 i RICHLAND, WA
CONNECTION CODE; CONNECTION SIZE: 24.06 AMC W.0. 25255
P.0. 80166
A. STACK STATIC PRESSURE LINE 1/4" COMPRESSION
8. STACK TOTAL PRESSURE LINE 1/4" COMPRESSION P ————
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E. STACK RETURN EXHAUST LINE 1" COMPRESSION PER Q.A. PROCEDURE # 26 T
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REV DESCRIPTION DATE DWN | APv
1 SEE DCR § 1214 11/9/85 | SFM
2 SEE DCR § 1233 4/1/96 | SFM
HNF-2468, Rev.0
NOTES: -
_ 420 _ ENCLOSURENS HOFFMAN _ A—72H3724FS

TOTAL ENCLOSURE WCIGHT I3 APPROXIMATELY 1100 POUNDS
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HNF-2468, Rev.0

KAISER ENGINEERS Page 1 of 1

HANFORD CALCULATION IDENTIFICATION AND | —

DEX
., 8-1-95

This sheet shows the status and description of the attached Design Analysis sheets.
pisciptine Civil/Structural wo/dob No. ER4319 calcutation No. W320-24-028
Project No. & Name W-320, Tank 241-C-106 Sluicing
Calculation 1ten Engineering Evaluation of Commercial Grade Items

These calculations apply to:

Dwg. No. NA Rev. No. NA
Dwg. No. Rev. No.
Other (Study, CDR) Rev. No.

The status of these calculations is:

[] Preliminary Calculations

[X] Final Calculations

[1 Check Calculations (On Calculation Dated )

[1 Void Catculation (Reason Voided )

Incorporated in Final Drawings? [X] ves [] No
This calculation verified by independent "check" calculations? [1 Yes [X] No

original and Revised Calculation Approvals:

Rev. 0 Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date
originator RW Davidson 8/1/95 2% /7
Checked by NA /75
LN\ e /1
Approved by \w 2 - K %«lxlqg Z 1: /7/7$
ek P Sonee pate VA |
INDEX

Design Analysis Description

Page No.

1-2 ACME Pre-Approved Mix Design No. 6452

3 Deformed Steel Bars for Concrete Reinforcement, ASTM A 615

4 Rolled Steel Shapes, Plates, Bars, ASTM A 36

5 Steel Pipe, ASTM A 53 )

6-7 Nelson Weld Stud Anchors, Type H4L

8-9 Nonshrink Epoxy Grout, ASTM C 827

AN Kevised: p- 9

KEH 0378.00 (06/92) KEFO72 !
page D-1



HNF-2488, Rev.0

KAISER ENGINEERS Cale. No. W320-24-028
HANFORD
Revision O
DESIGN ANALYSIS zege o 1 ot
Client WHC wo/Job No. ER4319/W320
subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA
Location 200E, Tank 241-C-106 Sluicing Revised By
Commercial Grade Ttem: ACME Pre-Approved Mix Design No. 6452
1. What is the function that the concrete must perform to enable the safety class 1
system to perform its safety or critical function.
a. The concrete forming the cover blocks must provide an impervious
barrier to mitigate the release of a spray leak to the outside
environment during Sluicing activities ~ only. Note:

Enviromental/seismic qualification must satisfy only a_safet:

class 3 over 1 function to insure structural jntegrity of concrete
cover blocks and pits is maintained when Sluicing activities are
not _taking place.

2. What characteristics of the concrete are critical to the performance of its critical
function.

a. Tension, compression and/or shear failure due to self weight and applied
normal operating loads during Sluicing.

b. Propagation of shrinkage cracks due to low water/cement (W/C) ratio.

c. Void spaces or segregation within a concrete pour due to viscosity of
concrete mix. :

3. What characteristics does the item have which are critical to the predictability of
its performance? (Critical characteristics are identifiable and/or measurable
attributes of a part/item which provides assurance that the part/item will perform
as predicted.)

a. Tension, compression and shear strengths are all a function of the compressive
strength of the concrete at 28 days after batching.

. :

b. Compressive strength, W/C ratio and the concrete mix viscosity are all a
function of the reliability of the mix proportion data.

4, What type of acceptance testing, when required, (load tests, Brinell hardness tests,
nondestructive examination (NDE) tests, destructive physical tests, etc.) 1is
required to be performed by KEH to provide confidence that the part/item has the
necessary critical characteristies?

a. Perform an evaluation of the concrete mix proportions in accordance with ACI
349, Sections 4.2 and 4.3 for the specified class of concrete.

b. = Perform an evaluation’of the concrete mix ingredients to insure compliance
with specifications and applicable codes and standards. The following is a
list of concrete mix ingredients to be evaluated:

- Fal 3 & ith—ASTM—C—150—TFx II
oo ++

T WER—1br Ty P

Page D-2



HNF-2468, Rev.0

KAISER ENGINEERS Calc. No. W320-24-028

HANFORD Revision O

DESIGN ANALYSIS Pogo No. 2 of

Client WHC - Wo/Job No. ER4319/W320
subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA
Location 200E, Tank 241-GC-106 Sluicing Revised By
Commercia] Grade Item: ACME Pre-Approved Mix Design No. 6452.... Cont'd
. Fly Ash in accordance with ASTM C 618, Class F. Amount of fly ash shall
be 25% + 1% by weight of cement.
3 Aggregates in accordance with ASTM C 33 , maximum size of course
aggregate 3/4".
. Air Entraining Admixture in accordance with ASTM C 260, no chloride
added during manufacture.
. Water Reducing Admixture in accordance with ASTM C 494, Type D, no

chloride added during manufacture.

c. Perform an evaluation of the concrete mix properties to insure compliance with
specifications and applicable codes and standards. The following is a list
of concrete mix properties to be evaluated:

. Slump 4" + 1"
. Air Content 5% + 1%
d. Perform the following test procedures on the concrete mix at the time of

placement in the field. Each test procedure shall be performed a minimum of
one time for each pour or one time for each 100 yards delivered for a pour,
whichever is greater,

. Slump test in accordance with ASTM C 143, 4" + 1v,
. Air Content test in accordance with ASTM C 173 5% + 1%.
. Obtain concrete test cylinders in accordance with ASTM C 31for

determination of concrete compressive strength in accordance with ASTM
C 39, £', 2 4000 psi.

5. What manufacturing controls are required, if any, in addition to receipt inspection
and/or acceptance testing (such as KEH witnessing test, KEH shop inspection, etc.)?

a. The Concrete Testing Agency(s) performing tests during development and field
placement of the concrete mix shall be evaluated in accordance with ASTM E
329.
KEH 0037.00 (06/92) KEF055 . v
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HNF-2468, Rev.0

KAISER ENGINEERS . Cale. No. W320-24-028

HANFORD

Revision O

DESIGN ANALYSIS Page No. 3 ot

ciient WHC - Wo/Job No. ER4319/W320

Subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA

Location 200E, Tank 241-C-106 Sluicing Revised By

COMMERCIAL GRADE ITEM (CGI): Deformed Steel Bars for Concrete Reinforcement (ASTM A 615,
Grade 60)

1.

What is the function that . the rebar must perform to enable the
safety class 1 system to perform its critical function.

a. Provide tensile and shear strength to concrete to resist live, dead .
loadings during Sluicing activities.

b. Minimize temperature and shrinkage cracking in concrete at right
angles to principal reinforcement.

What characteristics does the item have which are critical to the predictability of
its performance? (critical characteristics are identifiable and/or measurable
attributes of an item which provide assurance that the item will perform as
predicted.)

A, Tension and shear strength of the material is by yield strength of the
material.

B. Physical shape, such as deformation size and spacing.
c. Weight of the material.

What type of acceptance testing, when required, (load tests, Brinnell hardness
tests, NDE tests, destructive physical tests, etc.) is required to be performed by
KEH to provide confidence that the part/item has the necessary critical
characteristics? ’ '

Submit certified test reports (mill test reports) verifying yield strength and
chemical composition of rebars in accordance with ASTM A 615, grade 60. The test
reports must verify that the material meets the weight, spacing and height of
deformations requirements in accordance with ASTM A 615, grade 60.

What manufacturing controls are required, if any, in addition to receipt inspection
and/or acceptance testing (such as KEH witnessing test, KEH shop inspection, etc.)?

None

Is part/item identifiable to a manufacturer's published product description which
meet the critical characteristics?

A. Product description for deformed steel bars for concrete reinforcing is ASTM
A 615, Grade 60. Each bundle of reinforcing rebar with certified test report
(at placement) shall be traceable with a permanently marked tag identifying
manufacturer and heat ‘numbers from which the product was made.

KEH 0037.00 (06/92) KEF055 . . »

page D-4




HNF-2468, Rev.0

[ KAISER ENGINEERS Calc. No, W320-24-028

HANFORD

Revision O
DESIGN ANALYSIS Pese Ho. 4 o

Client WHC ’ Wo/Job No. ER4319/W320

subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson

Grade Items Checked By NA

Location 200E, Tank 241-C-106 Sluicing Revised By

Commercial Grade Item: Rolled Steel Shapes, Plates, Bars (ASTM A 36)

1. What would cause the part/item to fail (what are the credible failure modes)?

a. Tension, compression, shear and/or buckling failure due to applied loads.
b. Tension or shear failure near a weld due to applied loads.

c. Insufficient material to resist the applied loads.

d. Incorrect chemical composition.

2. What characteristics does the item have which are critical to the predictability of
its performance? (Critical characteristics are identifiable and/or measurable
attributes of a part/item which provides assurance that the part/item will perform
as predicted.)

a. Tension, compression, shear and buckling strength of the material is based on
the yield strength of the material.

b. Chemical composition.

c. The physical dimensions of the shapes or plates.

3. What type of acceptance testing, when required, (load tests, Brinell hardness tests,
nondestructive examination (NDE) tests, destructive physical tests, etec.) 1is
required to be performed by KEH to provide confidence that the part/item has the
necessary critical characteristics?

a. Perform a tensile test in accordance with ASTM A 370 to verify the minimum
yield strength of the material is greater than 36,000 psi.

b. Perform a chemical analysis in accordance with ASTM A 751 to verify the
material meets the chemical requirements of ASTM A 36 Table 2. _

c. Perform a check of the dimensions to verify the plates or shapes are within
permissible variations of ASTM A 6.

4. What manufacturing controls are required, if any, in addition to receipt inspection
and/or acceptance testing (such as KEH witnessing test, KEH shop inspection, etc.)?
None

5. Is part/item identifiable to a manufacturer's published product description which
meet the critical characteristics?

Product description for rolled steel shapes and plates is ASTM A 36.
XEH 0037.00 (06/92) KEF05S : ) . .
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HNF-2468, Rey.0

KAISER ENGINEERS Cale. No. W-320-24-028
HANFORD
Revision 0

DESIGN ANALYSIS Page No. 5 o
Client WHC Wo/Job No. ER4319/W320
subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA
Location 200E, Tank 241-C-106 Sluicing Revised By

Commercial Grade Item: Steel pipe (ASTM A 53)

1. What would cause the part/item to fail (what are the credible failure modes)?
) a. Insufficient material integrity.
b. Incorrect chemical composition.
2. What characteristics does the item have which are critical to the predictability of

its performance? (Critical characteristics are identifiable and/or measurable
attributes of a part/item which provides assurance that the part/item will perform
as predicted.) ’

a. Material integrity is a function of the yield strength of the material.
b. Chemical composition.
3. What type of acceptance testing, when required, (load tests, Brinell hardness tests,

nondestructive examination (NDE) tests, destructive physical tests, etc.) is
required to be performed by KEH to provide confidence that the part/item has the
necessary critical characteristics?

a. Perform a tensile test in accordance with ASTM A 370 to verify the minimum
yield strength of the material is greater than 35,000 psi.
b. Perform a chemical analysis in accordance with ASTM A 751 to verify the
material meets the chemical requirements of ASTM A 53 Table 1 and 2 for Type
S, Grade B. .
4. What manufacturing controls are required, if any, in addition to receipt inspection

and/or acceptance testing (such as KEH witnessing test, KEH shop inspection, ete.)?
None

5. Is part/iteﬂz identifiable to a manufacturer's published product description which
meet the critical characteristics?

Product description for steel pipes is ASTM A53, Type S, Grade B.

KEH 0037.00 (06/92) KEF055 . - v’
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KAISER ENGINEERS Cale. No. W320-24-028
HANFORD
Revision 0

DESIGN ANALYSIS Pago No. 6 of
Client WHC Wo/Job No. ER4319/W-320
subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA
Location 200E, Tank 241-C-106 Sluicing Revised By

Commercial Grade Item: Nelson Stud Welded Concrete Anchor type H4L, manufactured by TRW
Nelson Stud Welding Division

1. What would cause the part/item to fail, (what are the credible failure modes)?
a. Tension or shear
b. Compressive strength of concrete
c. Stud size, spacing and edge distance
d. Welding of studs
2. What characteristics does the part/item have which are critical to the

predictibility of its performance? (Critical characteristics are identifiable
and/or measurable attributes of an item which provide assurance that the item will
perform as predicted.)

a. Tensile or shear strength is based on studs installed in accordance with the
manufacturer's instructions.
b. Ultimate compressive stress of the concrete.
c. Stud size, spacing and edge distance
d. Welding of studs
3. What type of acceptance testing, when required, (load tests, Brinell hardness tests,

nondestructive examination (NDE) tests, destructive physical tests, etc.) 1is
required to be performed by KEH to provide confidence that the part/item has the
necessary critical characteristics?

Extensive testing on Nelson Weld Studs were performed by the Engineering Division
of The Nelson Stud Welding Company and was witnessed by an independent agency,
Herron Testing Laboratories of Cleveland, Ohio. The tensile and compressive
results from these tests became the basis of the Concrete Cone Failure Concept,
published in Prestressed Concrete Institute Design Handbook in 1971, (Ref. d).
Another comprehensive test program at Lehigh University, Pennsylvania resulted in
the following publication, *

"Headed Steel Anchors Under Combined Loading", AISC Engineering Journal,
Second Quarter 1973, pages 43-52° (Ref. e). The failure mechanism of stud
anchors is controlled by yielding of steel rather than shear cone failure.
ACI 349-85 discusses this concept in pages 18-26. (Ref. b)

The shear and tensile ultimate values developed by testing and used by TRW
Nelson Stud Welding Division were compared with analytical values based on the
shear cone concept. The ultimate loads computed by analytical method were
lower than loads acheived by actual testing.

Based on the above mentioned history, the track record of the studs for the last
thirty years, and the fact tHat they are almost a sole source in industry use, their
tensile and shear ultimate values as given by the manufacturer are acceptable
provided the following conditions are met:

KEH 0037.00 (06/92) KEF055 - »
Page D-7
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KAISER ENGINEERS Cale. No. W320-24-028
FHANFORD
Revision O
DESIGN ANALYSIS Fage No. 7 of
client WHC wo/Job No. ER4319/W-320
subject Engineering Evaluation of Commercial Date 8-1-95 By RW Davidson
Grade Items Checked By NA
Location 200E, Tank 241-C-106 Sluicing Revised By
a. Perform a tensile test to verify that the minimum tensile strength of

the studs is 60,000 psi. Tensile test will be performed in accordance
with ASTM A370 and samples selected in accordance with ASTM A29.

b. Perform a bending, torquing or tensioning test in accordance with AWS
D1.1, Article 7.6.6 to ensure that the weld attaching the weld stud to
the base material will not fail.

c. Perform a check of the stud dimensions to ensure perm:l.sslble variations
in dimensions are in accordance with ASTM A29.
d. Perform visual inspection of stud spacings and edge distances to verify

that no stud is placed with less then the minimum requirement, as
specified by the manufacturer, and more then the maximum requirement,
as specified by design.

e. Certificate of conformance will be required from the manufacturer to
ensure that the studs meet the requirements of ASTM Al108.
£. Concrete with required compressive strength shall be furnished by a

qualified supplier who meets specified NQA-1 requirements or be
furnished by a manufacturer where their product has been independently
tested and qualified as a Commercial Grade Item.

4, What manufacturing controls are. required, if any, in addition receipt inspection
and/or acceptance testing (such as KEH witnessing test, KEH shop inspection, etc.)?

None

5. Is part/item identifiable to a manufacturer's published product description which
meet the critical characteristics?

Product is the Nelson Stud Welded Concrete Anchor type H4L manufactured by TRW
Nelson Stud Welding Division.

References:

a. Design Data, Nelson Concrete Anchor, studs for securing steel to concrete, Published
in 5/76 by TRW Nelson Division.

b. ACI349-85, Commentary on Code Requirements for Nuclear Safety Related Concrete
Structures. :

c. ANSI/AWS D1.1-88, Structural Welding Code.

d. Prestressed concrete Institute Design Handbook.

"Headed Steel Anchors Under combined Loading", AISC Engineering Journal Second
Quarter, 1973.

®

KEH 0037.00 (06/92) KEF055 : . .
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Commercial Grade Ttem (CGI): Nonshrink Epoxy Grout (ASTM C 827)

. What would cause the part/item to fail (what are the credible failure modes)?

Volume change as a result of shrinkage or excessive expansion.

a.
b. Compressive failure due to applied loads.
c. Thermal expansion as a result of excessive heat.
d. Creep as a result of excessive loading over time.
2. What characteristics does the item have which are critical to the predictability of itg

performance? (Critical characteristics are identifiable and/or measurable attributes
of a part/item which provides assurance that the part/item will perform as predicted.)

Volume change.
Compressive strength.
Thermal expansion.

[« e T - -}

Creep Resistance.

B. What type of acceptance testing, when required, (load tests, Brinell hardness tests,
nondestructive examination (NDE) tests, destructive physical tests, ete.) is required
to be performed by ICF KH to provide confidence that the part/item has the necessary
¢ritical characteristics?

a. Grout shall show no shrinkage (0.0%) and a maximum 2.0% expansion from time ofi
placement when tested according to ASTM C 827, modified to use a ball with 4

specific gravity between 0.9 and 1.1.

b. Grout shall show a minimum 7-day compressive strength of 16,000 psi when tested
according to ASTM C 579.

c. Grout shall show a maximum coefficient of thermal expansion of 30 x 107 in/in/°H

when tested according to ASTM C 531.

KER 0037.00 (06/92) KEF055
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d. Grout shall show creep equal to or less than 5.0 x 107 in/in at 180°F
for one year with a load of 400 psi when tested according to CPR Creep Test.

Yi. What manufacturing controls are required, if any, in addition to receipt inspectior
and/or acceptance testing (such as ICF KH witnessing test, ICF KH shop inspection,
etc.)?

None
5. Is part/item identifiable to a manufacturer's published product description which meey

the critical characteristics?

Product description is Nonshrink Epoxy Grout (ASTM C 827): U.S. Grout Corporation "Five
Star Epoxy Grout" or approved substitute. Properties of Headed Studs, TRW Nelson
Division, 1977.

Note.
Safety Classification of Grout was changed o 3/
[see EcN w-320-290) making CGI no longers

a /-eiu//em ent
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Responsible Discipline Manager ' Date
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Project Manager E
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ICF KAISER HANFORD - One-No: W320-24-029
COMPANY Revision: 1
DESIGN ANALYSIS PageNo: 1 of
Client: WHC WOlJob No.: ER4319/W 320
subject: Structural analysis of Safety Related Date: 05/06/1997 By: M. B. Lasofa
Electrical Equipment Supports. Checked: 5 MQ'] 8y: R. W, Davidso
Location: 241-C-106 & 241-AY-102 Revised N/A By N/A
1. OBJECTIVES

The purpose of this calculations is to demonstrate that the design of the Electrical Equipment Supports
is adequate fo survive postulated Earthquake and Wind loads when installed at either Tank Farm
during sluicing process without adversely effecting sluicing operation.

SSUI IONS
DESIGN CRITERIA )

The criteria for design of the Safety Class 3 structures is outlined in the SDC 4.1 rev. 11, According
to LOI 9360642 rev. 2, the functional classification of the Electrical Equipment is SC 3,

In addition to SDC 4.1 rev 11 the Criteria is supplemented by "Specification for the Design of Cold-
Formed Steel Structural Members" whenever cold formed sheet metal members, such as Unistrut
channel efc., are used. Also, capacities for connections in Unistrut were extracted from manufacturers
tests and design reports.

The design of expansion anchors was based on ref 5,

3 UCTUi ANALYSIS,

The Electrical Equipment Supports consist of small, simple structures, that is why the manual
Structural Analysis was chosen.

4. REFERENCES

" 1. "Manual of Steel Construction - Allowable Stress Design"

Ninth Edition, AISC 1989.
2. "Cold-Formed Steel Design Manual” August 19, 1986, Edition, AlSI,
3. SDC 4.1 Rev. 11. :
4. "Code requirements for Nuclear Safety Related Structures”
ACI 349-85.
5. A/E Standard GC-ANCR-01 Rev. 0.
6. UBC 1991.

5. INDEX,

a. 241-CR-106 - Rack for In Tank Imaging System CCTV........... page 2
b. Process Building Electrical Rack #1 ER1361. page 6
d. Racks for electrical enclosures: CTB-0621, ITB-0621, PTBX-0621,
NEMA 3R 600A S.S., TB-1, TB-2, TB-3, TB-4 and LD-1364/1368, :
LKD-102-32, LD-1363/136686. page 10

e. Evaluation of the ECN W-320-251 page 17a
f. Foundation for Nitrogen Purge Bottle Station.... ..page 17b
g. Meter and Socket Mounting Rack.... page 17e
h. Mass Flow Meter restraint, page 18

- i. Rack for Bldg 241-AY-801 Pull-boxes. page 24
J. NEMA 3R 60A S.S.(Pit Cooling) & Valve Control Station. page 28
k. Conclusions. page 50

KEH ©037.00 (100/02) KEFOSS - v COZOSHI.CLC
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WO/Job No.:

Date: 10/17/95
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Checked na[(C\[Q‘S By Q{)

Revised

TN =4BVe,

Cale. No. W320-24-029
Revision 0
Page No. 2 of

ER 4319W 320

By

NV

241-CR-106 - Rack for In Tank Imagi_ng System CCTV - Fiqure 8 p. 38, (ref dwq. H-2- 818704 sh 1 & H-2-818690).

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures”.

From SDC 4.2 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:

Basic wind speed: V = 70-mph
Importance Factor:  |:= 1.07
Exposure Category: C

K, =08

z

2 .

v
ggz:= 0.00256'Kz-(m—ph) -psf q 5 = 11.49-psf

use q 7 = 11.5-psf

From Table 4. for other structures: G p =132

and from Table 13, Cysi='1.6 Pw=qz7GpCr Py =2429-psf

Seismic load per UBC (36-1)

Fp-Z«/-Cp-Wp

FromSDC4.1rev11: Z:=0.12 l:=125 ) Cp =212
Box01:  h,:=36-in wy = 24-in Agi=hpew,

Box 02:  hy:= 24-in Wy = 24in  Ay= hyw,

Box 03:  hy = 6in Wy=6in Ay hgw,

UniOg  hy=1.625in  wy=57in  Ag=hyw,
Uni05:  hg:= 1.625-in Ws = 57-in  Ag:= hgwg
Uni06:  hg=1.625-in  wg:=57in  Ag:= hgwg
TSO7:  hy:= 66-in w, = 304n Ay = h,-v),
75 08: hg = 66-in wg:=3.0in  Ag:= hgwy
i=1.8 A=Y A - A=1493F Q=) qQ

i . . i
for wind load computation increase area by 15% A f=11 5A
Wind load therefore is: '

Fw=07GpCrAf F = 417-1bf

320620R3.MCD

Y1
¥2
Y3
Y4
Vs
Ys
144

Ye

ap=ZICp

= 48-in
= 54-in
= 33in
= 52.13in
= §6.25-in
= 22+in
= 78in

= 23:in
Q=61.25-#°

Ap=17.17-f°

Fu=pyA
ap=032
A =600-7 Q=AY
A, =400-8°  Q, = Ay,
Ay=025-% Q= Agy,
Ag=064-2  Q=Agy,
As=064-° Q5= Agys
Ag=064-1  Qq:=Agyg
A, =137 Q= Apyy
Ag=137-° Qg = Agy,
Q
Yo iy Yo =410/
* Page E-6
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Overturning moment caused by wind forces will be amplified by weight eccentricity.

Distance from the center of the column to the back of electrical boxes is a:
3.25-in
a =
2

+ 1.625-in  a=325-in

d d
Wy :=200bf  dy:=8in my = W1-(a + %) . Wy = 100Ibf  d 5= 16in mao:= W2~(a + 72)

d
W3=8&bf  dg=4in  my= Wa'(a+73)
Mypo3 =M e+ Mo+ Mg M ygyna = 2601.25+IbFin

Moment due to unistrut eccentricity:

_ 3.22in
P)

ay +0.708-in  a,=232«in

Unit weight of the unistrut and its total length are as follows:

wy, = 1.9~%f ly=wyt+wg+wg 1, =1425:%t
m.4106 =wylyay m 406 = 62.79+Ibf-in
Mg =m g1o3+ M 4106 Mg = 222.00-Ib7-1t

Check the foundation, 6-6"x4-0"x0-8"deep pad: a:= 6.5t b := 4ft d = 8in wy= 9.42~%f

Assume density of concrete to be: ¥ := 160 pcf
Dead Weight: Wg =W+ Wo+W3a+ (W4+ W5+ WG)‘Wu + (h 6+h 7)'Wt W g = 385.16-Ibf

Wg = ab-dy W . = 2600.00-Ibf
Bearing capacity of the soil from UBC Table 298 for 'sandy gravel is:

P g = 2000-psf

The load on the footing is:
W=We+W, = W=298516-Ibf
M:=Fyyo+Mg M = 1932.76 -ft-Ibf

Check fbr negative soil pressure:

pi=— - — p=33-psf uplift at the end of foundation will not occur.

- . . .
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Electrical Equipment Supports. Checked {;l & Qﬁ By

Location: 241-C-106 & 241-AY-102 Revised

Find maximum soil pressure due to eccentricity:

W 6M '
P max = P t— P max = 226.3+psf
a-b
P maxsP a soil pressure is acceptable.

Check footing for overturning:

v e

M
s= 5 FSq4:= _A; FSo=3.09 FS,21.5 stability of the foundation is satisfactory.

Check TS3X3X0.1875 section for stress:

Bending about major axis:
M _ .
My = 2 M= 11596.58-/bf~m

Bending about minor axis:

P wy = (5.5~ﬂ-3.25-in + 24-in-16:in + 12-in-8-in)-p ,,, P wy = 117.1+Ibf
Psy =Werap Psy =122.5+Ibf
My = Psy'yo My = 6029.7-Ibf-in

Properties for the TS3X3X0.1875 are as follows:

A = 2.02-in” Sy= 1.73-in3 Sy = 1.73in° ry=113in ry:= 1.13-in
My . M.V i
Oy = -s—x o x = 6.7 ksi oy = S—y oy= 3.49 +ksi

The stresses found above occur at different location of the member, also they are a result of two non-concurrent events,
the comb/natlon is therefore not required.

Check members for axial load.

We .
C:= - C = 192.58.Ibf
o Kxlx
Iy=51# Ky=2 Sry.= P Sry =106.19 Maximum slendemness ratio.
X
Kyly
/y:=5ft Ky:=2 Sry:= ry Sry=106.19

* Page E-8
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Check members for axial load - continued.

E:-20000ksi  F =36k - Cgo 2':yE_ Ce=12610  Sr,sC,
Sr .

R=—%  R=084 2,-2.3r 1pe 2,=191
Co ©73"8" 8

2\ F
Fg:= (1 _ R_)_y F 4 =1218-ksi
2/ a,

Pa=AFg  Pa=2460029-bf P ,=2460029-bf P,2C OK.

Check Base Plate for capacity.

Check expansion anchors:

14:=2125in 1oy = 1.5in+ 2-0.6:in + 5in - 1.25-in - 0.875-in /g7 = 5.38+in

15 =2125in ] 02 = 1.5in+ 2-0.5:in + 5:in - 1.25-in - 0.875-in o2 =6.38-in
Wedy

M:=M,- M = 10.06 - kips-in

14\2
M'Tmag(' To1+ (G) 1oz

2

I
T max = + T max = 935.44-1bf T min = T max (é) T min = 935.44-Ibf
' 1

Tor+\7] 1oz
(’ 2)
F w

Tp = Tmax T = 935.44-Ibf Vp=—g  Vp=8213-mf

For 5/8" dia HKB Il with 2 3/4” min. embedment, installed in f.=4000psi concrete, allowable loads are:

T g = 2000-Ibf V 5 = 2530-1bf Ref. AE Standard GC-ANCR-01 rev 0 table 21.
Interaction factor is:

Tp Vp
JF = — oy —= IF =049 IF<1.0 O.K.

Ta Va o
Check stress in the base plate:

. 6Tp ) 4 .

tp, =08in  fy — fp, = 22.45-ksi Fp:= 5-(0.75-Fy) F pp = 36.00+ksi fpsFp OK.

tof
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Location: 241-C-106 & 241-AY-102

Process Building Electrical Rack #1 ER-1361 - Figqure 6, page 36, (ref dwqg H-2-818678 sheets 1 and 5).

The analysis of the rack and its foundation will include an influence of the environmental loads i.e.. Wind and Seismic.
The loads are calculated on the basis outlined in UBC.

Wind Load.

From observation, the critical wind exposure appears on the frontal area of the rack ( maximum Area of exposure).
The following is the calculation of the exposure area. It will include overlaps of the unistrut that will compensate for
the area of exposed conduit.

Box01: h,=21.5in  w;=8in A= hpw, Yy =545in  A;=134#  Q, =AY,
Box 02:  hy:=155in  wy=8in Ay hyw, Yy = 57.5in  A=086-F  Qur=Azy,
Box03: hy=155in  wy=8in  Ag= hgwg Y= 67.8in  Ay=086-  Qu=Agy,
Box04:  hy=2625in  wyw 104in Ay hgw, Ye=58213in  Ag=182-FF  Q=Agy,
Box 05:  hg:= 18-in W = 9in Ag = hgwg yg = 86.25-in  Ag=1. 12-#2 Qg = Agys
Box 06:  hg = 14-in Wg = 12-in Ag = hgwy Yg = 22-in Ag= 11712 Qg = Ag¥s
Box 07:  hy:= 12-in Wy = 12in Az = hyiwy Yy = 78in A= 1.00-# Q= Ary,
Box08:  hg = 12-in Woi= 120n  Agi=hgwy . yg = 23in Ag=1.00- Q= Agy,
Box09:  hg:=7-in Wy = &in Ag = hywy Yg = 38.5:in Ag= 0.39-f° Qg = Agye
Box 10:  hyg = Tein W= Bin. ApihgWy Y= 385in A= 0302 Qo = Agg¥io
Box11:  hy, = 6-in Wy = d8in Ay =hewy,  yg=23in Ay =200 Qi Ay

Box12:  hy,=198in  Wyp= 91200 Ap=hywy Y= 555 Ap=123-  Que Ay,
Unifs:  hyg=1625in Wiy =85in Ap=higWy  yp=8in  Ag=096-F Qu=Agyy
Uni1d:  hyy=16250n Wy =46in Agy=higWey  Yig=T73in A=052-8 Q= Ayys,
Uni15:  hyg:=1.626:in  Wys=85in A= higWes Y52 652500 Ag=096-F  Qus=Ag¥ys
UNi16:  hyg= 162500 Wi 85in A higWys  Yig = 517511 A= 0.96-f Qe = Asg Vg
Uni17:  hyy= 162500 W= 46in  Apg=hgpw,  yg=47750n  Ap=082-F Q= Apyy,
Uni 18 hyg = 162500 - Weg = 46in  Agg hﬂ;-w,8 Yig=4Tin  Ap=052-# Qg Agyg
Uni19:  hyg=1.625in W =46in Ag=hgWy  Yg=36in  Ag= 0.52-% Qg = Arg¥sg
Uni 20: .hzo = 1.6_25'in Wy = 85-in .Azo = Py Woq Va9 = 28-in Agy = 0.96-# . Qup = AsgYap
Uni2t:  hyy=1.6250in  wyy = 85in Ay i=hyewy,  Ypy= 24 Ay =096  Qp = Ay

. Page E-10
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Lacation: 241-C-106 & 241-AY-102

Uni22:  hyy = 1.626in  Wyyi= 85:in  Agy=hyyWyy Y= 1800 Aypy=096'F  Qu = Agyly,
Col23  hyg=90in  wyg=3in  AyyimhygWy Yy = 45in Ay =187-FF  Qui= Ay
Col24:  hoy= 90 Wayi=3in Apg=hpeWy,  Ypy=45in Ap =187 Quu ApgVag

Col 25:  hyg = 90-in Wy = 3-in Ags = hyg Wyg Yos5 = 45-in Ays = 1.87- Q,5 := Aps'¥as5

j=1.25
— - . = - . 3
A=A A=2665-1 Q=Y q Q=101.37-1

i J

Vo= % Yo = 45.65-in for wind load computation increase area by 25% Ag:= 1.25-A A= 3331 -

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures*.

Basic wind speed: V = 70-mph

Importance Factor: | := 1.07

Exposure Category: C
K,=08"

2
qz= 0.00256~Kz-(,:’—;;) -psf q 7 = 11.49-psf

use q 7 = 11.5-psf

From Table 4. for other structures: G p =132

and from table 13: . Cg=16
Wind load therefore is: Fw=07CGpCrAf F = 809.1-ibf

v Page E-11
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- Location: 241-C-106 & 241-AY-102

Overturning moment caused by wind forces will be amplified by weight eccentricity.

Distance from the center of the column to the back of electrical boxes is :

a= % +1.625in  a=312-in
d1 : d2
Wy=20bf  dy=7in  my=Welar— Woi=20dbf  dpi=bin  my=Walar—
da a4
W3=208f  dg=6in  mg=Wglar— Wy 80bf  dg=8in  my=Wglas—
. © ds ) dg
Wsi=20f  dg=bin  mg=Wglar— We:=10bf  dg=6in  mg=Weglar—
dy . dg
W = 20-tbf d7:= 6in my=Wyg a.'.7 W g = 20-ibf dg:= 6in mg:=Wg a+7
. dg ) . 910
W91= 10-IbF dg = 7-in mg:= WQ‘ a.(..? W10 = 10-Ibf d10 = 7-in mqg = W10- a+—2

d d
W11 = 25-Ibf d 11 = 6-in mqq = W11(a + %) W12 = 20-Ibf d 12 = 5.in mqo = W12-(a + —21—2

Mifo12 =My +Ma+Mag+My+r Mg+ Mg+ My+ Mg+ Mg+ M 4o+ Myq+Myo m 4012 = 1540.63-Ibf-in

Moment due to unistrut eccentricity:
ay = % +070%in  a,=221-n
Unit weight of the unistrut and its total length are as follows:
Ibf 2
wyE 19—y Diw 1y=578n
j=13
m 13t022 = Wu'/ udy m 18t022 = 242 73~Ibf3in

Me =m 1to12 +m 13t022 Me = 178336+ Ibf-in

Adjusted wind load by amount of weight eccentricity

Mg L . o
Fo= Fyypr— F = 848.16-I6f . ’
Use F = 850-Ibf

° Page E-12
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From Shannon & Wilson inc. *Final Report of Geotechnical Studies W 320 Waste Retrieval and Sluicing System
200 East Area, Hanford Site*", April 1994, soil properties are:

y:= 116 pef ¢ = 37-deg
Rankine passive lateral earth pressure is:

. 1+sin(4)
"1 - sin(4)

From UBC 2907 6 (g) 2.
S 1=p

psf
=462.62-—
P 7

b = 16:in h=y, h =45.65-in

P =
@ 3234— a= 34312
b'S 4

Assume: d := 34.68638-in

Ay =119

°-(1 + |1+ 4'36"’) u = 34.68638-in
AO

Use embedment depth : 3-0"

Check stress in TS3X3X0.1875:
Fyo o .3
M = 5 M = 12.91-kips-in S¢:=1.73in fp =

Total weight of the rack and equipment is:

M

fp = 7.46-ksi
3 b= Si

~

C=Wy+Wy+ W3+ Wyt Wt W+ W+ Wg+ Wo+Wyp+ Wi+ Wyae wu~lu+3'90'in~6.87~%

C = 509.46+Ibf

Compression in the column is:

¢ - 3.90-in6.87.2" o
P, - + 90INCET P o=22097-bf
f :=_Pa_ f =o11-k§i
#2002 a -

From individual stress levels it is apparent that the interaction equation is satisfied,

Page E-13
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241-AY-102 - Racks for electrical enclosures: CTB-0621- Figure 3, (ref dwg. H-2-818695 sh 2 & 4), ITB-0621-
Fiqure 4, (ref dwg. H-2-818695 sh 2 & 4), PTBX-0621- Figure 5, (ref dwg. H-2-818695sh 2 & 5),
NEMA 3R 600A SAFETY SWITCH- Figure 1, (ref dwg. H-2-818695 sh 1 & 4), **NEMA 3R 60A
SAFETY SWITCH (PIT COOLING]) - Figure 2, (ref dwg H-2-818695 sh 2 & 4). LKD-102-32 -
Figure 15, (ref dwg H-2-818695 sh 4) and LD-1363/1366 - Figure 16 (ref dwg H-2-818704 sh 1.

241-CR-106 - Racks for electrical enclosures: TB-1- Figure 9, (ref dwg. H-2-818704 sh 2), TB-2 & TB-3- Fiqure 7.
(ref dwg. H-2-818704 sh 3) and TB-4 and LD-1364/1368- Figure 10, (ref dwg. H-2-818702sh1&2).  *Al

241-C - Rack for Standby Generator Disc Pad _(ref dwq H-2-818674 and ECN W-320-682) *A2 i '\‘l‘

Wind pressure ref. ASCE 7-93 " Minimum Design Loads for Buildings and Other Structures”.
From SDC 4.2 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:

*Al

Basic wind speed: V= 70-mph
Importance Factor: |:= 1.07

Exposure Category: C
K,:=08

q 5= 0.00256-K <’V> .psf 5= 11.49-psf
mph

use q z:= 11.5-psf
From Table 4. for other structures: G p = 1.32
and from table 13. - Cf=16 pyp=q9qyGpCyr py= 24.29+psf  F y=p 4 A

Seismic load per UBC (36-1) F p=Z- IC P w p

FromSDC4.1rev1t: Z:=0.12 [|:=125 Cp:= 212 ap:= Z~I~Cp ap=032 i=1,2..10

CTB-0621 hyi=20in wqy=160n Ay:=hywy y4:=545in Ag= 2.22iF W, := 40-ibf
’Fw1:: PwA 1 Fp1 =apW, FW1=54'Ibf Fp1= 13 «Ibf

1TB-0621 hgi=24-in w 5= 30-in Ag:=hgwg yo:=57.5in A =500 P W2 = 75.1bf
Fw 1-pr2 Fp =apW, FW2=121'Ibep2=24'Ibf

NEMA 3R 600A S.5. h 3:= 60.75in w 3:= 25/nA3 hgws ¥ 47630 4 _ o552 w, = 100.bf

F ':-pWA3 ‘ Fp =apW, Fw =256-/bep3=35~Ibf
Standby Generator Disc - dimensions are similar to NEMA 3R 600A S. S. - Use the same analysis *A2
NEMA 3R 60A S.5. hg=20in wy= 85.in Ag=hgwy y4:=5213in A4-118ﬂ2 W, := 20-Ibf \"V\\,\‘\
Fuw :—pWA4 Fp =apW, Fuw -29/bf F -6/bf

**The above NEMA 3R 60A S.S. rack had been modified to include a Pneumatic Vaive Actuator Control Stabon

Analysis of modified rack can be found on page 28 of these calculations. . *Al
320C29R2.MCD Page E-14
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PTBX-0621 hg=30in wg=24in Ag=hgws y5=258.25in Ag= 5.00-1 Wg = 75-Ibf
Fw5 =pwhAs Fp5 =apWs FW5=121~lbf Fp5=24~lbf
78-1 hg:= 24-in Wgi=24in Ag=hgwg yg=30in Ag= 4.00-72 W = 50-ibf
FWs =pwhe Fps =ap W FW6'= 97 - Ibf Fps= 16 Ibf
TB-2&T8-3 h 7= 30-in wz:=30in Ay:=hrwy y7=23%in Ag= 6.25-#° W, := 50-Ibf
Fw, =pyA7z Fp7 = 2-ap- W, F w, = 152-Ibf Fp7 = 32-Ibf
TB-4& h g:=24-in wg=30in Ag:=hgwg yg=26in Ags= 5.00-# Wg = 100-Ibf
LD-1364/1368 8
FWa =pwhAg FPa =ap W FW8= 121-Ibf Fp8=32-lbf Al
LKD-102-32 hg = 16-in wg:=16in Ag=hgwg Yg=27-in Ag-= 1.78-# Wy = 30-Ibf
’ . Al
= . ) = . = - = . ‘;
FW9.-pWA9 Fpg‘ apW, ng 43-Ibf Fp9 10-Ibf 47)7%/7
LD-1364/1368 h 10 = 24-in Wqo = 30:in A 10 = h 10" 10 Y10:= 32:in A 10~ 5.00'ﬂ2 W10 = 30-Ibf
: Al
F W™ PwA 10 Fp1o =apWy, FW10 = 121-Ibf pr = 10-Ibf
The maximum load occurs at 600A Safety Switch.
Pw=F Wy P, =266.16-Ibf For simplicity and added conservatism use: P w = 275-Ibf
Seismic load is also controlling at 600A Safety Switch.
Pg:= Fp3 Pg=35-Ibf Use: P g = 40-1bf
Check the foundation _3-0"x4-0"x0-8"deep pad: a.= 4-f b =3 d = 8in
Average density of reinforced concrete is:  y:= 150-pcf
Dead Weight We=Wga+ 2 1.9~%f~(2~ 73.5-in + 26-in) + 2-4.08-Ibf W = 82.94-Ibf
W, = ab-dy W = 1200.00- Ibf
Bearing capacity of the soil from UBC Table 298 for sandy gravel is: p g = 2000 psf
The load on the footing is:
W=Wga+ W, W = 1282.94- Ibf say W = 1400-Ibf
_ o
M:=P,5f .- M=1375.00-fIbf Al
. Page E-15
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Check for negative soil pressure:
w 6M . L
pE— - — p=-112.5-psf  uplift at the end of foundation will ocour.
ab  gp?
Find actual pressu}e distribution due to eccentricity:
M=0
b M
bgq:= -3 b4=155-#
1e(8-Ms by
2y=0
2w p; .
P max = e P max = 450.6-psf P max<Pga soil pressure is acceptable.
Check footing for overturning:
Wb M
Ws=Tg Fo=wg
F8,=183 ' FS8,215 stability of the foundation is satisfacialy.
Check unistrut section for stress: '
Bending about major axis:
M .
My:= M = 8250.00+Ibf-in
Bending about minor axis:
P wy = (7-1:3.28.in + 12.5:in-60.75-in)-p ,,, P wy = 174..1 - Ibf
Psy =Weap Psy=26.4-lbf
~ 60.75-in _ IBE
My =P wy'(7'ﬂ - —T->-0.5 My = 4668.8-Ibf-in
Properties for the channel P1001 are as follows:
A=111in S, =0672i° S, =0588in° ry=0915in  r, = 0656in
My My,
oy = 3; oy = 14.42-ksi oy -é—; oy = 7.94- ksi

The stresses found above occur at different location of the member, also they are a result of two non-concurent evenls
the combination is therefore-not requ:red
Check members for axial load.

W,. o
Cm—  C=dtl5hf
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K,
Iy=51 Ky=2 Sry = : X Sry=131.15 Maximum slendemess ratio. .
x
wsg. Atin , Kyly -
Iy.- 5~ft-T Ky.-2 Sry = fy Sry-120.43
Fy
E = 29000-ksi Fy = 33-ksi > = 16.50- ksi
: 2 F F
zE . y y .
Foy = 2= F gx = 16.64-k Fox2—X  Fp={1- -F F, = 16.64k
ex s’x2 ox St ex* n ( 7 Fex) y n St
F
R:= | R=0995757 @,=2+3R-LRS o =102
2F gy 3787 8 _
Pn
Pp=AFp  Pp=1847010-f © Pa=—2  P_=063661-f F,2C OK. -
¢

Check standard Base for capacity.
Unistrut nut slip capacity is (ref Unistrut catalog No. 11 page 9):
V 4 = 1500-Ibf

Va=2Vy V g = 3000.00-ibf
Distance between centers of the bolts for part P 2073 A is: D = 3.25:in
Shear in the bolt due to moment is: '

My -
V= ) V = 2538.46- Ibf VsV, Part P 2073 A is adequate.
Check expansion anchors:
d:=3in+ 08 1.625;in +2:025in  d=4.80-in

M Py
Ty = T" Tp=171875-bf V= _81’ V= 34.38-Ibf

For &/8" dia HKB Il with 2 3/4" min embedment, installed in f,=4000psi allowable loads are:

T 5 = 2000-ibf V 4 = 2530-1bf Ref. AE Standard GC-ANCR-01 rev. 0, table 21.

Interaction factor is:

Fe—=i2 F=087  IF:1.0 oK.
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During installation the minimum edge distance at ITB-0621 could not be satisfied. The following is an evaluation of
that perticular case.

Recall:  F o =121.44-Ibf

M:= F o251 M = 3643.20+Ibf-in M, =

x M, = 1821.60-Ibf.in

NIZ

Check expansion anchors:

di= 3in+ 0.81.625-in+ 2-0.25in  d=4.80-in

My Fw2
Tp:= - T p = 379.50+Ibf Vp = ~5 Vp =15.18-Ibf
For &/8" dia HKB Il with 2 3/4" min embedment, installed in f ;=4000psi allowable loads are:
T g = 2000-Ibf V 5 = 2530-Ibf Ref. A/E Standard GC-ANCR-01 rev. 0, table 21.

Dus to violation of the edge distance reduction in anchor capacity is necessary:
Reduction factor in tension

et @may- 2-8 pin

= 2.75:in e = 6.25:in e = 55in rpm—————
max t
2‘(5 max ™ © min)

€ min ry=089

Reduction factor in shear
e+e - 2-e
Omin = 4125 emax =825 e85 ryw—— T 0 1, =067
~(e max ~ © min)

Interaction factor is:

IF =022 IF<1.0 ok.
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Athough the maximum load occurs at 600A Safety Switch, the foundation supplied is larger than the rest of the pads.
The second largest load occurs at the rack for TB4&LD-1364/1368. This rack is located on 3:X3' pad.

Fu Fp,
bf bt -

54 13 T .
727] 52 Py=F wg P =121-ibf  For simplicity and added conservatism use: P, = 130-Ibf
256| |35|  Seismic load respecively is:

_12211 552 Pe=Fp,  Pe=32:bf Use: Pg:=40bf
Ed 6]
752) 132]
[721] 32)
(43 (10]
1121 (70

Check the foundation, 3-0°x3-0"x0-8" déeg pad: a:=3ft b= 3-ft d = 8in

Average densily of reinforced concrete is:  y := 150 pcf '

Dead Weight . Wei=Wg + 2 1.9~£f:~(2-36~in + 32-in) + 2-4.08-Ibf W g = 61.09-Ibf
W,=abdy W = 900-Ibf

Bearing capacity of the soil frbm UBC Table 298 for sandy gravel is:  p g = 2000-psf

The load on the footing is: . )
W=Wg+ W, W = 967-Ibf ‘say W= 1000-Ibf

M:= P,y 26-in M = 282-ft-Ibf
Check for negative soil pressure:
w. 6M " . .
p= P p =485 psf uplift at the end of foundation will not occur.
ab

E——t— P max = 174+psf P max<P a soil pressure is acceptable.

Check footing for overturning:
Mg = % FSq:= —A%

FSo= 5.33 F8,21.5 stability of thé foundation is satisfactory.

Design of the members and connections based on the rack for 600A Safety Switch is still applicable.
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Evaluation of the conduit support outside Process Building - see Figure 11 pages 41 & 42.
Seismic Load

The weight per foot of the conduit and maximum span for each individual conduit on the governing Support #1 is:

35019-3"  d,=35in  dw, = 145plf I, =20 W, =dwgl, W,=2900-If h, = 107.75in
35027-21/2" dpw= 2.875in  dwy = 10.2:plf I,= 168 W= dwyl, W,=1632-1bf  h, = 107.44in
3S021-11/2" dy=1.9in dwy=45plf  Iy=14f  W,=dwgly Wy=63.0-f  hy:= 106.96in
P01 dy=1315in dwy= 230 I,= 12 Wmdwgl, W,=27.6-bf b, 106.66in
3P002-1"  dg:=1.3150n  dwy= 23plf  Ig= 12t Wg=dwgly Wz=27.6-f  hg = 106.66in
3PO06-1"  dg:= 1.315in  dwg = 23pif  lg= 128 Wgi=dwgly Wg=27.6-bf  hg = 106.664n
3C014-1"  dp=1.315in  dw,=23plf  Ip=12ft Wy dwyl, W,=27.6:6f  hy:= 106.66in
35022-38"  dy= 1.05in  dwg= 4P lg= 10 Wyos dwgly W= 140-bf  hy:= 106.53in
3C012-34"  dy=1.05in  dwg = 1.4pIf  lg=10-8  Wy=dwgly W,y =140:bf  hgy:= 106.53in
3POOT-3/4"  dyy= 1.05in  dwypi= 14D 1= 108 Wog = dWygleg Wyp=140-16F by = 106.53in

35024-34"  dy,=106in  dw,, = 1.4pif 1= 108 Wyp=dwpl, Wy =140-Ibf  hyy = 106.53in
Center of g)'avity of the conduit with respect to grade level is as follows:

i=1,2.11 M, :=‘ZW,~‘h, M = 6105.0+1t-Ibf
i

w=w, W= 6826-Ibf
i
My .
Yo= W Yo =107.33-in
Assuming, support will develop negligible frame action the overturning moment will be distributed evenly between posts.
bf Ibf - ' '
Wadj =W+ 2-9-ﬂ~6.87-7 + 2:3.5-ft 1.9-—ﬂ- . Waq/' = 819.56-Ibf
M =M ot 3.5 fof 4. i1 5ﬂ19’bf106' M = 6772.35-f1-Ibf
xa_dj =My + 2-9-#-6.87~7~4.5-ﬂ‘ + 3. -ﬂ;1.9-?~9 .in + 3.5-ft-1. e -in xadj = .35t
' M xadj . i
Y oadj ST Y oadj = 99.16-in  F = ah'Wadj F =26062-Ibf M= andiah M o = 25.84-in-kips
S Mad . ‘ :
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Wind Load

Wind pressure ref. ASCE 7-93 * Minimum Design loads for Buildings and Other Structures”.

From SDC 4.2 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:
Basic wind speed: V= 70-mph

Importance Factor: | = 1.07
Exposure Category: C

K, =08
— I.V 2 -
q 5 = 0.00256-K ,- oh -psf q, = 11.49-psf

use q 5 = 11.5-psf

From Table 4. for other structures: G p := 1.32
Calculate wind exposure area.

Length of the conduit exposed to wind is:

Ly =94in+d, L 4 =96.88-in

Ly=106in+d, Lgp=109.50in

Area of the conduitis:  m = 3,4..7
Ay [dg+ de +dgo\-(L g~ 2:in) + (dy+ dg+ dg + dyg)-(L 1 - 2in) Ag=1271-F
m ' .
" Area of the frame is:

Ap=2(Lo- 2in+ 3in)-3in+ 41.625in-45in . Ap=664-F

Solid area is:
Ag=Ag+As Ag=1935.7
Gross area is:

. . As
Ag=45in(Ly-2in)  Ag=3359-F by £=058
Average diameter of the round lattice member is:

Y4+ 2:3in+ 4-1.6250n
i
day = T d gy =015
dav |92
r ;s_f =0.50 from table 14, Cgis? Csi=15

MCAD FILE 3202429D.MCD ’ Page E-21
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A f = A g
Wind load therefore is:
Fw=q,GpCrAg F = 764.93-Ibf
Lo-2:in
My=F W M, = 41.11-kips-in My2M . Wind case governs.

Check the foundation, §-6'x4"-0'x0-8"deep pad: a:= 55f b= 4ft d:= 8in W= 9.42-%f

. Assume density of concrete to be: y = 180 pcf
Dead Weight: W adj = 819.56-Ibf

Wg = ab-d-y - W, = 2200.00-ibf

Bearing capacity of the soil from UBC Table 298B for sandy gravel is:

P 5 = 2000-psf -
The load on the footing is:
W= Wadj + W, W = 3019.56-Ibf
Lg-2in
M:=F W'—z— M = 3426.25-1t-Ibf

Check for negative soil pressure:
w &M

m— - — p =-96.4-psf uplift at the end of foundation will ocour.
ab  g.p?

Find actual pressure distribution due to eccentricity:

IM=0
b M
by=|=--—=)3 . by=2601
1 (2 W) 1=26
ZY=0
2w i . . . '
P max = ab; P max = 423+psf Pmax<Pa soil pressure is acceptable.
Check footing for overturning:
Wb Mg
Ws=7g Fo=gg

FS,=176 FS521.5 stability of the foundation is satisfactory.
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Check TS3X3XO0.1875 column for stress.

W ogi .
c=—29 =078

M o i
M = 3 M, = 20557.49-Ibf-in
Properties of the column are (ASTM A500 Gr B): F y = 42-ksi
A= 202:in° §:=1.73in° = 1.13in 1=9# K:=20

Kl
S,:=—r— r=191.15 C,=126.10 §,.2C,

2 f
Fa:= 127 E F o =4086.96-psi fq= ¢ f o = 202.86-psi % =005
2352 A Faq
MC

Fpx = 0.6-Fy F px = 26.20-ksi Fpx = 3 fpx = 11.88+ksi

f f

<AL paos IF<1.00  OK.

Fa Fpx.
Check Base Plate for capacity. 1 pl = 0.625-in a pl = 10-in b b, =ap ‘
Check expansion anchors:
Iq= 2.125-in log=18in+ 2+ 0.5-ap - 1.25in o1 = 6.50-in
5= 2.125-in lgg = 15in+ 2:tp+ 0.5~ap,- 1.25:in 1 gp = 6.50-in
M= M, M = 20.56-Kips-in

MaT pax

1\2
AN
! .
or+ (,2) 02

M T mmax = 1581.35-Ibf

T max = —1*17—
lo1 + (G) 1oz

FW

Th= T hax Tp=1581.35-bF V=

MCAD FILE 3202420D.MCD

It
Tmin = T max

2
7-) T pin = 1581.35-1bf
2

V= 95.62-16F

Page E-23



HNF-2468, Rev.0

ICF KAISER HANFORD . Calo. No. W320-24-029
COMPANY DESIGN ANALYSIS Page No. 17 of
Client: WHC WO/Job No.: ER 4319W 320
Subject; Structural analysis of Safety Related Date: 07/11/1996 By: M.B. Lasota '
Electrical Equipment Supports. Checked “)UA{GM By: R.W Davidson
Revised By

Location: 241-C-106 & 241-AY-102

For &/8" dia HKB Il with 2 3/4* min. embedment, installed in f;=4000psi concrete, allowable loads are:

T 4 = 2000-ibf V g = 2530-Ibf Ref. A/E Standard GC-ANCR-01 rev 0 table 21.
Interaction factor is:
Ty Vp
IF = = + — IF =083 IF<1.0 O.K.
Ta Va '
Check stress in the base plate (ASTM A36): F y= 36-ksi
t pl = 0.625-in
6Ty X .
fp :=t—lz— f, =24.29ksi Fp:= 0.75-Fy F = 27.00-ksi fpsFp OK.
p

MCAD FILE 3202429D.MCD ’ Page E-24
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Location: 241-C-106 & 241-AY-102.

Evaluation of the ECN. W-320-25.1.

(2“ MIN) ’ 41! "
1,2" PLATE
_— 1" DIA HOLE
- O™
1 g (3" MIN)
L1
(3/16)
(3716) le— 3"TUBE STEEL

- LIFTING EYE DETAIL

Determine weld capacity, electrode used E70XX:
= 3 3. = i f /d.
1y = 3in - 2'76-'In Iy =262-in length of the weld.
ty = —a--in effective throat of the weld.
w16
SF:=5 Fyw = 70-ksi

2wty Fuw :
Pay= —F P gy = 13.78+kips

Determine capacity of the plate, material - ASTM A36:
Bearing, ref.: *Steel Structures, Design and Behavior* second edition C. G. Salmon, J. E. Johnson.

tpj=05in Fus=58ksi Lg=2in  SF=500

P
Fystorl
~ pl-e _ .
Pal/ = T Pa/l = 11.6‘0'klps
Plate tension:
Fys = 36-ksi SF:==3 b = 4-in D = 1-in
(b- D)-tp/-Fys .
P all = T Pa” = 18.00-kips

Conclusion; Bearing strength governs thus the capacity of the Lifting Eye is: 11600 Ibf.

.
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Location: 241-C-106 & 241-A Y-102

Foundation for Nitrogen Purge Bottle Station

Determine the Wind Load:
Exposure area:
w:= 525/ h = 6.25-ff A:=wh A=3281-7

From SDC 4.1 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:

Basic wind speed: V = 70-mph
Importance Factor:  |:=1.07
Exposure Category: C

Ky=08

2
qz = 0.00256-K ;- (nlv—;) -psf qz=11.49-psf

use q 5= 11.5-psf
From Table 4. for other structures: Gp = 1.32
and from table 13. Cyi=16 Pw=97CGpCs py=2429-psf

Fw=pwA  Fy=080-kips
Dead weight of rack and the equipment is:

W1x1 = 0.8-plf I1X1 = 6-525-ft I1X1 = 31.50-ft W1X1 = W1X1'/ 1x1 W1X1 = 25.20Ibf
Woyg = 319plf 1940 =(3(6.26+ 3+ 1.17) + 525+ 3.5)-ft |55 =40.01-1t

Wpp = 315016f . W pp = 450.00-1bf

Estimating miscellaneous equipment and hardware{ as 10% of the total weight, the design max weight is:
W max = (W1x1 +Woyo+ Wné)"-’ W pmax = 663.12-Ibf

Assume the minimum weight to be 80% of the maximum weight. )
In order to satisfy FS$=1.5 against overtumn the foundation width should be no less than the following:
dg:= 8in g = 150 pef lg=6.5R bpmx FS:= 18

let x:=12-in,15-in..60-in

Stabilizing weightis - W g(x) = 0.8W pta + d ey X

Stabilizing moment is - M g(x) = W s(x)-%

MCAD FILE: 3202429C . ) Page E-26
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Overturning moment is:
M, =F w-g M, = 2490.47-ft-Ibf
M(x) = Mg(x) - FS-M, X = 3.006749-1t root(M(x) ,Xx) = 3.006749-ft M(x) = 0.00-IbF.ft
X = 4.0-1

W(x) = 08W oy + deypelpx  W(x) = 313049-Ibf M g(x) = 6260.98- bttt

bg=x W= Ws(b f) W = 3130.49-Ibf
Wg 6M,
e p =-23.3-psf uplift at the end of foundation will occur.
l¢b 2
fOFf lgbg
Find actual pressure distribution due to moment:
ZM=0
b M
bye|a- 23 by=361-#
2 Wq
ZY=0
We(x) =W oy + eyl 1 W(x) = 3263.12-Ibf
bgi=x W= Ws(b f) W = 3263.12-Ibf
2Wg
P max = 5 P max = 277.9+psf PmaxsPa soil pressure is acceptable.
f

Check footing for overtuming:

Mg(b
rs - Ms(t9)
MO

FS =251 FS215 stability of the foundation is satisfactory.

Provide foundation pad 4'-0°x6-6"x0'-8",

MCAD FILE: 3202429C Page E-27
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Evaluation of the anchorage.

Overturning moment caused by wind must be resisted by the anchorage system. In further analysis weight of rack
will be neglected for simplicity and added conservatism.

M o = 29.89 <kips-in

The overturning moment will be resisted by three identical frames. Each frame will resist a portion of the moment
proportional to a distance between frames. Middle frame will carry the highest moment that amounts to:

14:=19750n Iy =51in-1, .
’1 + /2
o’2'</1 + /2)

Tension in expansion anchor is:

Mom =M M om = 14.94-kips:in

! page = 17+in ed poi = 1.75-in a:=3in - distange to the compression member (base inflection point)
M
S — Ty = 1.22-kips
! base = @ - ed pojt ‘
F
Vp = 2—‘;’ V, = 0.20-kips

Using HKBII 1/2 ¢ with 3.5 min embedment installed in f,'=4000psi concrete, ref GC-ANCR-01 rev. 1 table 21,
interaction equation is:

Ta” = 10.0-kN Ta” = 2.25-kips Va” = 6.63-kN - Va” = 1.47-kips
Ty Vg

IF :=—b+—b IF =068
Tat Van

Anchorage is adequate.
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Location: 241-C-106 & 241-AY-102

Meter and Socket Mon)nting Rack - Figure 14, page 45, (ref dwq H-2-820752 sheet 3).

The analysis of the rack and its foundation will include an influence of the environmental loads i.e.. Wind and Seismic.
The loads are calculated on the basis outlined in UBC.

Windload. i:==1..8

From observation, the critical wind exposure appears on the frontal area of the rack { maximum Area of exposure).
The following is the calculation of the exposure area and its center of gravity.

Box : hy = 52:in w, = 36-in Aj=hpw, y,=42:in A= 13.00-#2 Q=Ary; W,:= 200/bf
Uni 1: h, = 16-in W, = 1.625:in Ay = hyw, y,:= 8in A, = 0.18-f Q= Ayy, W,:=222:Ibf
Uni2:  hg:=16-in  wyi=1.625in Ag:=hyws yzi=8in Ag= 0.18-# Q=Azy; W, = 22.2-1bf
Uni 3 hy:= 1.625-in w, = 36-in Ag=hgw, y,=58125in A= 041-f2 Qu=Agy, W, = 6bf
Cond1:  hg:= 18in W = 4.5in Ag=hgws  ys=9in Ag= 0.56-#2 Q5= Agys Wg= 0bf
Cond2: - h.G =18in  wg:= 4.5in Agi=hgWg  yg:=9in Ag = 0.56-# Qg = Agyg Wy = 0-Ibf
Cond3:  hy:= 18-in Wy = 4.5:in Ay =hpw, Yy = 8in A= 0.56-# Q= Apy, Wyi= 0bf
Cond4: h‘s = 18in wg:= 45in Agi=hgWy . yg:= 9-in Ag= 0.56-#* Qp=Agyg Wy:= 0lbf
i=1.8 ’
A=A A=1602-#

i
Q=)0  Q=47.63-#

i.

Yo= % % 35.68:in  for wind load computation increase area by 25% A F=126A Ag= 20.02-f2

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures”.
From SDC 4.1 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:
Basic wind speed: V = 70-mph

Importance Factor: | := 1.07
Exposure Category: C

Z

7= 0.09256~K < ) -psf 9z= 11.49-psf
use qz = 11.5psf
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From Table 4. for other structures: G h =132
and from table 13: Cp=16
Wind load therefore is: s

Fw’=qz'Gh'cfAf F = 486.3-Ibf My=Fuwyo M, = 17351-ibf-in
Seismic load per UBC (36-1)

F,=Z:1-C W

P PR

FromSDC 4.1rev11: Z:=012 1:=1.28 Cp:¥ 212 ap:= Z-I~Cp ap,=032

Adjusting the location of the center of gravity of the vertical members to reflect the actual mass center of gravity

rather than area center of gravity as formerly calculated, and adding the contribution of two horizontal P1001 channels,
the mass center of gravity is as follows:

Yy = 35-in Y3 = 35-in

Uni 4 hy = 1.625-in Wy = 36-in Yo = 17.8125:in W, = 11.4-Ibf

Uni &: hyp = 1.625-in Wy = 36-in Y40 = 66.1875in Wy = 11.4-Ibf

The weight of four stubbed-out 4" conduits is indicated as 0, since they are re/atively stiff and self-supported.
j=1.10

My=Woy, My = 10946.48-Ibfin -
j .

Wy=dW, W, = 273.20-1bf
i

Fg=apW, F o= 86.9-Ibf

Mg=apM, M g = 3481 Ibf-in
Compare wind and sei.smic loads.

Fg= 6.9+ Ibf M ¢ = 3481 Ibf.in
Fy = 486.3-Ibf M, = 17351-Ibf.in

It is evident that the wind load governs.
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From Shannon & Wilson inc. *Final Report of Geotechnical Studies W 320 Waste Retrieval and Sluicing System
200 East Area, Hanford Site*, April 1994, soil properties are:

y:= 115 pcf ¢ = 37-deg
Rankine passive lateral earth pressure is:
. 1+sin(4)

1 - sin( ¢)
From UBC 2907 6 (g) 2.

S1:=p

p= 462.62-%#

b = 12-in h=y, h =35.68-in

w

F
P=—%  P=024kips

a=3234—_ =369
b-Sy

Assume: d := 33.80212-in

a
Aol Ag=t3tm
A .
PRALN PR P u = 33.80212+in
. 2 Ao

Existing embedment depth of 50" is adequate
Check P1001 column for stress.

WX MW
e C=136.60-of . M=~ M = 8675.37- Ibf-in
Properties of the column are:
A= 1141in2 S = .572in° ri= .915n 1= 568333f K:=20
. .
E := 29000-ksi Fy = 41.67-ksi Cer= ’ZT”E Co=117.21
y
Kl
Sp=— $,=153.00 Co=117.21  §,2C,
2 f
F- 127 f Fo=637885-psi  f,: c f, = 123.06-psi 2 =002
238/ : A Fa
. M .
Fpx = 06F, Fox =250kl fpy=g fox = 15.17 ksi
; .
=2 X rloes Fsf00  OK.
Fa Fix )

Buckling in the other direction is not critical due to a membrane action of the Box. All other members are adequate.

v
320C20R 1 .MCD
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Design and analysis of the restraint for the Mass Flow Meter,

SEE DWG H-2-818568 FOR MASS
FLOW METER TRANSMITTER
ATTACHMENT DETAILS

/- Wind load for Instrument

9

i

oy

N

/— Wind load for' TS3X3

: ¥
- ) | | <+
~ - 1
H - I
2w L n
M 1 L3X3X3
D i
/ o | 1 3/4"
1A Y
/ B N N T i
: 1 Al
/ v é| { | 4 1,2" -
| . °
RRLRRRRRR, ORI ™
ARG / AR =
7 /\ X .
/ . . e 1
/ 1" HKB II W/33" EMB (TYP 3 PLCS) - 270"

ELEVATION LOOKING SOUTH AT THE EQUIPMENT
ATTACHED TO THE CONCRETE COLLAR
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R TV, NV

Calc. No. W320-24-029
FLUOR DANIEL Cale No.V
NORTHWEST INC. DESIGN ANALYS'S . Page No. 19 of
Client: NHC * WO/ob No.: ER 4319/W 320
Subject: Structural analysis of Safety Related Date: 3/06/97 By: M.B. Lasota /
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Location: 241-C-106 & 241-AY-102

TS3X3X0.25

EXIST CONCRETE COLLAR

5 1/2"

(2'-0")

241-AY-02A PIT WALL

SECTION LOOKING EAST AT THE EQUIPMENT
ATTACHED TO THE CONCRETE COLLAR

The analysis of the frame and its anchorage will include an influence of the environmental loads i.e.. Wind and Seismic.
The loads are calculated on the basis outlined in UBC.

WindLoad. i:=1..2

From observation, the critical wind-exposure appears on the frontal area of the frame ( maximum Area of exposure).
The following is the calculation of the exposure area and its center of gravity. Y=0is at the elevation of top anchors.

Box : hy = 12-in wy = 9in ' Aj=hewy  y,=47.5in A= 0.75-# Q,:=Ary; W= 20-bf
T§3X3,' hy = 49-in Wy = 3in Ay=hywy  y,:=30in Ay= 1.02-7 - Qy=Ayy, W,:=263Mbf -
. Page E-33
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i=1.2
A=A A=t a=)'q Q=552

i i .

Yo = % Yo =37.41-in  forwind load computation, increase area by 25% A F=125A  Agf=221 -

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures”.
From SDC 4.1 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:
Basic wind speed: V = 70-mph

Importance Factor: | := 1.07
Exposure Category: C

K;=08

, )
9, = 0.00256-K ;- (nlv—;) -psf g, =11.49-psf

use .q 7= 11.5-psf

From Table 4. for other structures: G p' = 1.32

and from table 13: . Cg=16
Wind oad therefore is:

Fw=97yGyCrAr  F,=5638-ibf My=Fyyo My=2011-bfin

Seismic load per UBC (36-1)

Fp=ZIC W,
FromSDC41revil: Z:=012 [=125 Cp=212 ap=ZiC,  a=032
j=1.2
My ZMGyI M, = 1739-ibfin W, ;:ij W, = 46.30-Ibf
i i
Fg=apWy Ms=apMy
Fo=147-Ibf M .= 553-Ibf-in

32c>c29n3AMcu. | Page E-34
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The support frame for the Mass Flow Meter is located in the area where the maintenance work will take place. In order
to prevent the frame from collapse when subject to a load resulting from the worker leaning on the frame, a standard horizontal
load on the handrail will be applied. This load is equal to 200 Ibf,

Fp=200f  My=Fp(y,+ 7-in) M =10900-Ibfin

Compare wind, seismic and live loads.

Fg=15-1bf M g = 553-Ibfin
F = 54-1bf My = 2011 -Ibf.in
F | = 200+ Ibf M = 10800-ibf.in

It is evident that the live load govems.
Check the member (TS3X3X0.25) stress.

Sy = 2.10-in°
M,
fp = 5. fp =56.19-ksi stress in the TS3X3X0.25 is acceptable.
X A

-Determine forces in the top anchors.
M+ Fp10.5:in

: T gt = 619-1bf
at " 34050 at

Determine forces in the botfom anchor.

7y e W17 Tin- B5in) T ap = 613-1bf
ab- 16-in ‘ab

CG of anchor group is:

A p-10.5-in ) 10.5.j i
Yot—ga— Yo :=T’" Yo = 3.50-in
Tor=M;+Fry, Tor = 11.60+in-kips
Shear in the bolt is: i=1.3
3 3 .
o 2 AR 0] o pmas] 3 (07 ()]
i=1 ' i=1

Xy = -4.25in Y1=Yo
Xy = 42500 y,=yg

Xz = 0-in Yg:=7.0:in
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v Fy Tory, 2 Tor-x; " 2
= | A .
b3 Ty, e T\, e
Fy Tor-y; 2 Tor-x; 2
Vp = il —+ +
i 3 3 3
2 2 2
> [0+ (7] 2 [0+ (0]
i=1 i=1
Vb, = 627-Ibf Vbz = 627-Ibf Vb3 = 807-Ibf
Th,=Tat Th,=Tat Thy=Tab

Try 1/2* @ HKB 1l with 3 1/2 * embedment. For 3000psi concrete capacities are:

T 5 = 2.00-kips V 5= 1.47-kips
Interaction factors for each bolt are:
I —+ — IF, =074 IFy=074 IF;=086 JOK.
T 1% :
a a

Check stress in the horizontal L3X3X3/8 and the related weld,

213

20267

0202420205020 4%

2.40

2

K

AR RRRRIRRILS

DETAIL OF THE JOINT BETWEEN L3X3X3/8 AND TS3X3X0.25
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Fy Tory, Tor-x;
Vi, T | . Vpy, = 3
2 2 2 2
2 L6 7] 2 [0 7]
i=1 i=1
Vbx, = 0.44- kips Vbx2 = 0.44-kips be1 =-0.45-kips bez = 0.45-kips

Forces in the joint. L := 2.25-in

Tj = va2 ij = be2 ij = sz
M jz = v jy'L M iy = v jz'L Torsion in the joint is negligible.
Tj = 0.44-kips ij = 0.45-kips ij' = 0.62+kips

sz = 1.01-in-kips ij = 1.39-in-kips

Stress in the L3X3X3/8 is:
Ax=211if  §,=0833in° S,=083%in°  A,=3in0375in Ay=113in° A=A,

T Ji M iy M jz . .

0= == g o =3.09-ksi normal stress in the member is well within allowable.

X y z

Vi v,
rye e =0a0ksi rp=E ris085us oK

y z

Check stress in the weld.
Wy = 2.40-in W, =213in Ay Wy+ Wy Ay =4.53-in

: w 2-(4-w W )
=128i° S.,=-F N 2 TV g _q57.in?
" W2 T 2wy e wy) wz "

s A=Wz2'(4'Wy+Wz) s
wy 6-(2-wy+wz) wy

2 2 2

fom || My MY (Vi (V_J Fo = 100122

w fw
Ay S wy Sz wy Wy

Allowable stress in 3/16" fillet weld using electrode E70XX is: F yw = 70-ksi

klps

Fy= i .in— ! 0.3-F Ly =278 — weld stresses are acceptable.

16 JE
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Client: WHC WO/Job No.: ER 4319/W 320
Subject: Structural analysis of Safety Related Date: 4/21/97 By: M.B. Lasota
Electrical Equipment Supports. Checked 5,63/()7 By: M.R. Custer 3§ pC~

Location: 241-C-106 & 241-AY-102 Revised 24

241-AY-102 - Rack for Building 241-AY-801 Pull-boxes - Fiqure 17 pages 48 & 49 (ref dwg. H-2-818695 sh 2 & 4,

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures”.
From SDC 4.2 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:

Basic wind speed: V = 70-mph
Importance Factor: [ := 1.07
Exposure Category: C

K,=08
AY
q 7 = 0.00256-K (m_ph) -psf q 7 = 11.49-psf

use q 5 = 11.5:psf
From Table 4. for other structures: G p, = 1.32

and from table 13. Cy=16 Pw=q7GpCr py=2429.-psf F =p A
- 46.00 o PIOOO NS
ROS5 M (TP ZALCS
1 1 =
o i
3 i t w2z |
S LTI =
8| 1 s=j==
N §| 8 |
8 a 8
i =~
| |
11

N

S . :
(/\1/55/:/\\4 \ R\ S \¥>\\\//>\>

NN A
NNV N S S

800

RACK FOR BLDG 241-AY-801 PULL-BOXES
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Client: WHC WO/Job No.: ER 4319/W 320
Subject: Structural analysis of Safety Related Date: 4/21/97 By: M.B. Lasota ,‘?wp
Electrical Equipment Supports. Checked 5, A8/47 By: M.R. Custer MKC/

Location: 241-C-106 & 241-AY-102 Revised By

Seismic load per UBC (36-1)

FpmZC W,

FromSDC41rev1l: Z:=012 [=125 Cp=212 ap=21C, a,=032

PB-1 hy=8in wy;=10in Ag=hgw; y,=43in A;=056-° W, = 10Mbf
Fut=PyAr. Fpr=apWy Fuyg=13-I6F Fpy=3:tbf

PB-2 hyw=20in  wys 200 Ag=hywy yp=38Tin  Ap=278-# Wy 30Ibf
Fuw2=Pwhs Fpa=apWy Fuz=67-Ibf Fpp=10-Ibf

The wind load is:

Puwt=Fut P g =13-Ibf Pwa=Fup P w2 = 67-Ibf
For simplicity and added conservatism use:

Pyt = 20-6f P yp = TObF

Seismic load is:
Pe1 = F,D1 Pe1 = 3-/bf Pe2 = sz Pe2= 10-Ibf
Use:

Pey=10bf P gy = 10-Ibf

Check the foundation, 3-0°x5-0"x0-8" deep pad: a := 5-f b= 3ft d = &in
Average density of reinforced concrete is:  y := 150-pef
Dead Weight We=Ws+Wo+2 1,9-!%{-(2-49-/n + 46-in + 24-in) + 2-4.08-Ibf W g = 101-ibf

Wo=abdy W = 1500.00- Ibf
Bearing capacity of the soil from UBC Table 29B for sandy gravelis: p g = 2000-psf

The load on the footing is:
W=Wgo+ W, W = 1601 - Ibf

M:=Pyryqs+Pypys M=287-ftibf

Increase moment by 20% to ecount for the unistrut frame: M= 1.22M - M = 345-f-Ibf
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Location: 241-C-106 & 241-AY-102 Revised By

Check for negative soil pressure:

w_oM p = 60.8-psf uplift at the end of foundation will not occur.

e ab a-b?

Check footing for overturning:

W-b Mg

Mg=— FS
2

s o= ™
F8,=6.96 F8,21.5 stability of the foundation is satisfactory.

Check unistrut section for stress:

Bending about major axis:

M .
My = 2 My = 2070-Ibf-in
Bending about minor axis:
Pwy1 = 49-in-3.25-in-p,, P wyt = 26.9-Ibf P wy2 = 10-in-24-inp ,, Pwy2 = 40.5-Ibf
psy =Weap ‘ . . ] Psy =32.2-/bf
My = (P w},1-49-in + Pwy2~y2)~0.5 . My, =1407-ibfin

Properties for the channel P1001 are as follows:
A=titin®  Sy=0872in° S, = 0868 ry=0915in 1y = 0656in
. . My ;
Oy = — oy = 3.62-ksi oy :=s—y oy=2.39-k51
The stresses found above occur at different location of the member, also they are a result of two non-concurent events,

the combination is therefore not required.

Check members for axial load.

We
C:= T C = 50.68-Ibf
Kyl y
Iy = 49-in Ky=2 Sry = p Sry =107.1
X
20-in » Kyly

ly = 49-in - 5 Ky =2 Sry = ) Sry =1189  Maximum slendemess ratio.

'E = 20000-ksi Fy
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2 F F
_#-E _ : y - y = i
Fey .=S—2 Fey-20.24-ks/ FeyET Fp= (1 Y- ) Fy F = 19.55-ksi
ry ey,
Fy 5 3_ 1 3
R := R = 0902784 2,=—+=R-—R 2.=1.91
2F gy 38 8
P .
Pp=AF, P p = 21702.93- Ibf Pa :=—{—)— P g = 11344-[bf Pa2C  OK.
: c

Check standard Base for capacity.
Unistrut nut slip capacity is (ref Unistrut catalog No. 11 page 9):
V 4 = 1500-Ibf

Va=2Vy V 4 = 3000.00-Ibf
Distance between centers of the bolts for part P 2073 A is: D := 3.25:in
Shear in the bolt due to moment is:

My

V= 5 V = 637-Ibf VsV, Part P 2073 A is adeguate.

Check expansion anchors:
d:=3in+ 081.625in+ 2.0.25-in d=4.80-in
My

Pw
Tp= Tp = 431-1bf Vp = - V= 16-Ibf

For 5/8" dia HKB Il with 2 3/4* min embedment, installed in f_=4000psi allowable loads are:
. T 5 = 2000-Ibf V g = 2530-bf Ref. A/E Standard GC-ANCR-01 rev. 0, table 21.
Interaction factor is:

Th Vp : ’
IFi=—m s 2 IF=022  IF<1.0 OK.
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Revision 2
NORTHWEST INC. DESIGN ANALYSIS  PageNo. 27a of
" Client: WHC WO/Job No.: ER 4319/W 320
Subject: Structural analysis of Safety Related Date: 1/19/98 By: A. S. Langevin ﬂ,»"
Electrical Equipment Supports. Checkad: [jzofad By: K. 8. Lasote e
Revised: By: ’
Location: 241-C-106 & 241-AY-102 Revised By:

The far north expansion anchor of the building 241-AY-801 pullbox rack was broken during installation and therefore not
installed. (See ECN W-320-709) Need to verify that the remaining expansion anchors will be sufficient to carry the loads.

First check loads due to moments about the y-axis:

Due to frame action about the y-axis the moment at the base will be significantly lower than My. However with the anchor
bolt missing we need to assume a total lack of fixity at the north post about the minor axis. (It becomes a pinned
connection). With the loss of fixily at the north post the moment will be higher at the south post as follows:

Py =Pyyr+Pyyz Py=67.34:bf
Based on relative stiffness of the two leg members, Py, = 2/2.5P, =0.8 P,

0.8.P y'2' 25-in

Mybase = ——7g—— M ypase = 336.70°Ibfin

M, = 2070.00 +Ibf-in

Mypase < 1/2 My = M,y.c,, Therefore, the moment about the x-axis governs

Check anchor bolt loads due to moment about the x axis:
Due to the missing anchor bolt location, T, is not affected, because this bolt does not take tension in the moment
direction. However V, is affected. Assume only 6 bolts take the shear instead of 8.

Tp = 431.25+Ibf

PW
Vp=— V= 2167
T
- b b -
//=4_T_a+v_a F=022 . F<10 OK
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Subject: Structural analysis of Safety Related Date: 5/06/97 By: M.B. Lasota W
Electrical Equipment Supports. Checked 57 /57 By: MR Custer ‘rréc.

Location: 241-C-106 & 241-AY-102 Revised By

241-AY-102 - Rack for electrical enclosure for NEMA 3R 60A SAFETY SWITCH (PIT COOLING) and Pneumatic
Valve Actuator Control Station - Fiqure 2, (ref dwg H-2-818695 sh 2 & 4 and H-2-818540 sh 1,2 and 4)

Wind pressure ref. ASCE 7-93 * Minimum Design Loads for Buildings and Other Structures”.
From SDC 4.2 rev. 11 the following are parameters used in wind pressure calculation for Safety Class 3 structures:

Basic wind speed: V= 70-mph
Importance Factor: | := 1.07
Exposure Category: C

K, =08

2
g = o.oozsa«,(#%) -psf q = 11.49-psf

use q 5 = 11.5.psf
From Table 4. for other structures: Gy, = 1.32
and from table 13. Cf=16 Pw=d7GpCr py=2429-psf Fu=p A

Seismic load per UBC (36-1) F p=Z-I- c I Wp

FromSDC 4.1rev11: Z:=0.12 I:= 125 Cp =212 ay:=ZIC ap =032 i=1.2

p
NEMA3RE0ASS. hy:=20in wy=85in Ag=hgwy yq=5213in Ag=118-F° W, := 20.bf

FW1 =pwhy pr =apW, FW1=29-lbf Fp1=6-lbf
Valve Station hoi=20in wp=16-in Ap=hypwy yp:=835in Ay= 2.22.# W, == 75-Ibf
sz =pwha sz = ap-W, FW2=54-/bf Fp2=24-lbf

Check unistrut section for stress:
‘Bending about major axis:

Shearin weét direction at the south west column is:

Vs V= 42-If

h 2-10-in-(-§g>-p wt —;-(2-5.54!' 1.625:in + 3-22-in-1.625-in + 8.5-in-20-in)-p ,,, é

My = Vo (65ft- 10in) M, = 2342-Ibf.in
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Location: 241-C-106 & 241-AY-102

Bending about minor axis:

Determine bending moment in the west column due to the wind actl:rig in south direction:
Shear due to wind: ’

A= 8.513.25in + "—:-(29-in - 325:in)-3.25-in Ag=236 #

19
Vig= Arpw F s Vy=9271-bf  use V= 1004bf

Conservatively, apply resultant wind load at the location of the box and ampify the moment by eccentric weight:

10-in” \ 19 ' .
My =Viyar Wz‘( 3 + 1.625~ln)-§ My= 5676~ln~{bf

Properties for the channel P1001 are as follows:

A= 111" Sy =0572in°  S,=0588in° ry=0915in  r, = 0656in
My _ My,

Oy = — oy =4.09 ksi o == o, =9.65-ksi
Sy Y8y, y

The stresses found above occur at different location of the member, also they are a result of two non-concurent events,
the combination is therefore not required.

Check members for axial load.

C:= WZ.E +| 2657+ w .1‘9.£f C = 82-[bf
29 2 #
Kyely
Iy =85 Ky=2 Sry = " Sry= 144.2‘6 Maximum slendemness ratio.
X
. 4tin _Kyly -
1= 65f- Ky=2 Sy > Sry, =138.72
Fy
E := 29000-ksi Fy=38ksi  —L=16.50-ksi
2 F F
_#-E _ i y o~ y _ .
F ox " F ox = 13.75ksi Fex*3  Fp= (1- iF )-Fy F p = 13.20+ksi
" x ex .
R:= Fy R = 1.095332 n. 3 3RIR o =101
T J2F oy T ¢33 8 8 ¢ "
) o p,
Pp=AF, P, =14656,52-Ibf P, =— P, =766094:bf P,:C OK.
[
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NORTHWEST INC. DESIGN ANALYSIS PageNo. 30  of
Client: WHC WO/Job No.: ER 4319/ 320
Subject: Structural analysis of Safety Related Date: 8/07/97 By: M.B. Lasota ﬂ?w‘./
Electrical Equipment Supports. Checked 57 / = 7 By: MR Custer M,zc
Location: 241-C-106 & 241-AY-102 Revised By
Check standard Base for capacity.
Unistrut nut slip capacity is (ref Unistrut catalog No. 11 page 9):
V 4 = 1500 Ibf
Vgagi=2Vy V 5 = 3000.00-Ibf
Distance between centers of the bolts for part P 2073 A is: D := 325.in
Shear in the bolt due to moment is:
My
V= - V =720.57-Ibf ViV Part P 2073 A is adequate.
Check expansion anchors:
d = 3in+ 0.81.625in + 2-0.25-in  d=4.80-in
M y Pw
Ty == Ty =1182-Ibf Vg :=T V= 16-Ibf
For 6/8" dia HKB Il with 2 3/4" min embedment, installed in f,=4000psi allowable loads aré:
Tg:=2000:6f V5= 2530-Ibf Ref. A/E Standard GC-ANCR-01 rev. 0, table 21.
Interaction factor is:
Tp VYp
IF=—+— IF = 0.60 IF<1.0 O.K.
Ta Va
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7. CONCLUSIONS.

The preceding calculations show that the Electrical Racks, Conduit Supports and Nifrogen Bottle Rack
as designed and detailed are capable of effectively resisting Dead Load and Environmental (horizontal seismic
and wind) Loads.
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DESIGN VERIFICATION. SCREENING CRITERIA (L6 oF LL

Project/Document No. W320 / W3O -24— O30

When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively (YES).

YES NO

\/ 1. Does the design or design change involved meet the established criteria to be
considered Safety Class 1?

\/ 2. Does this design or design change cause or permit changes to Safety Cléss 1
instrument or alarm setpoints outside of previously approved
operational limits?

\/ 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

\/ 4. Does this design or design change involve or change design that has
previously undergone formal design verification?

Q&hwu&_ . $13]%¢
Assigned Lead Engineer Date
Qb.\ .‘L—Jér\___, £/13] 4t
Responsible Discipline Manager “ Date
Original Design Package Distribution: Design Change Distribution:
Project Manager . : Co- Attach to Engineering Change Notice
Design Verification Officer .

Engineering Document Control

KEH-1981.00 (09/92)
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cale. No. W320-24-030

Revision 0

DESIGN ANALYSIS Page No. 1 of 12
Client WHC Wo/Job No. ER-6159/W-320
subject Electrical Equipment and Conduit Support - Dpate 10/26/95 By MR Custer M&O
Process Building
. Checked {ll%lo"u By
Location TANK 241-C-106 Revised By

OBJECTIVE:
The objective of this calculation is to provide a detailed design of a Safety Class 3 support for electrical

panels C106-PP1 and SCP-1361 (Equipment No. ER-1362) and an intermediate support for conduits routed from outside
Process Building into panel IE-1361.

CRITERIA:
1. DOE ORDER 6430.1A (04/06/89)
2. HANFORD PLANT STANDARDS, STANDARD ARCH./CIVIL DESIGN CRITERIA,

SDC-4.1, REV.M1
3. FUNCTIONAL DESIGN CRITERIA, WHC-SD-W320-FDC-001, REV.2

DATA:

Safety Class 3. -

ASSUMPTIONS:

1. None

METHODS:

Hand calculations

REFERENCES:

1. AISC Manual of Steel Construction, Ninth Edition

2. 1CBO, Uniform Building Code (UBC), 1991 Edition

3. American Welding Society (AWS), Standard D1.1, Structural Welding Code

4, ASCE 7-93, Minimum Design Loads: for Buildings and Other Structures

5. HANFORD PLANT STANDARDS, Standard Arch./ Civil Design Criteria, SDC-4.1

6. WHC-SD-WM-SEL-033, Rev.0-C, Interim Safety Equipment List for 241-C-106 Waste Retrieval
7. Design of Welded Structures, Blodgett (Eighth Edition)

Page F-4 -

the

1. The equipment and conduit to be supported are Safety Class 3 per Reference 6, therefore the supports are
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Client WHC

subject Electrical Equipment and Conduit
Supports - Process Building

Location TANK 241-C-106

DESIGN ANALYSIS

Calc. No. W320-24-030
Revision 0
Page No. 2 of 12

Wo/Job No. ER-6159/W-320

pate 10/26/95 By M.R Custer AL
Checked gllzleﬂ( BY ‘F)'()

Revised By

CALCULATIONS:
REFER TO DESIGN/ANALYSIS SECTION

CONCLUSIONS:

conduits.

Based on the evaluation performed, the designed structures are adequate to support the Seismic Class 3 equipment and
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Client WHC

Location TANK 241-C-106

DESIGN ANALYSIS

Subject Electrical Equipment and Conduit
Support - Process Building

Cale. No. W320-24-030
Revision 0
Page No. 3 of 12

WOlJob No. ER-6159/W-320

Date 10/26/95 By M.R Custer Af£C
Checked 5[:3[%( By Dj)
Revised * By

only.

DEAD LOADS

-0.50",
-0.75",
-1.00",
-1.50",
-2.00",

LIVE LOAD,
‘| SNOW LOAD,

RAIN LOAD,
WIND LOAD,

DESIGN/ANALYSIS:

DESIGN LOADS:

13 Ibslft

1.9
2.9
5.8
8.7

-2.50", 13.0
-3.00", 18.5
-3.50", 23.8
-4.00", 29.9

ROOF LIVE LOAD

o Electrical equipment: ‘

DESIGN EQUIPMENT SUPPORT, ER-1362

- Mini-power Panel (C106-PP1), 200 Ibs
- SCR Temporary Power Control Panel (SCP-1361), 100 Ibs

L=0 (NotApplicable)

§=0 (NotApplicable)

Lr

=0 (NotApplicable)

R=0 (Not Applicable)

W=0 (Not Applicable)

The design and analysis of the equipment and conduit supports invoives the development of the loads on the
structures and design of the support structures and associated connections to the Prefiltration/ Recirculation
equipment skid. The equipment and conduits shall be located inside the Process Building, therefore the design
loads mcluded in determining the governing load combination, consists of dead and seismic load components

(Reference Figures 1 and 2)

o Tributary conduit weights: (Based on the following conduit diameters used)

Equipment and conduit supports located inside the Process Building, so:

PageFg -
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Calc. No. W320-24-030

Revision 0
DESIGN ANALYSIS Page No. 4 of 12
Client WHC . WOlJob No. ER-6159/W-320
Subject Electrical Equipment and Conduit Date 10/26/95 By M.R Custer MLC
Support - Process Building .
checked 513]Qu gy Qf)
Location TANK 241-C-106 Revised By

EARTHQUAKE LOADS (Seismic loads distributed based on mass distribution)
® Lateral Seismic Force Components
Fp = ZICp Wp, where:

Z =0.20 (Zone 2B)

1 =1.25

Cp=0.75x2=15

Fp = (0.20)(1.25)(1.5) Wp = 0.375 Wp
En-s = Fp (100% max.) = 0.375 Wp (1.0) = 0.375 Wp
Ee-w = Fp (30% max.) = 0.375 Wp (0.30) = 0.113 Wp
GOVERNING LOAD COMBINATION/ MAXIMUM LOADS ON THE EQUIPMENT STRUCTURE:
1)D
2)D+L+(LrorSorR);L,Lr,SandR=0,thenD
3)D+(WorE),W=0,thenD+E

4)D+L+(lrorSorR)+(WorE)L,Lr,S,RandW=0,thenD+E
Governing load combination for the design js: (D+ E

EQUIPMENT/ CONDUIT SEISMIC LOAD COMPONENTS:

Dead Load (1), Wt of Mini Power Panel = 200 ibs

Seismic Load (1), En-s = 0.375 (200) = 75.0 Ibs

Ee-w=0.113 (200) = 23.0 Ibs

Dead Load {2), Wt of Control Panel =100 Ibs
Seismic Load (2), En-s = 0.375 (100)= 38 Ibs

Ee-w=0.113 (100) =11 Ibs
Page F-7 -
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Dead Load (3), Wt of conduits:
Conduit No. Conduit size Tributary Length Weight, Ib/ft Total Wt.lbs
3Co11 3/4” 51t 2 10
3C014 3/4” " 2 10
3P002 1" " 3 15
3P006 1" " 3 15
3P007 1" " 3 15
3P008 34" " 2 10
3P016 ’ 314" " 2 10
3p240 1" - 3 15
3P248 1" " 3 15
35023 34" " 2 10

Total weight= 125 Ibs
Seismic Loads (3), En-s = 0.375 (125) =47 Ibs
Ee-w=0.113 (125) =14 Ibs
MOMENTS AND FORCES ON EACH COLUMN: (Equipment loads)

® Moments due to seismic component about the Z-axis of the TS:

Mze1 = [Ee-w(1) (60.0") + Ee-w(2) (24.0"))/ 2 =
Mze1 = [23 Ibs (60.0") + 11 Ibs (24.0")}/ 2 = 822 in-Ibs

® Moments due to seismic component about the X-axis of the TS:
Mxe1 = [En-s(1) (60.0") + En-s(2) (24.0"))/ 2=
Mxe1 = [75 Ibs (60.0") + 38 Ibs (24.0™))/ 2 = 2706 in-lbs

® Axial Force, Pae on each TS, Pae = (200 Ibs + 100 Ibs)/2 = 150 Ibs

o Moment, Mxe2 on each column due to ecgentric, dead Ioa& =Px75"

Mxe2=1501b (7.5") = 1125 in-lb
Page F-8
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MOMENTS AND FORCES ON EACH TS COLUMN: (Tributary conduit loads)
Conservatively, 50 % of the load due to the dead load of the conduit is applied, as a trated load at the

vertical centerline of each TS support column with the horizontal seismic component applied at 84" above the
base of the TS columns.
o Moments due to the seismic component about the Z-axis of the TS:
Mzc1 = Ee-w (84")/ 2=
Mzc1 = 14 Ibs (84")/ 2 = 588 in-b
® Moments due to the seismic component about the X-axis of the TS:
Mxc1 = En-s (84")/ 2= o

Mxc1 = 47 lbs (84")/ 2= 1974 in-lb
® Axial Force, Pac on each TS member, Pac =125/2=63 Ibs

® Moment, Mxc2 on each column due to eccentric, dead load =

Mxc2 =63 Ib (4") = 252 in-Ib

COMBINED MOMENTS AND FORCES ON EACH TS COLUMN:
Mxt = Mxe1 + Mxe2 + Mxc1 + Mxc2 =
Mxt = 2706 + 1125 + 1974 + 252 = 6057 in-lb
Mzt = Mze1 + Mzc1 =
Mzt = 822 + 588 = 1410 in-lb

Pta=1501b +631b=2131bs
DESIGN COLUMN per AISC: (TS 3 X 3 X 0.25 column) (Reference 1, page 5-54)

fal Fa < or=10.15, then use AISC, Equation H1-3

fa= P/A =213 Ib/ 2.59 in? = 0.082 ksi
Page F-9
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Determine Klr and Fa:
K=21, I=7.0ft=284in,
r=1.10", Sx=8z=210in’ Ix=1z=3.16 in*
KV r=2.10 (84 in)/ 1.1 = 160.1 '
Cc=126.1, since Klir> Cc
then Fa =12n%E/ 23(Kl/r)* = 5.83 ksi
fal/ FA = 0.082/ 5.83 = 0.014 < 0.15 , Use AISC formula H1-3

fal Fa + fbx/ Fbx + fhy/Fby < or =1.0

fbx = 6.1 k-in/ 2.10 = 2.88 ksi
fbz =1.4 k-in/ 2.10 = 0.67 ksi
Fy =46 ksi
Fb = 0.60 Fy = 27.6 ksi
0.014 + 2.88/ 27.6 + 0.67/ 27.6 = 0.14§ 1.0 .....0k
Use TS 3 x 3x 0.25
DESIGN WELD TS 3 x 3 TO SKID:
fw = [(Mzt/Swz + Mxt/Swx)? + (FX/Aw)? + (F2Z/Aw)?] **
Sw = bd + d*/3 = 2(2) + (2)/3 = 5.33 in, Aw = 8" (conservative)
fw = [(1410/ 5.33 + 6057/ 5.33)% + (24/8)" + (80/8)* |**
fw = 1401 Ib/in = 1.4 k/in
Minimum weld size required:
$=21000 psi=21.0 ksi . » )
w=fw/ 0.707 S = 1.4/ 0.707(21.0) = 0:09 = 5/32" fillet:

Use 3/16" fillet weld, all-around TS column
Page F-10
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DESIGN CONDUIT SUPPORT No. 1

DESIGN LOADS:

DEAD LOADS:

Conduit No. Dia. W/t
No. (in.) (ft.)
35021 1.5 6.0
35019 3.0 20.0
3P240 1.0 : 3.0
3P007 0.75 20
3P002 1.0 3.0
3P006 1.0 3.0
3co14 1.0 3.0
38027 25 13.0
35024 6.75 2.0
3C012 0.75 20
35022 0.75 2.0

Total Dead Weight of Conduit = Wp = 236 Ibs

SEISMIC LOADS;

En-s = 0.375 (100%) Wp = 0.375 (236) = 89 Ibs

Ee-w = 0.375 (30%) Wp = 0.113 (236) = 27 Ibs

Fx=89/2=451bs
Fy=236/2=118 lbs .o

Fz=27/2=141bs

(Reference Figures 3, 4, and 5)

Tributary Lgth Total Wt.
{ft) (Ibs.)

4.0 24
" 80
" 12
" 8
y 12
" 12
b 12

" 52

Page F-11 -
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Mx = (14 1b)(48") = 672 in-Ib
My= 0
Mz = (45 Ib)(100") = 4500 in-Ib
Design Support Members and Connections:
Since the applied forces and moments on Conduit Support No. 1 are less than those on the Equipment Support

No. ER-1362, the same member size and connection welds are adequate for Conduit Support No. 1.

Horizontal cross members shall be provided for attachment of "unistrut” type members connecting the
conduits to the TS support. These members shall be provided with fillet welds 2" long on the top and bottom
sides of each horizontal TS 3 x 3, typica! each end of the TS. Stitch welds, 1/8" - 2" long at 6" o.c will be provided
on both the top and bottom to attach the "unistrut” type member to the TS (typ.).

The bracing members which are oriented in the Z-direction, provide additional horizontal support to minimize
deflection of the vertical TS members and are adequate by engineering judgement. Welding of the braces to be
provided shall be 3/16" fillet (or equivalent), 2" long, two opposite sides at the connection to the vertical column
and at the base of the brace.

DESIGN EQUIPMENT SUPPORT No. IE-1361 (Reference Figure 6 and 7)

DESIGN LOADS:

DEAD LOADS:
Weight of Instrument Cabinet, including contents: 450 |bs

SEISMIC LOADS:

En-s = 0.375 (100%) Wp = 0.375 (450) = 169 Ibs
Ee-w = 0.375 (30%) Wp = 0.375 (0.30)(450) = 51 Ibs

The En-s seismic component is applied parallel to the 24" dimension at the centerline of the cabinet and 72"(2/3)
above the base of the cabinet (conservative) which will resuit in the worst case loading on the anchorage. The
Ee-w component is applied parallel to the 36" dimension at the centerline of the panel and 72"(2/3) above the
base of the panel. .

The reactions from Conduit Support No. 1 will be added to the reactions from Instrument Panel IE-1361 for the
design of the equipment/ conduit support anchorage.
) Page F-12
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Forces and Moments from Equipment No. IE-1361: (Orientation ba.sed on Figure 6)
Fx=511Ibs
Fy =450 Ibs
Fz'=169 Ibs
Mx = 72"(2/3)(169 1bs) = 8112 Ib-in = 8.1 k-in
My=0
Mz = 72"(2/3)(51 Ibs) = 2448 lb-in = 2.5 k-in

Forces and Moments from Conduit Support No. 1: (orientation based on Figure 6)

Fx=451bs Mx = 672 in-lb
Fy=118lbs My =0
Fz=141bs Mz = 4500 in-Ib

Maximum combined Loading on the connection:
Fx=51/4=13Ibs +451bs =58 Ibs
Fy = [2448 in-lb/ 42 (2)] + [8112 in-Ib/ 18 (2)] =29 Ib + 225 b = 254 Ib

In addition, Fy due to the overturning moments of the condult support no. 1 are resolved to vertical reactions on
the angle at the centerline of the TS member):

Fy = 672 in-Ib/ 18" + 4500 in-Ib/ 42" = 146 lbs
Fy (total) = 254 + 146 = 400 Ibs
Fz=169/4 =42 Ibs + 14 Ibs = 56 Ibs

Design Instrument Cabinet to Skid connection:

Try (1) connection angle 3 x 5 x 0.5, 6" long (LLH) at each corner of the Instrument Cabinet with (3) - 5/8"
dia. A-307 (min.) bolts.

Check £ 3 x 5: (Bending in angle due to eccentric vertical Io.ading)

Moment = Vert. force x distance to the C.G of the weld configuration (Ny)
Page F-13
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Ny = 5" - (d%/b + 2d) = 5 - [5% 6 + 2(5)] = 3.43" (Distance from weld C.G to outside of vertical leg of angle)
Mzt = (254 Ib)(3.43") + (58 Ib)(3.0") = 1045.2 in-Ib = 1.05 k-in

Fb = 22 ksi .

fb =M/ Sx, Sx = bd* 6 = 6(.5)*/6 = 0.25 in®

fb = 1.05/ .25 = 4.2 ksi < 22 ksi ... ok

Check A-307 bolts: (3) boits per connection
Areal bolts = Ab = 0.202 in* x 3 = 0.606 _
Allowable shear load/ bolt group = 0.606 (10 ksi) = 6.1 k (min. per AISC, 6 k).. ok
fvz =P/ Ab = 56 Ib/ 0.606 = 0.09 ksi (negligible)
fvy = P/ Ab = 254 Ib/ 0.606 = 0.42 ksi

SRSS stress =0.44 ksi<Fv=10ksi ..ok

Check weld configuration: (fillet weld 3 sides, typ.)

Combined Forces and moments on the weld due to the reactions from the Instrument Cabinet and TS Conduit
Support:

Fxc + Fts = 58 Ibs

Fyc =254 lbs . Fyts =700 in-1b/18" = 39 Ibs
Fzc=421lbs Fzts'=141bs
Mxc = 42 lbs (2") = 84 in-lb Mxts =0

Myc, Myts = negligible

Mzc =194 Ibs (3.43") = 665 in-lb Mzts = 4500 in-Ib
Weld Propertieé: A

Aw=16" L

Swx = db + d¥/6 = 6(5) + 676 = 36 in?
. Page F-14
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Swz = d? (2b + d)/3 (b + d) = 52 [2(6) + 53 (6 + 5) = 12.9 in?

fw = [(Fy/ Aw + Mx/ Swx + Mz/ Swz)? + (Fx/ Aw)? + (Fz/ Aw)? ]"
fw = [(254 + 39)] 16 + 84/36 + (4500 +665)/ 12.9)° + (58/16)2 + (42 + 14)116)* =
fw = 421 Ibsfin

Try 1/4" fillet weld:
Weld capacity = 1/4" (.707)(21000 Ib/in) = 3712 Ibfin > 421 Ib/in ...ok

Use /£ 3 x 5, 6" long w/ 3 - 5/8" dia., A-307 bolts (min.) to connect the cabinet to the angle and a 1/4" fillet weld on
(3) sides to connect the angle to the skid.

Page F-15'
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[ CENTER LINE SURPORT STRUCTURE & EQUIPMENT

CONDUETS TO WINI POWER PANEL C106-FRf
EXHAU:

1000 UNISTRUT CHANNEL OR B-LINE B22 CHANNEL
[ WELD TO STEEL CHANNEL

AN X-3POIE 3/8" |
3P008
SUMP PUMP £-36248 1" e
LIGHTING/RECEPTACLES 3/4” EMT . | 3'-6 3 -
l I ' l
L4rs 3t x ¥ 1 8
8.25 I ot
| l i
CONOUITS TO MINI POWER PANEL C106-PP1
' HEAT TRAGE %3010, 74’
oly Feinsel x-aezg 1
P PUMP | %-3p238 1"
| IGHTiNG & RECEARLES 34" Ewr
APPROX 32.5" \ H
g —Esw |
€106-PPY
H H £1000, UNISTRUT CUANNEL O B-LINE 022 CHANNEL
I FASTEN WITR UNISTRUT $1334 ~ FITTING OR S-LINE 8136 FITIING
L)l
.
5 3" X 3" T PI000 UNISTRUT CHANREL OR 8-LINE 522 CHARNEL
875 coNouITS 10 §CPI36!
'
H 135028 34 e
60" | 3 -
'
e 24" [
SeP-1361 15 37X 3" X 14" (T
I v
. 4 . = = = TY
24 : : 3 (3
’ LR 16
7 47 X 4" GASEPLATE {1¥P)
| T.O.CURB EL 645.5¢ y

Wi2 X 40 (V) e}
—

1.0.C. EL 644.50"

NOTES: CONDUITS ARE FIELD ROUTED.
CONDUIT INSTAULATION MAY DIFFER FROM WHAT IS SHOWN,

FIGURE 1
(ELECTRICAL RACK ER-1362)
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C106-PP1 I TS F¥3" (TVP}
'
'
BOX DIMENSIONS ~reee—eene !
32.47HX19.06'WK11.625"D 4
En-s (1) |
'
I 5 ¥X3 1)
'
ScP-1361 l
60"

Ens ()

B BOX DIMENSIONS —————m
24"HX24"WK110

NOTES: CONDUITS ARE FIELD ROUTED.
5 OB RETALA ORI orerer rmou whar 15 swown,

'FIGURE 2
(ELECTRICAL RACK ER-1362)
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P1000 UNISTRUT CHANNEL OR B-LINE 622 CHANNEL
/_w:w TO TUBE STEEL

P1000 UNISTRUT CﬂANNE\. OR 8-LINE 822 CHANNEL
{ " Welb 0 TUE STE

] s T k-

f=—— 37 X 3" TUBE STEEL 1/4" WALL THICKNESS (IS 3X3X.25)

FOR ANCHORAGE DETAILS, SEE
/ OWG H-2-818488, SH 2 (TYP)
X

3-6'
.
5 2 ¢ 5 883
i i\ s[Yé $53%
- ' bumd y.3 H
G T RisSiStr—
o | 1T
I ..‘L“.:_:E.ﬂ
i iRl
l 2
H 1E-1361
| |
e | |
7'-4 I !
! | e
| |
4'-0" ! !
| I
! !
| |
5.00 | |
| h T.OFL. EL 6455
l |
;
|
|
|
|
:
|

 FIGURE 3

3

NOTES: CONDUITS Af

FIELD ROUTED.
CONDULT” INST

ALLATION” WAY DIFFER TROM WHAT IS SHOWN,

(EQUIPMENT NO. IE-1361/CONDUIT SUPPORT #1)
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i
INSIDE PROCESS BUILDING OUTSIDE PROCESS SUILDING
Ee-w Prp—— -
C;NDU!T SUPFORT O, T % i}
WAL
16-1361
1S 3t x 3 (P \ I
%ﬂ:ssmuusnr CABINET ! 48.00
IE-1361
40" i
i qj 30.00
2 |
S PN e NG
g R
18" /\\{(\\//\\ R
i
SUPPORT % supporT . .’
Sl
b
FIGURE 4
(PROCESS_ BLDG CONDUIT SUPPORT #1)
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/ CHANNEL CROSS-PIECE WELD TO TUBE STEEL CROSS-PIECE
.
1]

TUBE STEEL (TS 3X3X.28) STRUT

TES: T FIELD ROUTED,
T B AT R o1rver emow weat 15 SHOMN,

FIGURE 5

CONDULT” INSTALLAT

(PROCESS BLDG CONDUIT SUPPORT #1)
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. COVER PLATE . ]
\ - & J &
. o o 3
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/\ 9 &
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%
29
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DESIGN VERIFICATION SCREENING CRITERIA ' oy Y
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Project/Document No. W-3ZO/ CALEULATION w320~ 24 -031,
REV. ©

When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively (YES).

YES NO
\/ 1. Does the design or design change involved meet the established criteria to be-
considered Safety Class 1?
\/ 2. Does this design or design change cause or permit changes to Safety Class 1
instrument or alarm setpoints outside of previously approved
operational limits?

\/ 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

4. Does this design or design change involve or change design that has
previously undergone format design verification?
SN 339
Assigned Lead Engineer Y Date
QMLQ«I/QJ 3[B3lou
Responsible Discipline Manager Y Dite -
Original Design Package Distribution: Design Change Distribution:

Project Manager Attach to Engineering Change Notice
Design Verification Officer o
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HNF-2468, Rev.0

KAISER ENGINEERS cale. No. W320-24-031
HANFORD Revision 0
DESIGN ANALYSIS Page No. 1 of §
client WHC wo/Job No. ER-6159/W-320
subject Process Building Equipment Skid - pate 02/12/96 MR Quster 47
‘Rigging Frame Checked —;lglgu By éu)\ = .
Location TANK 241-C-106 Revised 8y

OBJECTIVE:
" The objective of this calculation is to provide an evaluation of modifications to

an existing adjustable 1ifting beam frame configuration, as shown on drawings H-
2-83689 Sh 1 thru 4, Rev 0 (References 3 thru 6). The modifications include a
replacement of the existing W10 x 49 spreader beam with a W12 x 35, use of fixed-
frame dimensions of 12'- 1 1/4" x 14'- 1" and a reduction of the maximum 1ifted
load on the rigging frame.

CRITERIA:
1. DOE ORDER 6430.1A (04/06/89)
2. DOE-RL-92-36, Hanford Rigging and Hoisting Manual, January 15, 1993

DATA:
1. The data consists of the information provided on drawings H-2-83689 Shts 1
thru 4, modified as described in the preceding "OBJECTIVE" section of the
calculation.

ASSUMPTIONS:
1. None

METHODS :
Hand calculations

REFERENCES:
1. AISC Manual of Steel Construction, Ninth Edition

. DOE-RL-92-36, Hanford Rigging and Hoisting Manual, January 15, 1993

Drawing H-2-83689, Sh 1, Rev 0

. Drawing H-2-83689, Sh 2, Rev 0

. Drawing H-2-83689, Sh 3, Rev 0

. Drawing H-2-83689, Sh 4, Rev 0

. Drawing H-2-818455, Sh 1, Rev 0

0 ~N o s W™

. Vendor drawing A-1759 submitted per Specification W-320-P05
Page G-4
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KAISER ENGINEERS cale. No. W320-24-031
HANFORD ) Revision 0
DESIGN ANALYSIS Page Wo. 2 of 5
client WHC wo/dob No. ER-6159/W-320
suoject Process Building Equipment Skid - pate 02/12/96 sy M.R Custer
Rigging Frame Checked ’s[t‘»}‘-‘u( By M,
Location TANK 241-C-106 Revised By
CALCULATIONS:

Refer to the DESIGN/ANALYSIS section of the calculation.
ICONCLUSIONS:

Based on the evaluation performed, the modifications made to the adjustable Tifting
beam frame, as shown on Appendix A, ECN to drawing H-2-83689, Sh 1 and as
referenced to drawings H-2-83689, Shts 1, 2, 3 and 4 is structurally adequate to
support the Tloads applied during the 1ifting and placement of the Process Building
equipment skid.

page 65,
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KAISER ENGINEERS cale. No. W320-24-031
HANFORD Revision 0

DESIGN ANALYSIS Page No. 3 of §  A7KC
client WHC wo/dob No. ER-6159/W-320
subject Process Building Equipment Skid - pate 02/12/96 By M.R Custer AzZC.

Rigging Frame
Checked 3[8(0‘\,\ By M ,

Location TANK 241-C-106 . Revised By
DESIGN/ANALYSIS:

The design and analysis of the 1ifting beam involves the development of the applied loads
bn the frame and a re-evaluation of the frame assembly, based on modified dimensions and
Imember sizes. The evaluation includes determining the magnitude and distribution of forceg
resuiting from a Tifted load of 12,000 1bs applied at each of four pick points for a total
lifted load of 48,000 1bs.

The total weight of the equipment skid was reduced from the original design value due to 3
reduction in the estimated, dry weight of the HEME equipment from 27000 1bs to 8900. 1bs,
as provided by the vendor drawing submittal of drawing A-1759, Project Specification W-
20-P05 (Reference 8). Reference 7, drawing H-2-818455, Sh 1, Note 2 provides the
agnitude of the lifted load. )

ETERMINE FRAME MEMBER FORCES:

e Vertical load at each of (4) pick points, 12000 1bs
» Dimensions of Rigging Frame, 12'- 10 1/2" x 14'- 1" at points of sling attachment
s Vertical angle of slings: 60° (minimum)

+ Length of each sling: 20 ft (minimum)

Determine force components on the members, based the proposed rigging geometry:
(The Tifting hook of the crane is located at the center of 'ghe frame dimensions)

‘ 12,88 ‘
6.44 ft. a

a=12.88 ft/2 = :
= 14.08 ft/2 = 7.04 ft. N ¢ lb

b = 14.08 ft/2 = 7 o 18 t

c = (6.44% + 7.04%)"2 = 9.54 ft ¢

tan @ = 6.44/ 7.04 -

6 = 42.45°

Determine the vertical angle of the sling, based on a 20 vft sling length: (c = 9.53 ft)
cos &= 9.53 f£/20.0

&= 61.54°

Determine the force components 'in- the members:

The 1ifted load, vertical cemponent, b ='12,000 1bs

Horizontal component, d = 12000/tan 61.54° = 6505 1bs

 Horizontal component, x = cos 6 (6505 1bs) = 4800 1bs
« Horizontal component, y = sin-6 (6505 1bs) = 4391 1bs : PageG6 -
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KAISER ENGINEERS
HANFORD

DESIGN ANALYSIS
ctient WHC

subject Process Building Equipment Skid -
Rigging Frame

calc. No. W320-24-031
Revision 0
Page No. 4 of 5

Wo/Jdob No. ER-6159/W-320

vate 02/12/96 By M.R Custer £74C-

Checked 3 [l’s(aLu By

1/vT = 14.08(12)/1.74 = 97.1:

fbx = 59.4 k-in/ 45.6 = 1.3 ksi

Location TANK 241-C-106 Revised By
CHECK THE LIFTING FRAME MEMBERS:

Members used consist of the following:

MEMBER SIZE Wiz X 72 W12 X 35

LENGTH (ft) 12.88 14.08

LOAD (1bs) 4391 4800

Sx (in3) 97.4 45.6

Sy (in3) 32.4 7.47

A (in2) 21.1 10.3

rx (in) 5.28 5.25

ry (in) 3.02 1.54

rT (in) 3.29 1.74

Lc (in) 152.4 82.8

Lu (in) 366.0 151.2

Check W12 X 35: (Reference 1 and 2)

Axial Toad = 4800 1bs,

Moment, Mx = (12.25" + 12.5")/2 (48001bs) = 59400 in-1b = 59.4 k-in
Moment, My = (13.88")(4800 1b) = 66600 in-1b = 66.6 k-in

ifa = P/A = 4800/ 10.3 = 466 psi

Ki/ry = 1.0 (14.08)(12)/1.54 = 109.7 < Cc = 126.1, Use Fa = 11.67 ksi
fa/Fa = 0.466/ 11.67 = 0_.040 £ 0.15, Use fa/Fa + fbx/Fbx + fby/Fby </= 1.0

Jse Fb =[2/3 - Fy(1/rT)?/ 1530(10)> €bJFy = 16.0 ksi

Page G-7.
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KAISER ENGINEERS calc. No. W320-24-031
HANFORD s
Revision 0
DESIGN ANALYSIS page No. 5 of §
ctient WHC ) wo/dob No. ER-6159/W-320
subject Process Building Equipment Skid - pate 02/12/96 sy M.R Custer 472
Rigging Frame
Checked %l’\B(Glu By Q*A }3 ’_é /
Location TANK 241-C-106 Revised 8y

fby = 66.6 k-in/ 7.47 = 8.9 ksi
Ifbx/Fbx = 1.3/ 16.0
Ifby/Fby = 8.9/ 22.0

u

0.08
0.41

0.040 + 0.08 + 0.41 = 0.53 < 1.0 ....0k

"

Use W12 X 35

Check W12 X 72:

Axial Toad = 4391 1bs

Moment, Mx = (4.63") 12000 1b + (12.25"/2 + 2.5") 4391 1bs = 93.4 k-in

Moment, My = (13.88")(4800 Tbs) = 66.6 k-in
fa = 4391/ 21.1 = 208 psi
K1/r = 1.0 (12.88)(12)/3.02 = 51 < Cc = 126.1, Fa = 18.3 ksi

fa/Fa = 0.208/ 18.3 = 0.01 < 0.15, Use fa/Fa + fbx/Fbx + fby/Fby < / = 1.0

1/rT = 12.88(12)/3.29 = 46.9
Fbx = Fby = 22 ksi

ifbx = 93.4 k-in/ 97.4 = 0.96 ksi
fby = 66.6 k~-in/ 32.4 = 2.06 ksi
fbx/ Fbx = 0.96/ 22 = 0.04

ifby/ Fby = 2.06/ 22 = 0.09

fa/Fa + fbx/Fbx + fby/Fby = 0.01 + 0.04 + 0.09 = 0.14 < 1.0 ....oK
Use W12 X 72

Check Connections:

3ased on Engineering Judgement, the.original design for the connections, as shown on
rawings H-2-83689 Shts 1, 2, 3 and 4 is structurally adequate for the new rigging frame
onfiguration, based on the reduced member spans and magnitude of Toads, resulting in
ower stresses in the connections. . .

KEH 0037.00 ¢06/92) KEFO55 : . 4 Page G-8
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GENERAL NOTES

1. REMOVE ALL BURRS AND BREAK SHARP EDGES.

2. WELD AND INSPECT PER AWS DLL VT FINAL PASS OF ALL WELOS. MT
DESIGNATED WELDS AFTER LOAD TESTING. WELDS SHALL BE OOCUMENTED
ON AN_APPROVED WSPECTION DOCUMENT. WELD QUALIFICATIONS
PER ASME SECTION IX ARE AN ACCEPTABLE SUBSTITUTION.

3. IDENTIFY ASSEMBLY WITH DRAWING NUMBER AND DRAWING REVISION NUMBER
IN_THE LOCATION INDICATED ON THE ORAWING. CHARACTERS SHALL BE 1

)UU HIGH AND SHALL EE PANTED WITH BLACK ENAMEL.
4. PANT "ASSENE! HT LBarmitl THE LOCATION INDICATED ON BOTH SIOES
OF THE WEB OF fiEM SYAND (TER 25.)THE ASSEMBLY SRALL BE WEIGHED PRICR 10

PAINTING THE AROVE ON SOmfi-sin? € WEB ANO TRE WEIGHT TO THE NEAREST
POUND SHALL BE iNSERTED WHERE TME eees ARE. CHARACTERS SKALL BE
2HIGR AND SHALL BE BLACK ENAMEL ON A YELLOW ENAMEL BACKGROUNO,

ON BOTH SIDES OF TrE
BE BLACK

6. THE ASSEMBLY SHALL BE LOAD TESTED PER MANFORD HOISTING AND RIGGING
MANUAL WHC=CM-6-4. IF THE ASSEMBLY FALLS 10 PASS THE LOAD TEST,
NECESSARY REPAIRS SHALL BE MADE AND THE LOAD TEST RCPLATED. ANY
»mv%%m MADE 70 THE WELOING WILL REOUIRE RE=INSPECTION OF THE
WELDS.

7. PAINT THE FOLLCY T QCATION INDICATED ON BOTH SIDES OF THE
WEB OF WTEM_S{anD M 250 )
GRDEEYGS O 300 FOOT POUNDS®
“REPLACE A325 BOLTS, NUTS AND WASHERS ANNUALLY
“GREASE ROTATING PIN AS REOVIRED"
CHARACTERS SHALL BE 2 HIGH AND SHALL BE BUACK ENAMEL ON A YELLOW
ENAWEL BACKROUND.

8. DIMENSIONS SHOWN FOR FIEMS 10 THROUGH 14 ARE NOMINAL. MENS 10
THROUGH 14 SHALL BE FABRICATED TO FIT INSIDE THE FLANGES OF MTEM &
AS SHOWN ON THE DRAWINGS AND FASRICATED SO THAY THE TOP SURFACE
OF ITEM 16 SHALL BE LEVEL WIIK THE TOP SURFACE Of TnE FLANGZ OF MEM 6.

9. ALL DIMENSIONS ARE N INCHES UNLESS OTHERWISE INDICATED

10. AFTER FABRICATION, PREPARE ANO PAINT ALL EXPOSED CARBON SIEEL
SURFACES WITH ONE COAT OF AMERCOAT {187 PRIMER AND TWO FINISH COATS
OF MEOIUM GREY AERCOAT #33. PREPARATION AND APPUCATION SRALL
BE PER MANUFACTURER'S INFSRUCTIONS,

ADD
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ICF KAISER HANFORD CALCULATION — Page i of il
COMPANY IDENTIFICATION AND INDEX | 4/12/9¢
This sheet shows the status and d of the Design Analysis sheets,

Disclptine Structural WO/Job No. ER 4319/W 320 Calculation No. W320-24-032

Project No. & Name W320, Tank 241-C-106 Sluicing
Caleulation item Sluice Pit AY-O2E Analysis and Design of the Cover Block.

These caiculations apply to:
Dwy. No. H-2-818454 sht 1 through sht 4
Dwy. No. N/A
Cther (Study, CDR)

The status of these calculations is:
1] Preliminary Calculations
Pa Final Calculations
0 Check Calculations (On Calculation Dated )
I} Void Calculation (Reason Voided )
Incorporated in Final Drawings?
This verified by i

Yes

“check” calculations? Yes

=

Original and Revised C:

Rev. No. 0/0/0/0
Rev. No. NVJA
Rev. No. 0

[—]

No
No

Rev. 1
Signature/Date

Rev.0
Signature/Date

Rev. 2
Signature/Date

Michael B, Lascta

Originator
4/te/96

Z

Checked by

AT (AT e g Mg

Approved by ﬁ G

Checked Against
Approved Vendor Data

RN

Design Analysis

Page No. Description

1 Objectives

1 Criteria and assumptions

1 References

2to 21 Calculations

22 Conclusions
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No.

——————

DESIGN VERIFICATION SCREENING CRITERIA

W-320/W320-24-032 .

Project/Document No.

When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively (YES).

YES NO
,/ . 1. Does the design or design change involved meet the established criteria to be
considered Safety Class 1?7
/ 2. Does this design or design change cause or permit changes to Safety Class 1

instrument or'alarm setpoints outside of previously approved
operational limits? .

3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a maifunction or failure of the
structure, system, or component?

/ 4. Does this design or design change involve or change design that has
previously undergone formal design verification?

m% a 41890

Assigned Lead Engineer " Date
Q‘mv&m 4]l
Responsible Discipline Manager ' Pate
Original Design Package Distribution: Design Change Distribution:
Project Manager s : Co Attach to Engineering Change Notice

Design Ve_riﬁcatioh Officer ,
-Engineering Document Contro!

KEH-1981.00 (09/92)
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ICF KAISER HANFORD Cale.No. W320-24-032
COMPANY Revision: 0
_ DESIGN ANALYSIS Pageto. § ot 22

Client WHC WOlJob No. ER 4319/W 320
Subject Sluice Pit AY-02E Analysis Date 03/21/1996 sy M. B. Lasota ,lf-l,

and Design of the Cover Block. Checked 4/ H,/qé By W. J. Magruder w3
Location 247-AY-02E, Sluice Pit Revised N/A 8y N/A

1. OBJECTIVES

The purpose of these calculations is to determine whether the design of Cover Blocks for the
241-AY-02E Sluice Pit meets or exceeds the criteria outlined in SDC-4.1.

ND ASSU| IONS
DESIGN CRITERIA

Functional Design Criteria WHC-SD-W320-FDC-001, REV. 2 for Tank 241-C-106 Waste Retrieval
Project, W-320. The criteria for evaluation of cover blocks is outlined in SDC 4.1 Rev 11. The cover blocks,
although classified as Safely Class 3 are located above and supported from Safety Class 1 structure. In order
to protect Safety Class 1 structure, Cover Blocks will be subjected fo the design loads applicable to Safety
Class 1 structures. The safely classification thus becomes “3 over 1",

METHODS
MATHCAD 4.0 (A474) was used for evaluation of the Cover Blocks.
4. REFERENCES

1. SDC-4.1 "Standard Arch-~civil Design Criteria, Design Loads for Facilities", Rev 11, 9-6-89.

2. "Uniform Building Code”, 1994.

3. ASCE 7-93, "Minimum Design Loads for Buildings and Other Structures”.

4. ACI 318-89, rev'd 1992, "Building Code Requirements for Reinforced Concrete”,

5. ACI 349-90, "Code Requirements for Nuclear Safety Related Concrete Structures”,

6. ACI-340.1R-91, “Design Handbook Volume 1 - Beams, One Way Slabs, Brackets, Footings
and Pile Caps”.

7. Wang and Salmon, "Reinforced Concrete Design”, 3rd Edition.

8.ICF KH calculations W320-33-009 rev 1.

9.UCRL 15910.

KEH 0037.00 (06/92) KEF0S5
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Client: WHC

Subject:

Sluice Pit AY-02E Analysis

and Design of the Cover Block.

Date: 03/19/1996
Checked: 4/14{96.

Calc. No.:
Revision: 0
Page No.:

WO/Job No.: ER 4319/W 320

W320-24-032

2

of

22

By: Michael B. Lasota
By: William J. Magruderd,J

Location: 241-AY-02E (Sluice Pit) Revised: By:
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DESIGN ANALYSIS Page No: 3  of 22
Client: WHC WO/Job No.: ER 4319/W 320
Subject: Sluice Pit AY-Q2E Analysis Date: 03/19/1996 By: Michael B. Lasota /z&(,
and Design of the Cover Block. Checked: 4]16[46 By: William J. MagruderWd/™
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ICF KAISER HANFORD Cale. No.
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The following calculations will determine if the new arrangement for motor compartment in the cover block will satisfy
minimum radiological shielding requirements. Minimum shielding requirements - 18 inches of reinforced concrete
reference 8.

The calculations of the depth and thickness of the upper sleeve based on the fower sleeve thickness of 0.75".

A

3800
fginah-d, _t e yo = 490pcf  yo = 150pcF  tp, = O.76inS  t,, = 2.450+in
sinf{la) cos(a) cos(a) s ¢ . fa =™ 7e fa==
Substitution in the first eqation for t, yields:
sginehizd  _t 245in
sin(a) cos(a) cos(a)
Let:
tan (5) =X than:
2
sin(a)= 2x cos(a)= -8 substitution yields:
1+ 1+ .
18t a)-(1+:2) . (14,3 . 2.45‘-in-(1 )
2x -2 1-2
h- du 28X __2X (—'— + 2.45) et t:=1.25in
142 1-x2\In » .-
) * Page H-9

MCAD FILE:3202432B.MCD



HNF-2438, Rev.0

ICF KAISER HANFORD ke o oRORE 02
COMPANY DESIGN ANALYSIS PageNo. 7 of 22
Client: WHC WO/Job No.: W320/ER4319
Subject: Sluice Pit AY-O2E Analysis Date: 03/14/1996 By: M.B. Lasota W
and Design of the Cover Block. Checked: 4]1[46  By: W.J. Magruder '3

Location: Tank 241-AY-102, Sluice Pit. Revised: By:

36-x 2-x [t
f(x) = - ~(—_— 2.45)
) 1+x2 1-2\n "

g(x) = Z_f(x) X = 0.507669123 a=root(g(x),x)  a = 0507669123
X

f(a) = 9.469883083
g(a) = 0:000000000

@=2atan(a) @ = 53.830996878+deg

Angle a constitutes the critical angle, at which shielding properties of the above arrangement will be equivalent to
18 inches of the concrete, ref 8. At this angle the least value of the depth of the upper sleeve is reflected in terms
of f(i). The value of the depth of upper sleeve used in further design is 13.0". The following is the graph of the
function of the sleeve depth with respect to the value of angle a reflected in in terms of the tangent of half-angle.

x = 0.0,0.04..0.66 t:=1.25-in
36-in-x _2x

fx) =
& 1+ 1-x°

(t+ 2.45n) -1 g0 =10 hx) =0
in dx

30

25 =

20

15

f(x) 10

a0 s <
hx) o

-5

N\,
N\

\,
AN

o 0.064 0.128 0.192 0.256 0.32 0.384 0.448 0.512 0.576  0.64
x .

The distance from the bottom of the lower sleeve to the bottom of the upper sleeve is:

B pmin = 31-in

d = h i - Ka)-in d = 21.530116917 in

Use d=18in.

MCAD FILE:32024328.MCD page H-10
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Location: Tank 241-AY-102, Sluice Pit.

Determine minimum thickness of the plugs lower cylinder.

7\

WEIGHT OF PLLIG 2780 LBS

p!

. i
o ! T
¥
- ’ y
~ |
[UR R
ASIESE |
E)
3 f2 1.25-in\ ¥s 4.5-in - (f2+ 1.5~in)‘tanﬂ
18-in= + — ~
cos(f) cos(B)] 7¢ sinp
¥ in to+ 1.5:in
18inm(t5 + 1.25in) . 231 2
7c cosf  sinf cosf
Let:
. 5 1-
a\ . sin( @)= cos( a)m= substitution yields:
tan<5) X than: 1652 1+
4
1.25:in—> - 1.5:in
to(B) = 18-in-cos(B) _ _ Yc __4.5in-cos(B) l
7s Ts ’s . in
—-1 —-1 — - 1])-sin(B)
Ye Ye c
ToB) = Z—ﬂtz(ﬂ) = 0681502382 .  a:=roo(T x(f).f)  a=0681502382

t 5(a) = 2.580119567 T 5(a) = 0.000000000

Page H-11-
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B:=04,05..09
h(B) =0
N
A
AN
AN
AN
7 \,
AN
N
\«
taAh) 4 = T
= <~
-
T2 //_————-—v\\\ S
"y 1 ~—
-2 B 2 =
-5

04 045 0511 0567 0622 0678 0733 0789 0844 09
Y]

Minimum thickness of the lower cylinder of the plug is:
tmin = t2(a)-in tmin =2.58¢in

In design use:

tcyl = 3-in

e Page H-12
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WEIGHT OF WEST COVER BLOCK

For the reference, see Figure 4.
b 4 = 85in h 4= 75in ly=102in . hqyp=28in by, = 45in b oy, = 44.375in

b o= 4375-in g, = 82-in ! oy = 80.75-in 19y:=79.6:in  hgy = 6.75in b g, = 46.5in
h o3 = 2.5in b gm = 47.375in b g = 48.25-in lay=79.8n |3y =7825in g :=77-in

h 3= 10.25-in h g4 = 2.5in h=hgy+hp+rhg+hqp+hog+hgy h = 32.000-in
Volume of the west cover block is:

Vy=bylghy Vqe= 24.349-1° Vo= (b ut 0.25-in)~(l ut 0.5-in)-h 12 V2= 5.401-f°
Agy=borly,  Ag, =3690.000-in°

Aom=boplom Aom= 3583.281+in° A 2=borly Ag= 3478.125-in°

ho(Ap,+4An,+ A
vy (A2 _ 2m*A2) Vy=13998-° Vg =baylgrhas Vg =5348-°

Agy=bgylay  Agy=3696750-in”
Agm=bamlam Agm=3707.004-if"  Ag=bgly  Ag=3715250-in®

ha'(A3u+4‘A3m+A3l) ) 3 ’
V3 = 5 V3 = 21.987ft V34 = b 3,-/3,’1 34 V34 = 5.375'ﬂ3

V=Vt Vipr Vor VogeVgsVay  V,, =76459-7°

Volume displaced by a penetration:

#D P2 3
Dp = 8.6:in Vp = +h Vp = 1.051-f
¢ #(Dg?- D) 3
Volume of steel penetration asembly: D pi = 8in -V ps = ———4—-h v ps= 0.120-f¢

The density of normal weight reinforced concrete and steel is 150pcf and 490pcf respectively.
Yro = 150-pef  yg = 490 pef

Total weight of concrete cover block is:
Wiyeh = (Vw— Vp)-y,c +-Vpsf_7s , . W b = 11370 Ibf

In design use:
W yep = 11500-1bf

MCAD FILE: 3202432.MCD Page H-13
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Volume of the west cover block is:
Vy=bglphy Vg=31.322-1°

Client: WHC WO/Job No.: W320/ER4319
Subject: Sluice Pit AY-02E Analysis Date: 03/08/1996 By: M.B. Lasota /\?‘“"
and Design of Cover Block. Checked: 4 l I‘:/ % By: W.J. Magrudei %J%
Location: Tank 241-AY-102, Sluice Pit. Revised: By:
WEIGHT OF EAST COVER BLOCK
For the reference, see Figures 2@ 3.
b 4 =70.75in hy4=178in 4= 102:in boy = 60.75in b gy, = 60.13-in b 5 := 59.5:in
h 4o := 2.5:in 1 oy = 82-in ! o = 80.75in I 9p:=79.5:in h o =375in h g3 := 2.5:n
b gy, = 57-in b gy = 5475in b gy:= 652.5-in I3y =79.5in I3y = 78.25:in | gy:=T77-in
h3:=13.25-in h34:=2.5~in h5=h1+h2+h3+h12+h23+h34 h =32.000+in

Viyg= (boy+ 025in)(Igy+ 05in)hyp  Vyp=7281-#

Agy=boplsy Ay =4981.500-in° Ay =boplom A gy = 4855498:in”
Ag=borly Ay =4730.250+in
o (Aogy+ 4Ap + A
Vo2 (A2 5 2m*A2) V,=10837-#°  Vog=bolorhoy V3= 68441
Agy=bgyrlay Agy=4631.500-i"" Agy=banlsm  Agm=4284188-in
Ag=bgly  Agz=4042500-in
hy(Agy+4Azm+Ag) 5
Va = s V3=32.858’ﬂ V34 = ba,'/arh 34 V34=5.849'ﬁ3
Volume of concrete ing due to penetrations
70D 4,2 »0D4f
oD fu ™= 38.5:in Ap1u = ——-4 h fu = 14.in oD 1= 36-in Ap1l = 4
Vo1 = Aptr(h=hgu) + Aptuh 1y Vi1 =20035:1°
' . mODy,? . 0D f
OD g = 14.00:in A oy = — 4- h oy ;=.4,,'n OD o := 12.75-in ApZI = 7
Voo = Apar(h=h o) + Apayh oy Vpg = 2.425-f8
0D 5,2 #0D 4
OD g, = 1075in  Apgy=——7—  hgy=4in  ODgy=8625in  Apgy=—/—

Vps = Apar(h= )+ Apsuh g

Ve = V1+ V2+ V3+ V12+ V23+ V34— Vp1- Vp2- Vp3

MCAD FILE: 3202432.MCD
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Volume of three penetrations steel assemblies is:
2 2
n-(OD fu ~ D 1u )

Y h 4= 14-in OD 4y :='36:in

0D 4, = 38.5in ID 4y = 36in  Apyy =

II‘(OD 1/2 -ID 1/2>

7 h 1= 19.5-in VS1 = Ap1,h 1+ Ap1LI'h 1u

D 1= 34.5:in Ap” =

Vgy =2122-1°

#(0D 5,2 D 2,%)

OD o, = 14.00-in  ID 5, = 13.124in A =
2u 2u p2u 4

oy = 6.5in  OD g = 1275in
ﬂ‘(OD 2,2 - ID 2/2) )

ID gy = 11.938in Apy=——="—=+  hy=275in Vsa=Aparho+ Apayh oy

Vgp=0321-1°

(0D 3,2 1D 3,%)

OD g, = 10.75:in  ID 3= 10.02:in A gy = y

h g, = 6.5in OD 4y = 8.625-in

ﬂ'(OD 3,2 -ID 3,2)

D g = 7.981-in Ap3l = 7

h 3= 27.5-in VS3 = Ap3fh 3+ Apau'h 3u

Vgg=0178-#°
Recall the volume of the concrete:  V o = 71.073-1°

Total weight of concrete cover block. Not including penetration plugs is:
Weeh = Verre+ (Vs1 +Vgat Vss)-rs W gop = 11946+ Ibf

For design use:
W gcp = 12000-Ibf

Weight of the plug for the pump penetration.
rj=5in ro=68in  tp=158&in ty=2in dy=42-in  tp, = 5in d,, =355in tp=65in

dbi = 29.5-in hb/ = 6:in
- Z 2 2 2 2 2 2 = 3
Vplg = -Z'{(fo -rj )'tbr2+dt'ft+ dm'(tmi-tb)—dbi'tb}+2'hbrfbl Vplg—5.659'ft

Wpig=Vpig7s W pig = 2772.840-ibf
In further design use: L
W pig = 2780-Ibf

MCAD FILE: 3202492.MCD ) Page H-15
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Cover Block Design Objective: The cover block design will consist of two parts. First, the east cover block
will be designed as a system of beams spaning between penetrations. Second, a cover block design will be
performed on the west cover block.

PART 1 Design of the East Cover Black.

Dead Load:
W op = 12.000-kips w = 57-in | :=79.5:in
Wech
Wy = T W qg = 381.337psf Maximum weight per square foot of cover block.
w plg1 = 2780 Ibf Weight of steel plug for pump penetration.
w plg2 = 350-Ibf Weight of the plug for 12* penetration. See H-2-818454, sh. 3
w pig3 = 190-ibf Weight of the plug for 8" penetration. See H-2-818454, sh. 3
w
Wyp = _;_'91 W 4 = 1.390-kips
w
Wys = ;’92 W 43 = 0.175+kips
w
Wy = % W 44 = 0.095-kips
Live Load: q = 50-psf wq = 70.75in 14:=102in
w 1-/ 1
wy=q e w;=79.6-psf Floor load is conservative since access on top of pit is restricted.
Seismic Load:

An equivalent static evaluation will be used in lieu of a dynamic analysis for a simplified and conservative
approach. The lateral cover block load must be multiplied by 1.5 per reference 9. In the equivalent static
evaluation the fundamental frequency is not calculated but is assumed to be such that response acceleration
is the peak of the response spectrum.

z:=047 Response Spectrum Acceleration (Ref 1, pg 24, Table 6)
@ 7% of Critical Damping (Conservative)

FH1 = 1.5'Z'Wd1 FH2 = 1.5-Z'Wd2 FH3 = 1.5'Z'Wd3 . FH4 = 1.5‘Z'Wd4
FH1 = 268.8-psf F H2 = O.QéO’kiPS FH3 = 0.123+kips FH4 = 0.067 +kips
The vertical seismic load is 2/3 of the horizontal load(REF 1).

2 2 2 - 2
Wor =3FH1  We2=3FH2  We3=3FH3 Wed = 3FHa

Wgoy = 179.2:psf w g = 0.653kips W g3 = 0.082-kips W gq = 0.045-kips .
’ Page H-16
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Environmental Loads:

Ashfall and snow loading will be combined as stated in SDC 4.1, Rev. 11, page 8 and substituted for tomado
loads as stated in the SDC and ACI 349, sec. 9.2.1, load case 5. By inspection, a wind blown object as
described in SDC 4.1 will not penetrate the cover blocks.

Ashfall loading: W ggp, = 24-psf
Snow loading: Wgp = 20-psf
w 1'/ 1

Wa = (Wash * Wsn)"'—

i w5 = 70.071-psf Combined distributed load from snow and ashfall.

Combined Loading: The following load cases were determined to be valid load combinations from ACI 349,
sec 9.2.1 which will be compared to determine the Ultimate Moment. ’

wy=T14wys+ 17w, wy=6692-psf wyi=wgr+w, Wz = 461.0-psf
Wo = 14wy + 1.7-W; Wo=6692:psf Wgi=Wgs+ Wi+ Wy wg = 640.2-psf
Wa=14Wgyr+ 17w+ 1.7.w, w3 =7883:psf wg:=1.05wys+ 13w, wg = 503.9-psf
Wy=Wyr+ Wi+ Wy wy=6402+psf wqp:=1.05Wgq+ 1.3w; w 1o = 503.9+ psf
Wg=Wgr+ W)+ Wy wg =531.0.psf wyqq:=1.05Wgs+ 13w + 1.3w, Wy =5950-psf
Wgi=Wqgy+ W wg = 461.0-psf

Load combination 3 is a controling combination, hence ultimate moment can be computed using the following loads:

Wgy=W3 Wgys = 78?.3'p8f and W32 = 1.4~Wd2 W32 = 1.946-kips
W33 = 1,4*Wd3 W33 = O.245-kips
W34 = 1.4*Wd4 W34 = 0.133-kips

38'25"" +3.94in+ @ by=2292-7

Cross beam 1: b 4 =

L := 385:in L =3208-1 See figure 1.

a:= Distance from support to the critical section.

LN N

warllhy Wl Wagl

M :
umax 8 4 4

M yumax = 3.992-kips-ft maximum moment in the beam 1.

e Page H-17
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My =M umax
M, = 3.992-f-kips

Determine required flexural reinforcement:

fo = 4000-psi fy = 60000+ psi
h = 27-in d:= h- (1.5in+ 0.375-in) Assume #6 bars.
d =265125in
b = 2.875-in Approximate width of beam
_bd? g _
F:= 12000 - in F=0151
M

K, = —2(fkipsy! K,=26397 Use K, =175 Ref FLEXURE 2.2 ACI-340.1R-91
n F n n

a, =437
M 3
u n . 2
e A =0.036-in
S" d-a,, ft-kips s

Check minimum steel required ref ACl 10.5
Agmin = 0.0033bd  Agpn =0.238-in”  controls.

Use 1-#6 bar for a steel area of 0.44 sq. inches at the top and boftom of the beam 1 (north of the pump penetration).
Determine shear reinforcement requirements due to shear at the critical section at the pump penetration,
Determine shear and reinforcement requirements due to shear at a distance from the support equal to the depth of
the beam.

Walby Wi Wy .
Vudt ==+t Vudr=39%8kes

Allowable Shear (use width of the section just below the plug crown): b = 3.94-in

Ve:= 2 fopsi-b-d Vo =12522-kips ¢:=0.85 Vp=¢Ve V= 10.643-kips
0.5-V , = 5.322+kips

Since Vg1 < 0.5V, Design for shear reinforcement not required per ACI 349, Sec. 11.5.5.1.

Development Length: Development length for number 6 bars is 17 inches. Bars will be extended well past
the pump penetratlon opening.

’ Page H-18
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38.5-in 12.75-in

Crossbeam2: b 4 = 3 + 8.13in+ 5 b4 =2563-ft

L := 38.5-in L =3208-f See figure 1.

a = % ‘ Distance from support to the critical section.
warl’by Wagl Wagl

M umax = 8 rTT YT,

M ymax = 4.357 <kips-ft maximum moment in the beam 2.

My =M ymax
M, = 4.357 -ft-kips

Determine required flexural reinforcement:

f o = 4000-psi f y= 60000 psi
h = 27-in d = h- (1.5-in + 0.375-in) Assume #8 bars.
d=25125-in
b := 4.5:in Approximate width of beam
2
Fold s F=0237
12000
My p
Kp= T-(ﬂ-kips)' Kp = 18406 Use K, =176 Ref FLEXURE 2.2. ACI-340.1R-91
ap =437
M in3
s _”-__'"._. Ag= 0.040-in?
d-a, ft-kips

Check minimum steel required ref ACI 10.5
A smin = 0.0033-b-d Agmin = 0.373+in® controls.

Use 1-#6 bar for a steel area of 0.44 sq. inches at the top and bottom of the beam 1 (south of the pump penetration).

Determine shear reinforcement requirements due to shear at the critical section at the pump penetration.

Determine shear and reinforcement requirements due to shear at a distance from the support equal to the depth of
the beam. .

wal-b w w ot
vl.ld2 = ———‘?—2——1 + % + T33 Vud2 = 4.337 - kips

. Page H-19
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Allowable Shear (use width of the section just below the plug crown): b := 5.13-in

V=2 {f o psi-b-d Vo =16.304-kips ¢:=0.85 Vp=¢Ve V, = 13.858-kips
0.5V, = 6.929-kips

Since Vg < 0.5V, Design for shear reinforcement not required per ACI 349, Sec. 11.5.5.1.

Development Length: Development length for number 6 bars is 17 inches. Bars will be extended well past
the pump penetration opening.

Primary beam 1 west side of the cover block: byg= 5—72£ b4 =2375-1
L := 79.5:in L=6625-1 See figure 1.

The contributing width of the beam will result in an overiap of the tributary areas for beam 1 & 2 and primary beam1.
Also reactions from beam 1 and 2 are lumped in the center of the primary beam 1, all preceding actions will result in
a conservative value of M.

2
_warltby Vygrl Vgl
M ymax = 8 + 4 + 2

M ymax = 23.977kips-ft maximum moment in the primary beam 1,

My, =M ymax M, = 23.977-ft-kips

Determine required flexural reinforcement:

f ¢ = 4000-psi fy = 60000 psi

h = 27-in d = h- (1.6in+ 0.375-in)

d = 25.125+in Assume #6 bars.

b = 10-in Approximate width of beam
= bd _3 _

F:= <2000 in F=0526

M
Kp:= —FH-(ﬂ-kips)'1 K =45.579 Use Kp,:=175 Ref. FLEXURE 2.2. ACI-340.1R-91

ap =437
My in® -
inl
e A J=0218-
$" d-a, ft-kips s = o

Check minimum steel required ref ACI 1 0._ 5,
2
A smin = 0.0033-b-d A smin = 0.829-in controls.
Use 2-#6 bars for a steel area of 0.88 sq. inches at the top and bottom of the primary beam 1.

d Page H-20
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Determine shear reinforcement requirements due to shear at the critical section at the pump penetration.

Determine shear and reinforcement requirements due to shear at a distance from the support equal to the depth of
the beam.

walby Viygr Vg

+ +

Vogmeo L
ud 2 2 2

V yq = 10.339-kips

Allowable Shear (use average width of the primary beam 1): b = 10-in

Ve = 2 [fpsi-b-d Vo=31.781-kips ¢:=0.85 Vp=¢V, V= 27.014-kips
0.5V, = 13.507-kips

Since V4o < 05V, Design for shear reinforcement not required per ACI 349, Sec. 11.5.5.1.

Development Length: Development length for number 6 bars is 17 inches. Bars will be extended well past
the pump penetration opening.

The primary beam 2, east of penetration is similar to the primary beam 1 with bending moment of the lower
magnitude, hence use of the same reinforcement arrangement is justified.
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Client: WHC

Subject: Sluice Pit AY-02E Analysis
and Design of Cover Block.

Location: Tank 241-AY-102, Sluice Pit.

DESIGN ANALYSIS

FINF-2400, Rev.0
Calc. No.: W320-24-032
Revision: 0
Page No. 19 of 22

WO/Job No.: W320/ER4319

Date: 03/08/1996 By: M.B. Lasota
Checked: 4ILj4)  By: W.J. Magruder'tuJim
Revised: By:

PART 2 Design of the West Cover Block.
Dead Load:

For the reference, see Figure 4.

W yop = 11.500+kips

The width of an equivalent rectangular section is:
h = 27.000+in

b yyop = 482500 - 3in- 2.75in b yop = 42.500+in

The following calculations will apply to 1'-0" wide beam strip.

W yop = 11.500+kips by =12:in  1=6625f
w b i

web 1 kips
Wqp = —— Wqy = 0.490-——

I byep ft
Live Load:
qn= 50-% b 1= 12-in
wi=byqy wy= 0.050-’1;:f Floor load is conservative since access on top of pit is restricted.

Seismic Load:

An equivalent static evaluation will be used in lieu of a dynamic analysis for a simplified and conservative
approach. The lateral cover block load must be multiplied by 1.5 per reference 9. In the equivalent static
evaluation the fundamental frequency is not calculated but is assumed to be such that response acceleration
is the peak of the response spectrum.
7= 047 Response Spectra Acceleration (Ref 1, pg 24, Table 6)
o @ 7% of Critical Damping (Conservative)

Frg=15zwgy Fpg= 0.346'-"’,‘;s

The vertical seismic load is 2/3 of the horizontal load(REF 1).

Wy = o.23o~k'fft’s

2
Wet =5 Fh1

Environmental Loads:

Ashfall and snow loading will be combined as stated in SDC 4.1, Rev. 11, page 8 and substituted for tornado
foads as stated in the SDC and ACI 349, sec. 9.2.1,-load case 5. By inspection, a wind blown object as
described in SDC 4.1 will not penetrate the cover blocks.

Ashfall loading: w46 = 24-psf

Snow loading:  w gy, = 20-psf '
Page H-22
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ICF KAISER HANFORD Calc. No.: W320-24-032
COMPANY DESIGN ANALYSIS Page No. 20 of 22
Client: WHC WO/Job No.: W320/ER4319
Subject: Sluice Pit AY-02E Analysis Date: 03/08/1996 By: M.B. Lasota /jub
and Design of Cover Block. Checked: 4}/ 4f  By: W.J. Magruder' %Jth
Location: Tank 241-AY-102, Sluice Pit. Revised: By:

Wgq = ( ash + Wsn) by wg=0044- ‘«Tp Combined distributed load from snow and ashfall.

Combined Loading: The following load cases were determined to be valid load combinations from ACI 349, sec 9.2.1
which will be compared to determine the Ultimate Moment.

W13= 1.4~Wd1+1.7‘WI W1—0771 k,% W71=Wd1+W/ . W7 0.540- kIpS

klps . k/ps
Wo = 1.4~Wd1+1.7'WI Wo = 0.771—— W81= Wart Wi+ Weyg wg= 0.770+ 7

klps kips
wg= 14wy + 17w+ 1.7-w w3 = 0.846- P wg = 1.06wys + 1.3w; wg =0.580-—— r

kips kips
Wy=Wqoyrt+t Wyt We1 W4 0.770—— r Wqo = 1.05'Wd1+ 1.3'WI W10 0580'—-ﬂ—
Wg=Wgr+ Wi+ W, w5=o.5a4-'—‘%’f W= 1.05Wgy + 13w+ 1.3W, Wyg =0637-k"’s
Wg=Wgqgst+W; w6=0.540-k'—:s

Load combination 3 is the controling combination, hence ultimate moment can be computed using the following
loads:

wg= 0.846-%

L:=1 L =6625- See figure 1.
. W3'L2

Mumax 8

M ymax = 4.641 kips-ft maximum moment in the cover block per one foot of its width.

My=Mymax M, = 46411 kips

Determine required flexural reinforcement:

f o = 4000-psi f y = 60000- psi

h = 27-in d = h - (1.5-in+ 0.375in) Assume #6 bars.

d=25125-in b= 12-in

Fe b
= 2000 " F=0631 )

M L. . .
K, =—2.(fkipsy! K, =7352 Use K, =175  Ref FLEXURE 2.2. ACI-340.1R-91
n E. n n

in®

ft-kips

. - Mu = 2
n=AST A g Ag=0042in
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ICF KAISER HANFORD calo o W920-24:052
COMPANY DESIGN ANALYSIS Page No. 21 of 22
Client: WHC WO/Job No.: W320/ER4319
Subject: Sluice Pit AY-02E Analysis : Date: 03/08/1996  By: M.B. Lasota /fc&
and Design of Cover Block. Checked: 4{}} /r]é By: W.J. Magruder %/J/h
Location: Tank 241-AY-102, Sluice Pit. Revised: By:

Check minimum steel required per foot of the width of cover block.
4 - .2
A smin = E'A s Agmip = 0.056+in
For the average width of the cover block of 3.542" total reinforcement area is:
b
Agi A s,,,,»,,.1L;b Ag=0200+in? controls.
A smin = 0.0033b yopd  Agpin = 3.524+in*

Use 7-#5 bars for a steel area of 2.17 sq. inches.

Determine shear and reinforcing requirements due to shear at the critical section of the pump penetraion.

Factored shear at the controling section is: W y¢ = 0.490-5P5 /=0 050-"’7”s

wgrl wrk
Vy=14 — + 1.7 - vV =2.555-kips

Allowable Shear:

V=2 [fopsib-d V= 38.137-kips 4085
Vp=¢Vg V), =32417-kips

Since 0.5-V , = 16.208-kips

Vy, < 08V, Design for shear reinforcement not required per ACI 349, Sec. 11.5.5.1.
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ICF KAISER HANFORD cal No. W320-24-032
COMPANY Revislon: 0
DESIGN ANALYSIS Pagotlo. 72 of 22
Client WHC WOwob No. ER 4319/W 320
Subject Sluice Pit AY-02E Analysis Date 03/21/1996 By M. B. Lasota
and Design of the Cover Block. checked 411611 By W, J. Magruder Wih
Location 241-AY-02E, Sluice Pit Revised N/A By N/A
6. CONCLUSIONS.

The Calculation revealed, that the design of the Cover Blocks reflected on ECN W-320-173 and
the drawing H-2-818454 meets or exceeds requirements outlined in the Criteria.
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DESIGN VERIFICATION SCREENING CRITERIA

Project/Document No.

W-320/W320-24-033

When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively {YES).

YES

\\5

N\

NN

Does the design or design change involved meet the established criteria to be
considered Safety Class 17

Does this design or design change cause or permit changes to Safety Class 1
instrument or alarm setpoints outside of previously approved
operational fimits?

Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

Does this design or design change involve or change design that has
previously undergone formal design verification?

4/“/Qu

Assigned Lead Engineer

" Date

| : +[ufac,

Responsible Discipline Manager " Date

Original Design Package Distribution: Design Change Distribution:

Project Manager

Design Verification Officer

Attach to Engineering Change Notice

Engineering Document Control
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DESIGN VERIFICATION SCREENING CRITERIA i sl

PRGE (LL OF (L

ProjectDocument No. Cged, W20 - 24--03 4" Rev. ©

When the design or design change affects hardware, formal design verification must be performed if
one or more of the following questions must be answered affirmatively (YES).

YES NO

1. Does the design or design change involved meet the established criteria
to be considered Safety Class 1 or 22 ’

1 or 2instrument or alarm setpoints outside of previously approved

operational limits?

3. Doesthis desi'gn or design change significantly affect the nuclear safety
consequences of a malfunction or failure of the structure, system, or

component?

54 2. Does this design or design change cause or permit changes to Safety Class

4. Doesthis design or design change involve or change design that has
previously undergone formal design verification?

-

14l

Assigned Lead Engineer

YN

Déte

w1

Responsible Discipline Manager

Original Design Package Distribution:
Project Engineer o )
Chief Design Enginéer S
Engineering Document Control

~ Date

Design Change Distribution:
Attach to Engineering Change Notice
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Cale. No. W320-24-034

. . Revision 0
DESIGN ANALYSIS Page No. 1 of 6
Client WHC . WO/Sob No. ER-6159/W-320
Subject Process Building Lower Lifting Frame o Date 05/21/96 By MR Quster ATEC-
‘ : chesked UWAAL By .
tocation TANK 241-C-106 Revised " By
OBJECTIVE:

The objective of this calculation is to provide a design for a lifting frame to be used in the placement of the
Process Building onto the foundation in the C-Tank Farm.
CRITERIA:
1. DOE ORDER 6430.1A (04/06/89)
2. DOE-RL-92-36, Hanford Rigging and Hoisting Manual, January 15, 1993
DATA: '

1. The data consists of the information provided on sketches prepared by field construction-a shown in
Appendix. A.

ASSUMPTIONS:
1. None
METHODS:
Hand calculations
REFERENCES:
1. AISC Manual of Steel Construction, Ninth Edition
2. DOE-RL-92-36, Hanford Rigging and Hoisting Manual, January 15, 1993
3. AISC Manual of Steel Construction, Sth vEdition

4. ES drawing per Appendix A.

Page-J-4
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Cale. No. W320-24-034

Revision 0
DESIGN ANALYSIS PegeNo. 2016
Client WHC WO/Job No. ER-6159/W-320
Subject Process Building Lower Lifting Frame Date 05/21/96 By M.RCuster /I/Iﬂ&
Checked u.[ud@tq By
Location TANK 241-C-106 Revised By
CALCULATIONS:

Refer to DESIGN/ ANALYSIS section.
CONCLUSIONS:

Based on the evaluation performed, the design of the Safety Class 3, Process Building Lifting Frame is structural
adequate.
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Calc. No. W320-24-034

Revision 0
DESIGN ANALYSIS Page No. 3 of 6
Client WHC WO/Job No. ER-6159/W- 320
Subject Process Building Lower Lifting Frame Date 05/21/96 By M.R Custer Mﬂc
Checked QLM{Q‘{ By
Location TANK 241-C-106 Revised By

DESIGN/ ANALYSIS:

The design and analysis of the lower lifting frame involves determining the applied load(s) on the frame,
evaluating the available framing members, design of the member connections and design of a typical lifting lug.
The frame will be utilized as a temporary lifting device to place the pre-constructed Process Building into the
C-Tank Farm onto the existing foundation. The loads applied to the frame consists of the dead load of the
building. The design of the frame will consider only the dead loads of the building and frame , since the frame is
temporary. .

DETERMINE FRAME MEMBER FORCES:

. Weight of the Process Building, 5000 Ib (6000 Ib is used in the evaluation)

. Dimensions of the lower lifting frame, 15’ - 0" x 25’ - 0"

. Vertical angle of the slings which provide a 20-30 degree (max.) offset

. Weight of the Lifting Frame, Wf = 17.0" x 2 x 35 Ib/ft + 24.3' x 2 x 33 Ib/ft = 2794 b, Use 3000 Ib

DETERMINE FRAME MEMBER FORCES:
The weight of the building is distributed at the four corners of the lifting frame = 6000 Ib/ 4 = 1500 Ib

The building is supported at the corners and the weight is distributed to each the W10 X 33 and the W12 x 35
beams with a maximum moment in the beam is as follows:

. W10 X 33:

- Maximum vertical reaction, 6451b

- Maximum horizontal reaction, 1160 |b

- Maximum vertical moment,, Mx max:
Mx max = 18" (6451b)= 11610 in-Ib

- Maximum horizontal moment, My max:

My max =18" (1160 Ib) = 20880 in-Ib

. W12 X 35: 25-30 o
- Maximum vertical reaction, 855ib+6451b+415=19151b 22:; "
: ° }
- Maximum horizontal reaction, 1299 Ib lsoo“’+ 15:5: .

EIGURE 3

KEH 0037.00 (06/92) KEF055 ) B : . »
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Calc. No. W320-24-034

. Revision 0
DESIGN ANALYSIS PageNo.4 of 6
Client WHC WONGeb No. ER-6159/W- 320
Subject Process Building Lower Lifting Frame Date 05/21/96 By M.R Custer M/iC
checked (1| 14| B By QD
Location TANK 241-C-106 Revised By
- Maximum vertical momént, Mx max:
-Mx max =16" (1915 ib) + 14" (8551b) = 42610 in-lb
- Maximum horizontal moment, My max:
My max = 16" (1299 [b)= 20784 in-lb
. Check combined stresses in the W10 x 33 and W12 x 35:
W10 X33: fbx/ Fbx + fby/Fby </=1.0
fbx = 11610 in-1b/ 35 in3= 332 psi < 11200 psi (Lb =220 ft,Lc = 8.4 ft,

Lu=16.5ft, IT=123, so
use Fbx= 11200 psi)

fby = 20880 in-Ib/ 9.2 in3 = 2270 psi < 27000 psi (Fby =.75 Fy = 27000 psi)
332/ 11200 + 2270/ 27000 = 0.03+ 0.08= 0.11<1.0 .. OK

W12 x 35: fbx/ Fbx + fby/Fby</=1.0

fbx = 42610 in-1b/ 45.6 in3= 934 psi < 18300 psi (Lb=12.0ft,Lc =6.9ft,
Lu=12.6,VrT = 82.8,s0
use Fb=18300 psi) .

fby = 20784 in-Ib/ 7.47 in3 = 2782 psi ( Fby = .75 Fy = 27000 psi)
934/ 18300 + 2782/ 27000 = 0.05+0.10= 0.15 <1.0 ..OK

Try (2)- 3/4" DIA. A-325 bolts for all framing connections (typ., unless noted)
(bearing type connection with threads included in the shear plane)

Single shear capacity of 3/4" dia bolt = (2) 9.3kips=18.6k > 6.0 k (AISC min.)>>1.06 k .... OK

CHECK SHEAR STRESS IN THE BEAM WEB: (worst case W10 to W10, apply max. Shear = 106 kips):

fv = 1.06 k/(5/16) (4" +1.5")=. 0.62ksi <<< Fv=0.40Fy=144ksi

KEM 0037.00 (06/92) KEF0S5 : - 4 Page J-7
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Calc. No. W320-24-034 .

Revision 0
DESIGN ANALYSIS Page No. 5 of 6
Client WHC WOlJob No. ER-6159/W- 320
Subject Process Building Lower Lifting Frame Date 05/21/96 By M.R Custer M e

Checked (.LU"C(,C\LL By

Location TANK 241-C-106 Revised By

CHECK COLUMN ATTACHMENT FOR JACK MECHANISM:

Maximum moment on the W4 X 13 member = Mmax = 6" (6.0 k/ 4) = 9.0 k-in

'Sx=5.46in3, fb= Mmax/ Sx= 9.0k-in/5.46in3 =1.65 ksi <<< Fb=22ksi... OK

Check plate bending:
Sx (pl) = bd3/6 = 5(0.5)3/ 6 = 0.10 in3
Mmax = [(7" - 4.12")/ 2] [ (6" x 1.5 k)/ 7"] = 1.9 k-in

fb = Mmax/ Sx (pl) = 1.9 k-in / 0.10 in3 = 19.0 ksi <<< 22 ksi... OK

Maximum shear on the W4 X 13 member = 1.5k
v=1.5kips, -A(wd)= [4.16" - 2(0.345)]'(0.28") =0.97 in2

fv=15k/0.97 in2=1.55ksi <<< Fv=14.4ksi... OK

Check the %" dia. A-325 bolts :

T=(Mmax/d)2 =[(1.5kx6"/55")/2] =082k << 22ksi(.393in2)=86k... OK
Check weld between the W14 X 13 and the %" baseplate:

- Tension force on the weld, T= (6" x 1.5 k)/ 4.13" =218k

- Weld capacity = (3/16") (4.06")(15800 Ibfin2) = 12.0 k >> 218 Kk .... OK

CHECK LIFTING LUG CAPACITY: (The load on the lug is 6000 Ib/4 + 3000/4 = 2250 Ib = 2.3 k in the vertical
direction and 1.3 k in the horizontal direction:

Check shear on capacity of the lug:
- Av=[4"/2 -1.125/2] 0.5" =0.72in2
- fv=P/Av=2.6k/0.72 in2 =3.7 ksi- <<<Fv=0.4 (36 ksi) = 14.4ksi ... OK

- Factorof Safety= 36/3.7 = 97 > 3.0 ... OK

KEH 0037.00 (06/92) KEF055 . [ ]
(08/92) Page J-8
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Calc. No. W320-24-034

. Revision 0
DESIGN ANALYSIS : PageNo.¢ of 6
Client WHC WOlJob No. ER-6159/W- 320
Subject Process Building Lower Lifting Frame Date 05/21/96 By M.R Custer MﬂC’
Checked (,LU&(OM By
Location TANK 241-C-106 Revised By

. Check weld capacity:
- fw=23K.707 (25") (4" + 4"+ 5"+ .5" )+ 1.3/ .707(.25) (4 +4) = 2.4 ksi << Fw = 158ksi ... OK
- Factor of Safety= 70/2.4 =291 > 3.0 ... OK

. Check local flange bending of the Process Building Column:
- tf> 0.4 (PbfiFyc) ¥ ( no stiffeners required): tf = 3/16" = 0.188"

0.4 [(2.18 k/2)(5/3) / (36 Ksi)] % = 0.09" < 0.188" ... O.K, no stiffeners required

Page J;9
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. Structural welding and weld inspection shall be performed
in accordance with AWS Di.1 criteria. |
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Page 1 of i

Date

NORTHWEST, INC. CALCULATION IDENTIFICATION AND INDEX
: March 28, 1997

"his sheet shows the status and description of the attached Design Analysis sheets.

biscipline 24 STRUCTURAL

W0/Job W-320 calculation No. W-320-24-035

Project No. & Name W-320 Tank 240-C-106 Sluicing
Calculation Item Recircutation / Exhaust Skid Structural Evaluations

These calculations apply to:

Dwg. No. Rev. No.

Dwg. No. Rev. No.
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Rev. 0 Rev. 1 Rev. 2
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HNF-2468, Rev.0

- Calc # W-320-24-035
Revision 0
Fluor Daniel Northwest Page 1 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Job No

Date 3/;;/47 By N.D.Ha 17

Subject : Recirculation/Exhaust skid evaluation Checked 5.41.47 By R.A. Giller 24 /,\//&6(/\.
Location : 200 East Area Revised By
Objective:

The Recirculation / Exhaust support skid is a portion of W-320 project. The HVAC skid consists of
the steel frame which supports the HVAC equipment and the concrete slab that supports the frame.

Design criteria; ‘

Operation : Deadweight and wind loading are considered.
Seismic

The HVAC skid structure is designed in accordance with UBC 1994 seismic requirements for
low hazard facility (UCRL 15910 safety class 3 structure).

Assumptions:

Assume the Recirculation and the Exhaust skid structures are similar in design

References :
1. Flour Daniel North-West AJE Standard GC-Load-01

2. Manual of Steel Construction (AISC), 9th Edition

3. Designing Floor Siab On Grade, 1992. Boyd C. Ringo and Robert B. Anderson
4. Conrete Floors on Ground, 2th Edition. Porland Cement Association.

5. Uniform Building Code (UBC), 1994

6. Design and Evaluation Guidelines for DOE Facilities Subjected to Natural Phenomina Hazards
(UCRL 15910)

7. ASCE Standard 7-88

Conclusions : The HVAC Skid structure is designed to meet the Hanford standard requirements,
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Calc # W-320-24-035

-
. Revision 0
Fluor Daniel Northwest Page 2 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Job No
o - . . . Date Z/25/57 By N.D.Ha Mha_.
Subject : Recirculation/Exhaust skid evaluation Checked 3.3/-47 By R.A.Giller ﬁ 4 % “
Location : 200 East Area ’ Revised By
. . ~ Ibf
Concrete weight W concrete 145-§
Lo 1bf
Concrete compression fo= 3000-—5
in
. Iof
Concrete tension allowable foo= 300-—2
in
Iof
Reinforced steel strength £y rebar = GOOOO'in_z
. . Ibf
Soil modulus subgrade reaction k k= 300-—
(Sand-gravel) in®
k= load (psi)/deflection (.05in)
Poisson ratio for concrete vi=.15
Steel properties )
. Ibf
Bending allowable F y.bending allow = .6-36000-%
n
) g0
L3x3x1/4 ‘ Al = 144-in° WLaxg =AY
| Spgg s ST TL3g3. = 592-in
-~ .2 . .
TS3x3x1/4 A T3x3 = 2.59in T3y, = Lbin

.3
S T3x3 = 2. 1'in i Ibf
W T3x3 = 8181»E
W TS.vert = W T3x3'88in

W TS horz = W T3x3°45"in

_ - Ibf
Weld electrode 70 fyweld allow = 70000
Safety class 3 horizontal acceleration Z=2 I=15 C, =75
(UBC 1994) . » !
2 horzube = FZ°C

2 horzube = 0-225
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Cale # W-320-24-035

LN
y . Revision 0
Fluor Daniel Northwest Page 3 of 14
k DESIGN CALCULATION
Client : Project W-320 WO/Job No
Subject : Recirculation/Exhaust skid evaluation g:?ckei ;(él‘-?‘?l 4 g¥ : 2 giz:lem

Location : 200 East Area ’ Revised By

Equipments properties

Circulation Heater W recir = (183 +40)-Ibf
Exhaust R W exhaust = (73 + 7)-1bf
11/4" Pump Series 60 Wpump = 55-1bf
Circulating Pump W sirculator = 7' 1of
Other pump w small.pump = 5-lbf
Circulation Expansion tank W tank recir = (14 + 20)-Ibf
Exhaust Expansion tank W tank exhaust = (9 + 6)-bf
11/4* pipe (11 ft iong) W pipe = 2.82: 11-Ibf
Wmisc.pumps =5lbf4
W misc.pumps = 20Ibf
Weight of 4.25 ft X 9 ft x 6 in. concrete slab Wb = W concrete‘(4'5'9'-5>'n3

3 N
W b =2.936-10° -lbt

3 -gn
16"
L3x3__
/
\C4XS .4

»
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Calc # W-320-24-035

-
R Revision 0
Fluor Daniel Northwest Page 4 of 14
DESIGN CALCULATION
Client Project W-320 WO/Job No
Subject : Recircul /[Exhaust skid evaluation Date ;/ 7) By N.D.Ha

)

Location : 200 East Area

Checked 3-3{-47 By R.A. Gitler R4 Mt

Revised By

Recirculation skid

Projected areas of
all components

Explosure coefficient

Wind speed

Importance fact(_)r(Safety class 3)
Velocity bressure qz

(Evaluate at z height)

Explosure C

Wind Force on structure
(ASCE 1988)

A T3y = 3in(3-88 + 45)in

A = 8.5.74-in®

recirculator '
A tank.recir = 11+in-23-in
A tank recir = 253 in’
A elec.box = 4-in-4-in
A elec.box = 16 in®

Apipe: 1.66-in-(11-12)-in

A £ A recirculator + A T3x3 * A tank recir * A elec.box * A pipe
. A§=2044-10° “in®

K,=8

V=70

1:=1.07

q, .00256-K2-(I-V)2-%f

4, =11.489 -l‘%f

ft
G,:=132
Cp=20

Findrecir = 427G CpAf
F wind recir =430.568 +Ibf
F

wind recir = 4311bf
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§ Fluor Daniel Northwest
DESIGN CALCULATION

Client : Project W-320

Quhiact

j :  Recir

1atinn/E

Location : 200 East Area

HNF-2468, Rev.0

Calc # W-320-24-035

Revision 0

Page §

WO/Job No

of 14

Date %/2¢/97 By N.D.Ha Ala —
Checked 3./31—647 By R.A.Giller L4 KA

Revised By

Area of the Tube steel

Distance from CG of components to

the base

A TS.vert = 3in 88 in

A TS horg = 3:in45-in
88:in

Y TSvert * 5

Y TS.horz = 88-in
Y recir = 43-in

¥ tank recic = 62'in
Y pipe 37-in

L recirarm = 7-5in

Lg:= 18in

2A 7S vert' Y TS.vert * A TS horz’¥ TS.horz * A recirculator ¥ recir * 4 tank recirY tank.recir * A pipe’Y pipe

¥ recirculator ~
¥ recirculator = 48:723 +in

Moment due to Deadweight

2-A TS.vert * A TS horz * A recirculator * A tank.recir * A pipe

- : 15 .
M g recir = (W recir * W tank recir * W pipe * W pump * W misc.pumps)'L recir.arm * (W TSvert 3+ W TS.honz)'?""

3.
M gy recir =3-857°10° i Ibf

Tipping about Steel frame

M (ipping recir = F

4 . o
M tipping.recir = 204107 in-lbf

wind.recir Y recirculator

»
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HNF-2468, Rev.0

Calc # W-320-24-035

- .
. Revision 0
Fluor Daniel Northwest Page 6 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Job No
o o . . Date 3/24/97 By N.D.Ha Aha__
Subject : Recirculation/Exhaust skid evaluation Checked % -47 By R.A.Giller 24 %-M,
Location : 200 East Area Revised By
Exhaust skid
A oxhaust = 6-125:32-in”
ATy * 3in (388 + 45)in
A ank exhaust = 11in-15.5-in
.2
A tank exhaust = 1705 in’
Apipe:: 1.66-in-(11-12)-in
A fexhaust ~ A exhaust ¥ A T3x3 * A tank exhaust * A elec.box + A pipe
A fexhaust = 1:529+10° +in’

.2
A oxhaust = (6.125:32.5)in

A tank.exhaust = (11-15.5)- in”

L exhaust.anm = 6-5in
¥ exhaust = 431

¥ tank.exhaust = 6710

¥ pipe 37n
ZA 5 vert Y TS.vert ¥ A TS horz ¥ TS.horz * A exhaust Y exhaust * A tank exhaustY tank exhaust * A pipe’Y pipe
A TS vert * A TS horz * A exhaust * A tank.exhaust ¥ A pipe

Y exhaust =

Y exhaust = 50-494 +in

Moment due to Deadweight

M 4 exhaust = (W exhaust * W tank exhaust * W pipe ¥ W pump * Wmisc.pumps)'L exhaust.arm * (W TS.vert 3 * W TS hor

3 . .
M 4w exhaust = 2-441+107 +in:Ibf

M gw.total = M dw.exhaust * W slabL exhaust.arm

M g total =2153-10° -inlbf

’  Page K7
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HNF-2468, Rev.0

Calc # W-320-24-035

Revision 0
Page 7 of 14
DESIGN CALCULATION
Client Project W-320 WO/Job No
Subject : Recirculation/Exhaust skid evatuati Date 2/2¢/7 By N.D.Ha 'UJ"“
ject i Recir skl Checked 3-31-97 By R.A. Giller od. Ao
Location : 200 East Area

Revised By

Fwind = 4270 7C £ A fexhaust
F yina =321.984 -1bf

F \vind.exhaust = 322:1bf

Tipping about Steel frame

M ipping exhaust = F wind.exhaust'Y exhaust

C
M (ipping exhaust = 1626+10° +in1b

Check steel frame
Seismic loading

W total.recir - [W recir * W tank recir * W pipe * W pump

W total recir = 389878 -Ibf

W total.exhaust = [W exhaust * W tank exhaust * W pipe *

W total exhaust =427-878 -1bf
F

F =132.722 -1bf

X.seis

F

zseis = F x.seis

F w

y.seis =

Fy seis =88.482 of

structure.

* W misc.pumps * (W TS,\'ert‘3) W TS.honz]

W pump * W misc.pumps * (W TS.vert'3) +W TS.hom]

x.seis = W total.recir® horz.ube

2
total.recir 3 horz.ube

Since the seismic load is much fess than wind load, wind loading wilt be a critical load case for this
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§ Fluor Daniel Northwest

Client Project W-320

Subject :

Recirculation/Exhaust skid evaluation

HNF-2468, Rev.0

Calc # W-320-24-035
Revision 0
Page 8 of 14

DESIGN CALCULATION
WO/Job No

Location : 200 East Area Revised By
Deadweight and wind foading
L3x3x1/4 F wind recireulator = 42°C 2°C £A recirculator
F wind.recirculator = 132491 +Ibf
5 ) <W recir ¥ wind.recirculator)' H.5n
[L3x3 S
' $ 13432
_ 3 Ibf
O3y =3543100 —
m
s -~ M tipping.recir
i T3x3recicr ™~ 5o,
Vertical TS3x3 XJ3.recir 2-8 7343
3 Ibf
O T3x3recir =510 5

3/8" Plate (7ft x 2.25f)

in

plate = 375in
b plate ** 78
2

-~ b plate U plate
S plate ~* 5

_ .3
S plate = 1.969 +in
P frame = (W recir * W tank recir * W pipe * W pump * W misc.pumps)
Lshon =2.25-ft

. P L
tframe ™ short

M piate = (M tippingrecir) " 3

-~ M plate
N plate " g

plate
4 Ibf

S plate = - 129-10 2 < Fybending.atiow ==>OK

m

’ Page K-9
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HNF-2468, Rev.0

- Calc # W-320-24-035
3 Revision 0
Fluor Daniel Northwest Page 9 of 14
DESIGN CALCULATION
Client : Project W-320 . WO/Job No / Ve
. . . . . . Date 3/2%/4] By N.D.Ha 2
Subject : Recirculation/Exhaust skid evaluation Checked 3-3i-97 By R.A. Giller /@4%
Location : 200 East Area Revised By
N s D,od
Lifting bail (5/8" dia) D g = 7vin Apgg=T o
4
Iof
f shear.allow = '4'36000'3'
ibf n
w = 490-— Ibf
steel ) W chanel = 5'4‘—1{

Ibf

w ]5:® 1.8~—
L1.5x1.5 f

3.
W plate = (2.25-ﬁ<7433-ﬁ-§- m)»w steel
W chanel = (27334t + 2.225-R)w o o1

W1isx1s5=(2733:ft+2225f)w LL5x1.5

Piin = W total.recir + Wotate * W chanel * W L1.5x1.5
P iy =980.371 -1bf

o P
rod
A rod

1bf
Trod = 798878 =3 < fsnearallow ==>OK
: m
xD,. g N :
Rgark, Tgble 17, case 1 1 - rod Radius poop pend = 1.75+in
(circular ring) rod T T .
Lyod
o=

. 2
A rod'Radius pooy bend

a=0008 kp=l-a
o . Plif
M hook.bending = -32Radius pook pend'k 2 1
_ Mook bending P rod
fb.hocvk = 1.2
rod

R < 3 lbf .
Fhhook = 3681107 -— < Fpending.atiow ==> OK

) in
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- Calc # W-320-24-035
. Revision 0
Fluor Daniel Northwest Page 10 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Job No

Date 2/25/77 By N.D.Ha Affa
Checked 3-31-91 By R.A. Giller 4
Location : 200 East Area Revised By

Subject : Recirculator skid evaluation

Weld checks
Between L3x3 and TS3x3
d g = 3in
b yelg = 3in
A weld = b weld * ¢ weld

2
4 weld '(‘“’ weld * 4 weld)

S weld =
6:(2'0 ye1q + d yeld)
<2
S \veld =2-5in
P . W recir
y.weld 5

M weld = W recjr 11.5:in

2 . 2
~ P y.weld My weld F wind.recir
fiveld = * *

A Sweld  2A weld |

weld

. 3 Ibf
t =1.062-10" -—
weld “a

) bt
[ electrode.allow = 70000'7' 3
in’

f
Weld g, = weld
B 707 £ ejectrode.allow

Weld ;0 =0.072+in < 3/16" ==> OK
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Cale # W-320-24-035
R Revision 0
Fluor Daniel Northwest Page 11 of 14
DESIGN CALCULATION
Client : Project W-320 WOIJo;g: 23/97
Sorhiang - T 3 . Date ©/ By N.D.Ha
ject : Recir skid Checked 3-31-97 By R.A. Giller /MM

Location : 200 East Area Revised By

Weld between TS3x3 and 9°x9" plate
d \weld = 3in

D weld i~ 3in

A weld = (b weld + ¢4 weld)‘2

2
d\veld

Sweld = P welddweld ¥ —— 3

S weld = 12° in”

P ~ W total.recir N M tipping.recir
y.weld © 3 18in
-~ F wind.recir
P weld = 3
2 2
¢ . P y.weld N Py weld
weld = A weld A weld
. Iof
Foveld =114.234 - P
f weld
Weldsize = 577

electrode.allow
Weld ,o =0.008+in < 3/16" ==> OK

Weld between platform and 9"x9" plate is adequate by comparison
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- Calc # W-320-24-035
3 Revision 0
Fluor Daniel Northwest Page 12 of 14
DESIGN CALCULATION
Client Project W-320 WO/Job No
Sublect : Recirculator skid evaluati Date 3/2¢/77 By N.D.Ha M“
ublect @ Recwewator skid evaluation Checked 3:3-97 By R.A.Giller 24 A:A

Location : 200 East Area Revised By

Concrete slab 4.25ftx9ftx6in

The steel frame skid is supported by the concrete slab, assuming the loads are distrubuted
uniformly on the skid rectangular frame. Therefore, we can use the wall loading on slab method

to find the stab thickness.

ksi = 1000432f
in
Concrete slab thickness tgjab = Oin
. 124 slab2
Section modulus of 12" strip concrete M := —
" Ibf
Modulus of subgrade reaction k= 300~~—3
in s
. . Ibf\’
Modulus of elasticity of the concrete E = 57000 'f/_c (m~z>

Eo=3.122:10" ksi

E_t 3

Slab stiffness Stiffness = —° slab
2
1281 -v )

' 1

3
' E t
Radius of refative stiffness L= c sla: L =20.923 -in
12(i - v}k

With concrete compressive strength of 3000 psi, Subgrade modulus of 300 pci

Per table 5 reference 3 the wall loading allowable for 6" thick slab is 1497 Ibfift

_fﬂ’" /_#4 at 12" o.c. (both way)

(‘.""T . (T{ . " PP § S -

R
dp : diameter of rebar
Hook bend radius is 4d),

_Concrete slab

Page K-13



HNF-2468, Rev.0

Calc # W-320-24-035
) Revision 0
Fluor Daniel Northwest . Page 13 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Job No
Subject : Recirculator skid evaluation Date 3/2‘,/4 ’ e MW
Ject ator Checked 3-31-97 By ler R4
Location : 200 East Area Revised By
Dimension of steel frame L long = 7-ft
L ghort = 2:25-t
M tipping.recir
G *Pug
Load on frame 18'm
Walljgg = 77
2L jong * 2L short
Tof ’
Wall g4 =116.054 - < Wall load allowable 1497 Ibffft ==> OK

Shrinkage and temperature

Friction between slab and subgrade L Ls
use 1.5 per AASHTO guide L

o 03
W conerete (11°:3) &

ﬁz

Concrete self weight W concrete =

lbf
W concrete =72-5 ﬁ_

L slablong = 7' ft

Tensile force in (bfift width of slab T W conrete HL- slab.long

T =380.625 _lkf
ft
T-in

A=
Sf

y.rebar
A =528610"" vin®
_ 200-12-in6-in e -4 .2
A g min * 5 A =5286:10  +in
y.rebar
Use #4 at 12" o.c. each way or W4 wire mesh with 4” wire spacing. Places bars/wire mesh near top face of

slab, minimum cover is 1 1/2" or at least 3" from the bottom of slab {(minimum cover for concrete exposes to
earth ACI 7.7)

FINAL:
Provide 4' x 8' x6" thk slab ( soil supported, non-structural)

As (provided) w/ due consideration to design forces >1.33As' (req'd by analysis)-
WWE 6x6 - W 2.9 x W 2.9 is adequate.
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Calc # W-320-24-035

-
§ L Revision 0
Fluor Daniel Northwest Page 14 of 14
DESIGN CALCULATION
Client : Project W-320 WO/Jol} No
Cohiang . _— . o Date 3/2¢/47 By N.D.Ha T
ject @ Recir skid Checked 3-3(-47 By R.A. Giller 2444/ -
Location : 200 East Area Revised By

Bearing pressure

L Slab.short = 4.25-ft

L slab.long ™= 9B

A L

conerete ™= L slab.short’ slab.long
L slab.short
W M tipping.recir 5

P total.recir
caring = +
bearing © "5

3
concrete L slab short

Ibf

P bearing =890:398 2 < UBC (Table 18--A allowable pressure :1500 lbf/ft2 ==>OK

Check anchor bolts (4 of 1/2" anchor boit)

Because the tipping moment is greater than the deadweight moment, the steel frame need to be anchored to
the concrete slab.

M dw total.recir = M dw.recir * W stab 'L recir.arm
4 .
M gw total recir =2-38810" +inIbf > Mypping recir ==> Bolts are needed

M yippi 5
= pping.recir
Force on Bolts F bolt tension = —Sepiog foo
F polt tension = 983-317 +1bf
F wind.recir

F =
bolt.shear 4
F yolt.shear = 107.751bf

1/2" Carbon Steel Kwik Bolt Il alfowable working load (3.5" embeded)

Bolt tgnion = 2130-Ibf

Bolt := 1600-1bf

shear

1 F bolt.shear T bolt.shear
Bolt tension  BOIt shear

[=0.118. <1 ==>o0k

page K15
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Concrete slab detail

b #4 at 12" o.c.(both way) or W4 i,re.mesh .
/— w 4hgire Spacing

'y )

A
R \ . . J 6"

~ [

/i in}

3 ]

dp : diameter of rebar
Hook bend radius is 4dy

37164
L2x2x1/4 16"
cut to suit (Typ.)

1/2"Hilti II bolt
3 172"embeded

Concrete slab

M Page K-16
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Fluor Daniel Northwest

CALCULATION IDENTIFICATION AND
INDEX

Page i of iéi
Date

May 8, 1998

This sheet shows the status and description of

piscipline Structural Wo/dob No. ER4319/W-320

the attached Design Analysis sheets.

project No. & Name Project W-320, Tank 241-C-106 Sluicing
calculation Item Exhaust Skid Platform Modification

These calculations apply to:
pwg. No. H-2-818470
Dug. No.
Other (Study, CDR)

The status of these calculations is:
[1 preliminary Calculations

[X] Final Catculations

Rev. No.

Rev. No.

[1] Check Calculations (On Calculation Dated )

[] Void Calculation (Reason Voided )

Incorporated in Final Drawings?

[X] ves [1

This caleulation verified by independent “check" calculations? [] Yes [X]

caleulation No. W320-24-036

Rev. No. N/A

No
No

original and Revised Calculation Approvals:

Rev. 0
Sighature/Date

Rev, 1
Signature/Date

Rev. 2
Signature/Date

originator Ann S. Lapgevin
524n4,&£24~¢le%\

5/8]gg

Checked by @:é : /5'//2%

Checked Against
Approved Vendor Data

Approved by Z é oo M/‘Z-% a
NAY

Design Analysis
Page No.

INDEX

Description

i Index

1, 2 Objective, Design Inputs, Conclusion

3 - 15 | Analysis

Att A P1 spec pages
Att B Air Monitor Calc pages
Att C Material Certs

A-6002-143 (01/97) GEF410
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DESIGN VERIFICATION SCREENING CRITERIA 2468, Rev.0

Calculation
Project/Document No. W/ 320 24 - O34

When the design or design change affects hardware, independent design verification must be
performed if one or more of the following questions must be answered affirmatively (YES).

YES NO

/ 1. Does the design or design change involved meet the established criteria
to be considered Safety Class?

\/ 2. Does this design or design change cause or permit changes to Safety
Class instrument or alarm setpoints outside of previously approved
operational limits? ‘

\/ 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

\/ 4. Does this design or design change involve or change design that has
previously undergone formal design verification?

b o?ﬁ/% £/12/98

Assigned Lead Engi Date

&%WZ Tr3fss

¢” Engineering Manager Date
Original Design Package Distribution: Design Change Distributi_on:
Project Manager Attach to Design Change Notice

Engineering Manager
Technical Document Controt

A-6002-330 (04/97)
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cate. No. W320-24-36

Revision 0

Fluor Daniel Northwest

DESIGN ANALYSIS Page No. 1 of /5
ctient Numatec Wo/Job No. W-320
subject Exhaust Skid Platform Modification pate 4/14/98 By A.S. Langevin /Zﬁl.
Checked 5//’/?5 By
tocation 241-C Revised BY

OBJECTIVE
Design an extension to the existing exterior platform for accessing the sample
probe enclosures at the exhaust skid stack.

The original design provided access for the Tower enclosure but did not provide

access for the upper enclosure. Changes in the access frequency now necessitate
the raising of the platform so that both enclosures are accessible.

DESIGN INPUTS

CRITERIA
The platform and the exhaust skid are General Services. Design the platform for
the same criteria and referenced codes as given in the exhaust skid procurement
spec W-320-P1. (see attachment A):
Snow Load: 20 psf

Wind Loads: per ASCE 7, Section 6, Wind speed = 70mph, I = 1.07, Exp Cat C

q, = 0.00256 K, (IV)?
= 0.00256 (0.8 from table 6) (l.07x70)2
= 11.49
p=4q, 6 C
= (11.49) (1.32 tomtables) (1.33 from table 12 for square with h/D = 3}
= 20 psf
Seismic:
for the stack and other equipment as per Pl spec:
Fp = 0.375 Wp
for the platform, a nonbuilding structure, section 1632 of UBC applies:

V=21(C/R

W
(0.2) (1?25) 0.4) W
0.1 W

(LI [ | =1

Live Load (includes snow load): 100 psf, (UBC Table 16-A pedestrian walkways)

BD-6002-142 (02/97) GEF409
(02/97) GEF page L4
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calc. No. W320-24-36

Fluor Daniel Northwest o
Revision 0
DESIGN ANALYSIS page Ho. 2 of 15
ctient Numatec Wozdob No. W-320
subject Exhaust Skid Platform Modification pate 4/14/98 sy A.S. Langevin gfkﬁ(
Checked 5////9& By
Location 241-C Revised BY
REFERENCES

CODES

1) W-320-P1 Procurement Specification Exhaust Skid Ventilation Air Cleanup
Trains

2) W~-320-P41 Procurement Specification Isokinetic Air Sampling System

3) FDNW Practice 134 215 5130 Miscellaneous Typical Steel Ladder and Safety Gate
Details

4) Air Monitor Corporation Design Calculation Report for an Air Monitor Supplied
Instrument & Isokinetic Control Cabinet and Stack Section (dated 12/20/95)

AND STANDARDS
AISC Manual of Steel Construction, 9th Edition
Uniform Building Code 1994

ASCE 7-88, Minimum Design Loads for buildings and other structures

METHODS OF ANALYSIS

Hand Calculations for platform design. Used standard details of FDNW Practice
134 215 5130 for the design of the Tadder and handrails.

ASSUMPTIONS/UNCERTAINTIES

The existing stack and support system, together with the exhaust skid platform,
are structurally sound and capable of resisting current design Toads in
accordance with DOE 6430.1A and UBC requirements. Comprehensive structural
analysis of the stack and exhaust skid platform, to ascertain their structural
integrity, is not part of the scope of work and therefore not addressed in this
ECN. Only cursory review and design check of the pertinent elements as required
for interface purposes shall be performed.

The existing skid checkered plate receiving the probe enclosure's access platform
support legs is assumed to be adequate requiring no additional reinforcement.

CONCLUSIONS

See ECN 647838 and these calculations.

BD-6002-142 (02/97) GEF409
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DESIGN ANALYSIS Page No. _ 8 of J&
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Subject Fxfy + Stid Date £/24 /95 V%gm
P;(af%:in Mol Checked 5 /7//9% By 2l
Location 2_4_)— k Revised T By

De%frmme W;ﬁm /4/{4.5 and dew( Aoads /1
[/Jors'f Case D/recﬁon s

. w/ A/D LOA D e e e e , RS ..,...,Wi».,-.,,._‘.,,,.,‘,M,wé._u. P

/?a/'/l‘hﬁ : % [(4'% z)+ (3,5’x2>j

C5+ éiy(ét’); b
N,Aﬁggxz )(4)(4 =400 . .

—2egs, horiz L f/CmS e

c4 )(3}(@} =600

. ’Toebaard (/ ) : g .
Ladder: ZE () 4 (s><> - 159
_...7-ub/r;7 Ear)dle 7 )[4) = g0

757‘&( Ju/deé Area 20 47 ﬁl z

Pt Lind Soad”
| 20,47 #> /zo,m% 4/0 73

w/rzd Laad
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Location 24 /[/-C Rewsed ! By

De WM//LQ '-Dead§ r(oads; cnd \S‘a/csmonadS
65/5 MIC LOAD | | | i
Ladder : (3/ﬁ xé/ﬁ)(/ax@ (/5/%%&/6) 954
/@wmg (227 Jé/ﬁ>2(7x.2)+(?5><é)] - s

Toe board : (3.%16/.,;,)(&9,, S T 5 A

csiuﬂ : ?(ama}ﬁ)(w)é = 94

ﬁ:%zwffﬁw ) T

7S 3x2xh: (7 Il ﬂ/ﬁ)[(4x4>+ 3><4)] = /99 ,46

. deross pleces _ R

C4x 57 (5—4 J%L} (& x8> | s 256;,1,6

C-/e s ¢(msf7wces :

,; L3X3)< /7? ﬂ/g)(sxq) = FZM

Condu 1‘ f' as Sure = 50,(,6
L ToTAL DL- = o U

P/ﬂff&rm &/5M/C /1 30}(4_/)(9QO> "' /25 -/éé
S ;(g, cgd,,a,( _/‘ Selsmlc-

See /9,/43 ! . Pagel-7
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i

75/0 /D/Q/Lforn? - De*ermmz DL #L(_

DL = /?a/o(w; + Mddw+ Tebowd + CS + émfm?
9%

=57+—-——-+47+94+é@‘
= 245 : — 345'

LL = 100 psF

'j/)/lowab/& Um/orm L o / X/g vl
05’,087" (Irwnj Grafmg Cﬂfﬂbq) 6//& ng

Vsc VEZ A
%DL+LL3 /Zz,@s—f’ émhn‘;a; _
M /Z%psf//S) 200 ’M/H
g ) ()t (s presed—
vl
' 200 Mbly 2(3 )> %ET‘@ %
YO (3“') e e
= /73 7‘/_Jx5 {
M 178 (1=
7[-@ == gag,n> = TR psi = 002@ ,
bena’mﬁ Shesses V@rjsrm;// Use. CE5EXx6,7.
/S’ eqerions | at” Supparts o _Suppor? 9””7”?

R < Fr4e=a?)= ZOO 209 /22 =) = 2LT AT so»j.z*/oﬂe
/61’21(«(+a>2~59c;9(3+/) 533 U4 &3540/(,6
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2.3.3 Air Movement and Control Association (AHCA)
89-83 Standards Handbook %
_ Revised 1986
210-85 " Laboratory Methods of Tésting Fans for
Rating Purposes )
2.3.4 American National Standards Institute (ANSI)
$2.19-1989 Mechanical Vibration - Balance Quality
Requirement of Rigid Motors, Part 1,
petermination of Residual Unbalance
2.3.5 American Society of Civil Engineers Standards (ASCE) AEE———‘
ASCE 7-88 Minimum Design Loads For Buildings and Other
Structures
2.3.6 American Society of Mechanical Engineers (ASHE)
- AG-1-1991 o Li Code on Nuclear Air and Gas Treatment
B16.5-1988 © Pipe Flanges and Flanged Fittings
= - N509-1989 Nuclear Power Plant Air-Cleaning Units and
Components
Y N5}O—19§9“Mx :;Tégtjﬁg of ch]ear,Air—C1eaning Systems “FV
NQA-1-1994 . " Quality Assurance Program Requirements for
Nuclear Facilities . ’
2.3.7 American Society for Nondestructive Testing (ASNT)'
SNT-TC-1A . Recommended Practice (Dec 1988 Edition)
2.3.8 American Society of ‘Testing and Materials (ASTH)
A 36-91 Structural Steel
A 193-91a Alloy-Steel and stainless Steel Bolting
- Materials for High Temperature Service
A 194-91 ~ - Carbon and Alloy-Steel Nuts' for Bolts for
’ High-Pressure and High-Temperature Service
A 240-91a . Heat-Resisting Chromium and Chromium-Nickel
: Stainless Plate, Sheet and Strip for
pressure Vessels
© . A 325-%2a . - High-Strength Bolts for Structural Steel
Joints, i .
A 563-92a ’ -Carbon and Alloy Steel Nuts S
W320P1.5P.39 -4 - W-320-P1
Rev 0

A,/ 03/14/95
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A 786-89 Rolled Steel Floor Plates
F 436-92 Hardened Steel Washers
2.3.9 American Welding Society (AWS)
D1.1-92 Structural Welding Code-Steel
D9.1-90 o Sheet Metal Welding.Code
2.3.10 Federal Specifications (FS)
RR-G-661 . Grating, Metal, Bar Type (Floof, Except For
- Naval Vessels)
2.3.11 International Conference of Building Officials (ICBO)
usc Uniform Building Code (1994) <
2.3.12 Institute of Electrical and Electronics Engineers (IEEE)
519-1992 Recommended Practices and Requirements for
o Harmonic Control in Electrical Power Systems
2.3.13 Instrument Society of America (ISA)
$5.1-1984 (1892) Instrumentation Symbols and Identification
2.3.14 National Electrical Manufacturers Association (NEMA)
250-1991 : Enclosures for Electrical Equipment
ICS 6~1993 Enclosures for Industrial Controls and
7 B Systems
MG 1-1993 © Motors and Generators
2.3.15 National Fire Protection Association (NFPA)
70 (1993) National Electrical Code (NEC)
2.3.16 Underwriters Laboratories (UL)
Electrical Appliance and 1994
Utilization Equipment
Directory
2.3.17 Washington Administrative Code (WAC)
Title 29 v Department of Labor and Industries
Chapter 296-24 " General Safety and Health Standards
W320P1.SP.39 -5 - ' W-320-P1
Rev 0

03/14/95
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3.1.1

.3.1.2

.3.1.3

.3:1.4

.3.1.5

.3.2

.3.2.1

‘at an elevation of 700 feet above sea level. Equipment must operate

W320-249-036 -
HNF—24§8, Rev.0
Environmental Conditions: The Air Cleanup Train will be located outside -

without failure at ambient conditions of -20 to.115°F, and 0 to 100% %
relative humidity, in rain, sleet, snow, extreme blowing dust, and
jntense solar radiation.

;Structural Criteria

'i §tructura1 steel supports and components shall be fabricated in

accordance with the AISC ASD, $329 and S$335, and the ICBO UBC.

The skid shall have a heavy duty, structural steel base that provides
ctructural integrity for the entire ACT system assemblv. The
arrangement of longitudinal and cross beams shall provaide the required
strength and stiffness for the base, and support for equipment
installed.

Deflection of the entire base shall be minimized so as not to cause
damage to container elements or equipment installed. Base construction
shall take into account loads imposed on the structure during seismic,
1ifting, shipping, etc. Permanent deformations to the base shall not

~impair performance of the structure.

Lifting atfgchmeﬁts for the skid shall be engineered with a safety

_factor of 5. The manufacturers' name or jdentification mark shall be

forged in raised letters on the 1ifting attachment. Include any special
instructions needed for a safe 1ift along with manufacturers’ data on X
1ifting attachment. 2@1

_ The base shall be constructed and detailed for attachment to a concrete

pad. Anchorage locations shall be provided.

The base and stack support shall be fabricated to handle static and

“dynamic loads imposed by the Buyer provided 14-foot long upper stack and
‘rain cap assembly. The Buyer provided upper stack section shall be

subjected to the Toading stated in 3.3.2 and shall transmit those.loads

_to the Seller’s Tower stack section. Thus, the Tower stack section
_shall be fabricated to support the loads imposed by the upper section.
See Sketch ES-1.

Structural Loads: Loads shall include live, dead, wind, snow, sleet,
and seismic loads, including normal, operating loads. Other loads,
either static or dynamic shall be considered auxiliary Joads. Equipment
function shall be maintained during load conditions.

Wind loads: Loads shall be in accordance with ASCE 7, Section 6, with
wind assumed to come from any horizontal direction. Fabrication of the

~ structure and components shall be based on the following:

a. ~ Basic wind speed: 70 mi/h. K
b. Importance factor: I = 1.07. _4{~A'»
c.  Exposure category: C. : el
W320P1.5P.39 - 14 - ' W-320-P1
Rev 0
03/14/95
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3.4.1.3

3.4.1.6
3.4.1.7

W30 -24- 0306
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snow loads: In accordance with ASCE 7, Section 7. Use 20 1b/ft?.

Seismic loads: Seismic loads shall be in accordance with the 1CBO UBC,
Sections 2336 and 2337 (Zone 2B), where Fp = 0.375 Wp.

a. The 1lateral force, Fp shall be distributed in proportion to the

" mass distribution of the element or component. The distributed forces

shall be applied so that the most critical loadings result. These:
toadings shall be used in the fabrication of the elements or components

and anchorages.

b. Orthogonal effects, as described in the 1CBO UBC, shall be

satisfied by designing such elements for 100% of the seismic forces in
one horizontal direction plus 30% of the seismic forces in the
perpendicular horizontal direction.

Material

Materials shall be new, and conform to a national standard such as

ASTM or ASME. Pressure poundary material shall be in accordance with

ASME N509, Sections 5.6 and 5.10; as applicable.
Structural steel shapes, plate, and bars: ASTH A 36.
Stainless steel sheet: ASTM A 240.

Floor plate for skid base: ASTM A 786, using ASTM A 36 material.
Diamond Tread. .

Bolts: ASTH A 325, Type 1 or 2, plain (noncoated), or ASTM A 193, as
applicable. . '

Nuts: ASTM A 563, Grade C, or ASTM A 194, Grade 8F, plain, heavy hex,
as applicable. )

Washers: ASTH F 436, circular.

Metal Grating: FS RR-G-661, Type 1, Class 1; Material S, hot-dip
galvanized. Grating shall be plain surface type with end banding bars.
Provide manufaqturer‘s standard clips for attachment to framing.

pressure boundary materials in contact with the air stream shall be

300 series stainless steel unless noted otherwise in this Specification.

-Tape and adhesives leachable chloride content shall not exceed 15 ppm,

and leachable fluoride content 10 ppm; 3M Company preservation sealing
tape No. 481, g mil thick, or Kendall Company Polyken Division No. 226.
In addition, materials which contact stainiess steel during fabrication
and shipping shall not exceed these timits.

Fabrication and Assembly
Base Construction: The base shall be consiructed from fabricated hot 6r

cold volled or cold formed steel shapes, welded on suitable jigs or
alignment beds. welding shall be in accordance wWith AWS D1.1.

W320P1.SP.39 - 15 - ¥-320-P1

Rev 0
0
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Prejact: whe w20 -P4l W.0, No: 25255

Contract Na: _P.O. 80141

3.2 cONT_CALCULATE  \WiND LOADS (STACK SgcTion)

WIND LOAD IN X DIRECTION

:..TEM @(nu/,{*} Cr Apr) £ (p0) | ) My (n-te) |
.E?Mul.p. (1.3 Le 6T 347 nz" 3,886
Lawes
scaurs | 11D 2 (29 28.6 | 80" 2,288

sﬂ,&ﬁw 1.3 .2 £.56 t:|S.+ e 8,209

£x 8.6 £:178,7 £:14,483

WIND LOAD N "Z" DIRECTION '

TTEm o Beteepd] (e » Aptrry | R (a6) Yo | Mw (iN-1b)
eaasone | 173 L2 3.33% &9.1 la" 77139
gwcosore | 173 | L2 |z.22 |46 8o’ 3488
gsmek 1175 L2 8.0 ele | 12" L4959

R _ - 3, TOTAL MOMERT
: 13,6 | &= ?-81.3 é— £ 23,38C AT STACK BASE
FIND VERT'\C.AL cEN-rrzo:D OF WIND ForgE Ac.’T‘\ON

Vs S8 . el i:\gé?}:_és-,‘@ﬁ’ ) TaBzntove |
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A-,.L v 138
THEREFCRE U 2 . — : : :
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Carporation

[ : DESIGN CALCULATION WORKSHEET

Projects WHS  WRAZO-P4& W.0. Nos g:g S
ContractNe: _ 70, SQiLlh

5.0 SEiSMIC FORCEL  OM  STACK ComponENTS

ASSEMBLED STACK WEIGHT = 1h =W,
Fp20.375Wp (FRom SPIC. SECTION 33,14

Fow O375(5001) > Fax 18816

sEiSmic Forer B= 188k« 03(182W)D K244 | <

ToTaL FORCE f = JEISMIC + DEADWEIGHTS Bz 500 by 2.94/b

" THE ENTIRE LOAD wiLL BE TDISTRIBUTED SUER TWe
6 PLAN 5B AT A-32 HEX HERD HIGH
4 EWS. SHEAR + TeNsiLE STRESSES
Wwitl RE CALCULATED BASED oN THE APPLIED
Ab T. . ' /
Lo PER BotL Fes 74’?‘5/&5&3 > F=93
S| CALCLOLATE  SHEAR PeR BolT
SHEAR AREA. (A,) = Flop)t= 7(I5)*
kil

Agm 441 8™

e T

YIELD STRENGTHR of BoLT = 92 Krsi (ga,_\  4-30) » '
(SAFRTY FACTOR =3 | (FRom 3P Sec 3,30 () © . - R

ALLOWABLE (oAb = 92 Kpse . 2.3 0 , _
. _L5 £>d 0;...':- 20.6 KP?.

ALLO ABLE SHEAR: O C Ta D g;]s—,s 1(‘:'}“"

- £ ‘
& £ A2l D7 2i0kr <4 1S 3 kpse D 282 TD

,4«54&,”‘
Praparad Byt _s_;g‘mw L\.  THe: HALH EH Gie Dates Lo S —7',8:.. .
: . - -—
Verified By: PM!/A«..E-M THis: meL . @%"} CM(V(} Daras [2-20-4¢
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5.5 CALCULATE WIND LOAD (STACK SECTION)
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10” : l
¥

L |t
@ |1
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Al e ®
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Ag s 8 1a4") -1-(2-?"*20") - (m"x\b") B - {9s2MT = 136 Fre

Cp Ta BE CALCULATED ON A COMPONENT Bresis

- FOR ToP ENUSSURETPE HelauT, 24" ; 2.4¢3 W Ga 2
. R " \uh'r\*c 13! "
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Elec. Equip. Rack Check Calculations



FLUOR DANIEL NORTHWEST
-CALCULATION SHEET

Cale. No.

Revision

W-320-24-037

Q

Page No. __1 of 8. |
Client Numatec Hanford Corporation Contract/Job No. W-320-98-005 (NHC-9853435) )
Subject  W-320 Tank 241-C-106 Sluicing Origin
. . gpm (i23/38
Elec. Equip, Rack Check Caleulation: Checked By W.J. MAGRUDER Date lb ik
Date

Location_241-AY/200E Revised By

i i
2) ECN No 6 7828 showmg addmonal eléc. equlp o be supported by the exst rack AY-
+-FIT 0622 -

page M-1

E-NW-123A (5/98)



FLUORK DANIEL NURKIOWESL

CALCULATION SHEET Revision _Q
) Page No. z of
Client __Numatec Hanford Corporation Contract/Job No W-320-98-005 (NHC-9853435)
Subject  W-320, Tank; :241-C-106 Slpicing Qriginated By LA VALLE Date 6/23/98
~ ?\/} N ) PRV
Elec. Equip. Rack FIT-0622 - Check Cales, Checked By deld i ;.,4',' o~ _Date (" '/<. }Ykde)
ocation__ 241-AY/200F Reyised By Date_-

Page M-2

E-NW-123A(5/98)
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FLUOR DANIEL NORTHWEST Calc. No. _W-320-24-037

CALCULATION SHEET Revision _0Q
Page No. 2 of ;“.?'
Client Numatec Hanford Corporation Contract/Job No., W-320-98-005 (NHC-9853435)
Subject  W-320, Tank: 241-C-106 Slujcing Originated By LA VALLE Date 6/23/98
Elec. Equip. Rack FIT-0622 - Check Cals Checked By Wl Prigie " pue  6/23/95
Location  241-AY/200E Revised By Date_-

Page M-3 HNF-2468, Rev.0 E-NW-123A (5/98)



FLUOR DANIEL NORTHWEST
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Client . NUITATEC MAENZ AL TP Contract/iob No, oz L DT ]
cubiest V1-220, TANK 241-€-106 - OuginatedBy £ A VAL e € 122]9
SLUICING = ELEC. EQUIPRACK Checked By W Y s Date &/ /98

acation FlT-0622 - CHSCK ChLLS, Revised By

Page M-4
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CALCULATION SHEET Revision Q
Page No _5_ of 8_|
Client HYymATEC /L//“NFOAD CoRF Contract/Job No. : il

Subiet W= 320, TANK 241-C-106 _ originated By L A /ALL;/ZVDJQKe sfee);:
SLUICING - ELEC EQUIP RACK Checked By tv g M]lﬂ/"‘/ Date //03//€
FIT-0622- CHECK CALCT  RevisdBy ’ ate

ocation

TN
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CALCULATION SHEET Revision ‘
Page No. 6 of 7|
Client NUMATEC HANFORL_CIR [ Contract/lobNo. G5 /20 £ 07 ([Ru 319/A-22

|_Subject W—E‘.'EO: TANK 24~C-106 Qriginated By L //',‘L Le mae 4/.,,-/ /-
SlurciNg - ELLC, &Pz AACK_ Chesked By Wl W"j/’/“\* Date C/l?/‘/‘

Location, F[ T“ or s CHECY TALL. Revised By Diate

oy
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Date.

Revised Ry

"
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Revised By
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Electrical Equipment Rack of the Annulus Ventilation.System
AY-101 and AY-102 under seismic and wind load conditions.

structural evaluations of the
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N/A

0. system/Bldg./Facility:
AY-101 and AY-102.
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Structural Evaluation of Annulus Ventilation System .
Electrical Equipment Rack /5 TnTaAl /%%qgs

OBJECTIVE

The objective of this analysis is to perform a structural evaluations of
the electrical equipment rack of the annulus ventilation system (AY-101 and
AY-102) under the seismic and wind load conditions. A1l the attached
components and the system evaluated meet the requirements for dead load and
natural phenomena hazard loads (seismic and wind) and are structurally
qualified.

This report contains all the calculations to qualify the structure under
hazard loads.

INTRODUCTION

The electrical equipment rack system is free-standing and suitable for
concrete pad mounting as shown in Figure 1 (Ref 1). The rack is assembled
using P1000 unistrut and other assorted hardware as described in Figure 2
(Ref. 1). The component and total system weight of the rack is tabulated in
Table 1 (Ref 2). The unistrut channel and combinations are roll formed from 12
gauge (0.105") strip steel.

Under non-reactor Safety Class 3 category, the rack was designated as
low hazard/important system or component as described in Ref. 3. This Tow
hazard (safety Class 3) structure or facilities may be evaluated by elastic
dynamic analysis. For simple structures with non-uniform mass distributions,
the equivalent-static load analysis may be used.

Earthquake input excitation to the elastic dynamic analysis is given
site-specific median response spectra anchored to a maximum ground
acceleration (Ref. 3). Reference 5 stated that 0.12g site-specific safe
shutdown earthquake (SSE) has been maintained for the non-reactor structures.
This Toad may be amplified by multiplying the structure, equipment, or
component masses by an acceleration equal to 1.5 times the peak acceleration
of the application response spectrum (Ref. 4).

The basic wind speed is 70 mph as determined from regional climate data
(Ref. 10). Since the structure height is only slightly over &', the factors
used for velocity pressure calculations are highly conservative.

The structural components connected to the unistrut sfructure are
qualified based on the design data specified in Reference 8. Anchor bolts
embedded in the concrete pad are qualified based on the HILTI system technical
guide (Ref. 9) and design guide SDC- 4.2 (Ref. 6).

i
!
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CONCLUSION

A seismic and wind load analyses of the electrical equipment rack system
have been completed. The analyses were based on the Standard Design Criteria’
(Ref. 5 and 6) and ASCE standard reference (Ref. 4 and 10). The Hilti Kwik-
Bolt 11 (Ref. 9) and Unistrut catalogue (Ref. 8) were used to qualify the
structural components. ’

The results indicate that the electrical equipment rack system are
qualified to resist the earthquake and wind load requirement. The edge
distance and embedment depth for the expansion-anchor and the anchor spacing

meet the design criteria. Mounting equipments on the rack meet the structural
design requirements. .
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ITEM #

Table 1. Component Weights of the Rack ”

DESCRIPTION

11

12-24

o Ut 0

COMBINATION STARTER

P1000 UNISTRUT 465 LINEAR INCHES -
AT 190 LBS/C FT =

UNISTRUT FITTINGS/HARDWARE
12 X 12 X 6 TERMINAL BOX
12 X 10 X 5 TERMINAL BOX

6 X 6 X 48 WIRE WAY
PRESSURE SWITCH W/ENCLOSURE
PRESSURE SWITCH W/ENCLOSURE

* Reference 2.

Page M-15

WEIGHT

50

74
49
15
10
30
20
20

LBS.

LBS

LBS
LBS
LBS
LBS
LBS
LBS

Tem #/ /7
/3 se7Ac TAGES
HNF-2468, Rev.0

268 LBS TOTAL PER RACK



[ : Tt ==L/ /Zeinc
: ,@sum
WHC-$-0443, REV. 0, PAGE 10

32X Tﬂg
{ |
‘ %;\ (6'-2
_uool”‘f
7
OC)‘_L

/3

P& 1 ELECTRICAL EQUIPMENT RACK (Ref.))

- HNF-2468, Rev.0
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[TER #/

3 BATEES
WHC-5-0443, REV. 0, PAGE 11
101102 [iTem RIPTION MATERIAL/REFEREN
SRTar No: DESCRIPTIO ERIAL/REFERENCE DWG NO.
11 1 | 1 | ELECTRICAL EQUIPMENT RACK FIGURE 1 & 2
1] 1 | 2 | COMBINATION MOTOR STARTER PARAGRAPH 3.2.4
HOFFMAN,
Vv | 3 | TERMIRAL BOX A=1212CHNF W/ A-12P12
HOFFMAN,
PV | 4 | TERMINAL BOX A-1210CHNF W/ A=12P10
1 | 1 | 5 | DUPHRAGM PRESSURE SwilCH W/ WEATHERPROOF OWYER, SERIES 1630, |
HOUSING, OPERATING RANGE, INCHES, .05 T0 .25 MODEL NO, 1638-OWP -
t | 1 | g | DAPHRAGM PRESSURE SWITCH W/ WEATHERPROOF DOWYER, SERIES 1630,
HOUSING, OPERATING RANGE, INCHES, 2.0 10 6.0 MOCEL NO. 1638~54P
. SQUARE "0, CLASS 9080,
1} 1 | 7 | POWER OISTRIBUNION TERMINAL BLOCK 7 L8A362104
111 | 8 | wrewar HOFFMAN, F—-B8WABSS
AR AR [ 9 | CONDUIT, 17, W/ MISC. FITTINGS GALVANIZED RIGID STEEL
AR | AR | 10 | CONDUI, 1/7°, W/ WISC. FITIINGS GALVANIZED RIGID STEEL
AR AR | 11| CHANNEL 1 5/8 UHISTRUT, P10CO
2 | 2 | 12| FLAT PLATE FirinG UNISTRUT, P1356
2 [ 2 |13 ] FLAT PUTE FATING UNISTRUT, P1334
818 | 14 | FLAT PLATE FITING UNISTRUT, P1065
2 | 2 | 15 | FLAT PLATE FIFTING UNISTRUT, P1063
2 |2 | 16 | MINETY DEGREE ANGLE FITTING UMISTRUT, P2626
414 |17 | U-SHAPE FITTING UMISTRUT, P1044
6|8 | 18] u~stape FITING UNISTRUT, P1046 A %
2 | 2 | 19 | ANGUUR FITTING UNISTRUT, P2103
2 | 2 | 20 | ANGULAR FITTING UNISTRUT, P2106
24 {24 | 21 | HEX HEAD CAP SCREW. 3/8~16UNC-2A X | 1/4 L | UNISTRUT, HHCS037125£G
52 |52 | 22 | HEX HEAD CAP SCREW, 1/2-13UNC-2A X 1 1/2 L | UNISTRUT, HHCS050150€G
24 | 24 | 23 | CHANNEL NUT WITH SPRING, 3/8-16UNC-28 UMISTRUT, P1008
52 |52 | 24 | CHANNEL NUT WITH SPRING, 1/2-13UNC-28 UMISTRUT. P1010
* ENUARGE 9/16° DL HOLE T0 5/8° DI FOR HILR ECLT CLEARANCE.
=
= FIGURE 2 - PARTS UIST (RzF 1)

HNF-2468, Rev.0
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ANALYTICAL CALCULATIONS

Zed T, /3/6//7<
265

Page é of 13

Subject _ ELEJRIcHL Z—@U;{W&w fhef
Originator N C//Pl’) Date IZ//f//fif
. Checker £ r—vA Date 13/

/. Setspic ‘ At fs1<

Lo §s:
| R CLASS 3 STRUCHRE
THz HokiZontzd 9—&@
/s ( Rer 5) a,/;_g_
Whike e VERTTCAL
ﬁ—éaﬁﬁ /s ‘%xa./bso,ajé_x
LOAD Wite BE Lo HR/vzD

ULING  stuppE— RobT-Sur (SRSS),
MeA D,

SNALYS IS
XD aiechim ( foks 2onTHL)

L5 X 0./2_5_: 2,12 X248 = 4§ /45
SHedd = ji’?‘ - /z ’-"'g@_}f

Tesed = 4¢

Z - DifeeTion ¢ HoRIZoNTAL)
 SKeAR = %/—/L/,
Tersnn = 48 L7 G o1

[2.§ Az
= 858/

Page M-18
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ANALYTICAL CALCULATIONS /3 4

page 7 of It

Subject C/L?‘—TR'%' ERuPmeEvr Rk

Originator W CHzA) Date /L//f/ff—
Checker [ L/,.-\ __ Date V3 /74

XQ Dfectron (VERTIEAL)
5 .
LEhG X HoRr2 =52—x LiX 288 = z2if

Teusiod = HF - o)

&fm/é SKES fuR DIN Ectrorit. Lofp CofyBrnr3Troms Pag folT,
S SHenr =/;/’ 12502 =y, #

TESIN = L f79Y a5 S - 2 #

lonsipee CoNCRETZ YA 'ﬂu/o//// o eeo yz:20
FoR CARRON =zl H/L77 BoLT IL oF /{, THE M von)
AtLoupnlz Fop  FeF )¢

Tensren /00 /’5/‘ S poeT
SHEAR l, 40 PS| JpoeT

SBSOMING MINIIUA) EBED e T 0 2 /’5/ FoR GAefY BT
THE DESIGN SHALL Mol CeSIDEC AN CHOR. pRETENS o0/
BAED oM THE (NTRAzTiens fe@ouliRzmEwis -

SHear ArpLied " Tesron) APOLIED /.0
S lerR filodinE TENSIN flotigslz ~

(7 . &7

L7 - j ak,
/100 T//;éju = o0& < /o

°3
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ANALYTICAL CALCULATIONS 2‘6[5

Page 2 of I3
subject _ ElEARILL BOVIMEt RAck

. Originator \/J\ Oﬁ?f\/' Date ”’/f/ 7
Checker £ e Date  '/3/98

2. Epsz DrsTANCE
R T CARBON STEEL HieTr Ak FecT AMD Kik-
Ror 7 IL, THE MINIMUM DISTRNCE FRoky 77~ St or/
ANenop CEARER LINE TO THE BEGE OF THE COLETE
Wot Less okl o Nemvist.  pramETees. For K el
e ED6E D/ 7R e F /%J//?@ o8 (/WLZ— 7, KEF 5)

SHeAR = 62 /
TEN 100 = 5’"

Ths pesiou /s 587 So LEss 7/ 5%/ Y
TR CoNs/DER THE &p6E DLTRNCE Latp JEPUCTIof
TrrEel o F 500, THE ppckor e MEETS THE
REQUI RmtrBn]™ &5 INTERA=TIoN LoADING FHe)ok .

2, fnckog SppeinG
ANCHeR SPheE Berweer AHEH RS 1S 2 Moty }
pramerze, J2x B =g FoR A ckops pEFwEEA AL 4D D
Is 47", A-c p> p-D 13 o, ¥2."fs SEEN R0ty FrEUREL
IN PHEE 4 ZT MEERE THE AMHOR Pt STzl REHzA T
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ANALYTICAL CALCULATIONS
Page ? of /3

Subject Cleeffilth ZOVIpMZNT Rhck _
W. CHee Date ____[2ofaT

Date 1/3 /98

Originator
Checker L.

3. M= ﬁ/V:—//T DELTH
Fok ! Hwe pseT I, 77}@ NI OR) Zy Lerinz

Dep## 15 2" THEREFpE THe B ﬂ/stz%v'mz_
THICANESS  SHo0Lp R AT LEAST SRELTER FHAN 2/{/
OR F2R 544/‘5/77, Comcherz Sovrp ke " 7ok,

4, Mourh g é&w/)/%«‘fff SEr I CHE=f,

FoR Seisfire. ClLfsc- 3 EQUIPhET, USE fer. 7 R

TOTHL  (ATRASL  SErsirie DESIGH ZopcZ, /7 , follotiit

FoRmvis mrhy pe oseo  (REA 7)
5= 2354 |
- (A= -2

HHerz 2= Sepsmic 2ey= ThefA 24 =03
= /28 (THEE Jd-4)

o J?/’°/<'77}/VC:~ PaeivR
- oRIeopine Doper Fret =018 (THILE 16=/

/; ﬁ,@r@,—/r 7 ERCP T,

Seo
/'7_, = G/S)(fes) o) = Ol Ly

PR comBgTion s7RrEs M =30 #, TIE Desién ZpeE is
'FP_ o/l ¥l = S '
e % 16 Wi HEC AP S ol 27V}

JRRCE  W1THOUT RROBLELY,

SHewe) Hls Ts
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ANALYTICAL CALCULATIONS /3 FoTAL
Page 10 of 3
Subject ?LMRMM/ wUlPI’nZ’I\/f' /?Ac/c
Originator W, CHenJ Date ! 7’/;/ 1/4/
Checker £ A, Date 3./98

S0 PRecsupr N THZ- ra/ﬁ /5

P= 1h85(-10) ~ 1/, (o75) =-20.43 Pt
= 1S (-lo)- .5 (~028) = — .63 Jira
Wil Logp
LATErAL AEA = 47 (5% 6 )57 2013 P i s
+ 20" = 18T+ /85 Lof§rrophl. / 7
e Yyl z >
= /737 N~ = J2,) &
b2 ps1
LAFRAL Lot = o2 ps
>
= 1§02 ) # 142 012.0) o
= 3775 s GowRoL Yz ] >
: S&she —JL
VaRrtrehl LorD Fio 1
= 20,2 ( /M)
1 #f

z /0.7 18,

THE thup Aodd oN THE [A7ERAL 50,{774-55 EFI6. 2) Is SHALL DiE 7o
1B sorRee fHEA,

So THE CAITTCHC LfM) LoA) u}?z‘u—u

=

SHeed pe prdcyzed e
THE ConpiTroy) SR FIGUFE [, HoWE/ER, B
THE LATERAL AfEh AAS CHCUCATED —_— 1
AESUMING TeRE Seli)  AHeEA —_— -
oTreTll AT WD, THERESRE,  — | . >
7 i

THE /Ayf/, ,zz,pcc (< CIMERATIVE, g —

Fié. 2
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ANALYTICAL CALCULATIONS Sice s
“page ! of 13
subject  LLEUAR L ERUIPMENT Rpzk
Originator {4, CHen ‘ Date 12 2 fa
Checker ﬂ L/—xm Date /3 /98

7, Worp LoD
THE VECocsTy JRESSRE L A7 HEGHT 2 mpy pE
ChLeshTED BY (CAZF /2) '

2, =0.0025¢ 4G G

IWeRz &L . b]. Veese ExpnsdpE CoZFE 9.8s [ BHpSIRES]
2 i) (=7

CTAE £, RE2F. 140
7= //17/;4/9777”_.; Zeefdf. JeD C eSS, &)
Vo= Phsic Wiy SpEEv: 76 mph ( ReF. T P.3)
5o L
%)—g =0.002560.83(1.57)(79) = 715 /“/ff”

/a,f&gm,ée iy BE ChLevLsTED (fem ¢, Fo.03) B)
P:%:65%)-%6G5)

WHERE &y 132 5§ 2Ges GUST Respeise Femr
CP 208 Fup hIMNDARRD Drrzciion
=-g,5 FoR LETWARD

GG = 035 TIHMRD SHEFE 3 ST DR .
& =—Q2 ANl Epen TURFACE AT press. COZ—H:!CI&N%

WwpperDd

/%M = 115003300 8) S (095) = 32.¢ F5F

‘ = (1Y (e8) = M7 Forr) = 5o poF
LEELIARD

fresirer = h5(132) (-0.5) = 117 (0.90)= =14 % Va
LA (1) (Fe85) =T (R2D) =27 7

Top o Tz Rizk

G,C =10 ER JrsHy Less T bo
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Page [¢]
subject  LLECRICAL BRUIpNENT RALS .
Originator W. CHen ' Date IZ/Z//if
Checker ' £ ,U,a Date /2 /98 . :
TRz MefizwT AgouT B, 4 08
104
@/ Mg = Ry (1042) +377.8 (37) l
Ry == 1,341 s Gty
5
RB = 34y + 2468 + fo 1) ‘ A l
) S
=1619.7 |k Tensier _ e
h e |18
Suice teRe ARe z wnchRs, )
THe Actube ReA<tion FRcEs 1< Ry
e

}
Ke= X0 o o Gonp

2
Ro= 0 gugg b Teaseed

THE sfezre M) Ters o0 7502535 oN ANCHORS Dog—:}*a
WIND  Lekd  ARe

St = 37;;:; 4.4 b

Tensiod @ geq b

C/H?G.k e (Wleehve  flequiRemenis

945 | 2006

¢ = 0.0 = 0.6 < 6 &K,
oo * 1,450 86 + 0,558 # < |

Wzgz 1loo lbs WD 105 bs ARE Tie* SHeAR AND &S~
Mlowhlce Lok HiLs Kwk-so07 T (REF, 4, T#8e 4)
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: Page L of _i_
Subject ?L%m w Ull‘??f“ T RA'(' k
Originator W. C(H =) Date / ?’/7/&/‘?)—\
Checker [: lézm Date /3 /24
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FoR 12 Ghutz (0.108"), Ploco UNSTRIT CHAWNEL, “wih

Boﬁf TND suppert=D 90”7 FiitiNg ., ComNeetrod, TE Pesien
LoAD 18 Seos [bs.  GUEN WItH ColSzRVATIVZ  ChLouU LATS
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4. Term CHeek

. zo¥ 0¥ |5
My = 20X £ 10 %25 £ 15(F)- 40 g »
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_ i
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ICBO Evaluation Service, Inc.

5360 WORKMAN MILL ROAD « WHITTIER, CALIFORNIA 90601-2299

A subsidiary corporation of the International Conference of Building Officials

EVALUATION REPORT

Copyright © 1996 ICBO Evaluation Service, Inc.

ER-4627
Reissued July 1, 1996

Filing Category: FASTENERS—Concrete and Masonry Anchors

(056)

KWIK BOLT-1l
HILTI, INC.
5400 SOUTH 122ND EAST AVENUE
TULSA, OKLAHOMA 74146
1. Subject: Kwik Bolt-Hl Concrete Anchors,

It. Description: A. General: Kwik Boit-11 (KB-H) concrete anchors con-
sist of a stud, wedge, nut and washer. The stud is manufactured from a
carbon or stainless steel material. The carbon steel Kwik Bolt-ll stud is
made from AISI 1038 or AIS| 1144 materials. The wedges are made of
AISI 1010 steel, except.that KB-11 3/4-by-12, KB-1I 1-by-6, KB-Il 1-by-8,
and KB-H 1-by-12 have AlS| 304 (stainless steel) wedges. All carbon stes!
components are zinc-plated. Each component of the stainiess sigel Kwik
8olt-1 is made from either AIS} 304 or AlS! 316 material.

The stud consists of a high-strength steel rod threaded at the upper end.
The tapered mandrel has an increasing diameter toward the anchor base
and is enclosed by a three-section wedge which freely moves around the
mandrel. In the vertical direction, the wedge movement is restrained by
the mandrel taper at the bottom and by a collar at the top of the mandre.
When subjected to torque, the wedge is forced against the wall of the pre-
hole to provide the anchorage. Aliowable tension and shear values
in normal-weight concrete are shown in Tables 3 and 4 for the carbon steel
and stainless steel anchors, respectively. Allowable tension and shear val-
ues for lightweight concrete are shown in Table 5.

B. Post Nut Kwik Bolt-ll: Post Mut Kwik Bolt-t concrete anchors consist
of a carbon {AIS] 1144) or stainless {Type 304} steel stud and post nut.
The stud threaded end is fabricated to accept a threaded post nut whose
outside diameter is equal to the nominal diameter of the stud. The post nut
has a countersunk head configuration. Allowable tension and shear val-
ues in 3,000 psi (20.7 MPa) normal-weight concrete for carbon and stain-
less anchors are shown.in Table 7.

C. Installation: 1. Kwik Bolt-li: The Kwik Bolt-1i anchor is installed in
concrete with a predrilled hole of approximately the same size as the nom-
inal bolt diameter. The drifled holes must exceed the depth of anchor
embedment by at east two anchor diameters to permit overdriving of an-
chors and to provide a dust-free area. The anchor must be hammered into
the predrilled hote until at least six threads are below the surface. The nut
must be tightened against the washer until the torque vaiues specified in
Table 1 are attained. Minimum embedment depths, and edge and spacing
requirements, are set forth in Table 1.

2. Post Nut Kwik Bolt-lI: The Post Nut Kwik Bolt-11 anchor is installed
in concrete in a predrilled hole approximately the same size as the nominal
bolt diameter. The drilled holes must excesd the depth of anchor embed-
ment by approximately two anchor diameters to permit overdriving and
1o provide a dust-fres area. The anchor is tapped into the hole until the
post nut head touches the material to be fastened. The post nut is then
loosened by two complete turns and the anchor tapped again until the

post nut is again in contact with fastened material. The post aut is then
tightened.

D. Special fnspection: Where special inspection is required, com-
pliance with Section 1701.5 of the code is necessary. The special inspec-
tor must be on the jobsite continuously during anchor instalfation to verify
anchor type, anchor dimensions, concrete type, concrete compressive
strength, predrilled hole dimensions, anchor spacing, edge distances,
stab thickness, anchor embedment and tightening torgue.

E. Identification: The anchors are identified in the field by dimensional
characteristics and packaging. The packaging labe! indicates the
manufactures’s name and address and the size and type of anchor. A
length identification code letter is stamped on the thrzacad end of the bolt.
See the length identification system in Table 6.

111, Evidence Submitted: Reports of tests in accordance with the ICBO
ES Acceptance Criteria for Expansion Anchors in Concrete and Masonry
Elements (ACO1), dated January 1993,

Findings

IV. Findings: That the Kwik Bolt-Il concrete anchors described in this -
report comgly With the 1894 Uniform Building Code™ , subject to the
following conditions:

1. Installation dimensions and installation torques are as noted in
Tabie 1.
2. Allowable tension and shear values are as noted in Tables 2

through 5.

. Calculations justifying that the applied loads comply with this
report are submitted to the building efficial for approval.

4, Special inspection is provided as set forth in Section 1l D of this

report.

5. Anchors are limited to instaliation in uncracked concrete, which
is concrete subjected to tensile stresses not exceeding 170 psi
(483 kPa) as induced by external loads, deformations and interi-
of exposures.

6. Use of the anchors in resisting wind and seismic forces is be-
yond the scope of this report.

7. Use of the anchors in resisting vibratory or shock loads, such as
those present in supports for reciprocating engines or crane
loads, is beyond the scope of this reporl.

. Anchors are limited to nonfire-resistive construction. |

. Anchors are manufactured by Hilti, Inc., at 5400 South 122nd
East Avenue, Tulsa, Oklahoma, with quality control inspections
by Underwriters Laboratories Inc. (AA-837).

This report is subject to re-examination in one year.

w

o o

dation for use of the subject report.
hnical data bmil

d by the applic

Evaluation reports of ICBO Evaluation Service, Inc., are issued solely to provide information to Closs A members of ICBO, utilizing the code upon which the report
is besed. Evaluation reports are not 1o be construed as representing aesthetics or any other atiributes not specifically addressed nor as an endorsement or recommen-

The ICBO Evaluation Service, Inc., technical staff has reviewed the

This report is based upon independent tests or other

test resulis andlor other data, but does not possess test facilities to make an independent verification. There is no warranly by ICBO Evaluation Service, Inc., express
or implied, as to any “Finding" or other matter in the report or as fo any product covered by the report. This disclaimer includes, but is not limited to, merchansability.
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COLUMN LOADING DATA

Unbraced Maxl.-:\alllé)\;/table Maximum Column Load Applied at C.G.
Height Channe Slot Face K = .80 K=1.0 K=12
n mm KN kN KN
15.1 42.3 40.5
610 28.3 104.8 100.6
13.3 32.9 28.9
914 275 100.6 91.0
11.4 246 19.7
1219 26.6 946 777
9.9 19.5 14.8
1524 25.3 87.0 60.5.
8.8 16.4 11.8
1829 038 7 i
7.8 14.1 9.6
2134 2241 66.6 313
7.0 12.3 8.0
2438 204 559 o
6.4 10.9 *
2743 17.9 42,6 18.9
57 9.7 ™
8048 186.1 345 .
ELEMENTS OF SECTION
Areas of Axis 1-1 Axis 2-2
Channel Section | s r | s R
In? | em? cm?
P1000 3.6 9.8
P1001 7.2 19.6 I3

I - Moment of Inertia S - Section Modulus r - Radius of Gyration
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0° & P1001 CHANNELS

5/8" (41 MM) WIDTH SERIES CHANNEL

Lo
B
5 S
-2
1 %" t— 413 o M 0»
34 7" a4 g_s.l 222 Lg_s
Ys2"| VLT I
1 AR
T 'O T
| T | 915" | 1 | 233
1 %" + 1 41.3 - + 1
) i b 7100 | [ 10
1 ’ L I i o
2 2
Pierced channels are found on pages 60 and 61. Weight: 190 Lbs/C Ft (283 kg/100 m)
P1001 i
"1 %*‘ [-»41.3 ‘I
I ™
3% 4 I ) 1 826 _ | o
i S 1
2 hl
Weight: 380 Lbs/C Ft (566 kg/100 m)
BEAM LOAD*
3500 ; YT
3000 S L N
—=—— P1000
2500
5 ——o—-— P1001
4 2000
o " \
S 1500
—
1000
509
0 - i : ! e I
24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240
. SPAN (in)
. Maximum aliowable uniform load.
Weigh Allowable Material Standard Finish Other
Channel eight Moment Thickness Lengths Inishes Materials
Lbs/Ft | kg/m In-Lb Nem mm 10 20 PL | GR HG | PG SS EA
P1000 ¥1.903| 2.8 |%5080] 570 27 | ™ L HL 1L _BR_ R I _HN
) P1001  |i3807| 57 {114:390] 1630 27 | WM | BN NN NN DM M|
E Nominat thickness of 12 gage strip steel is .105 inches.
——
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BEARING LOADS ON UNISTRUT CHANNELS

Bearing Length 1-5/8" (41 mm) Bearing Length 1-5/8" (41 mm) Bearing Length 3-1/4"(92 mm)
LoAD topo LOAD

Maximum Allowable Loads Maximum Allowable Loads Maximum Allowable Loads

Channel!
kN Lbs kN kN

P1000 22.2 15.6 35.6
P1100 15.6 11.1 245
P2000 8.9 6.7 13.3
P3000 222 15.6 356
P3300 26.7 17.8 40.0
P4000 9.8 7.6 15.6
P4100 16.1 11.6 214
P5000 17.8 8.9 245
P5500 22.2 15.6 35.6
P9000 22.2 15.6 35.6
P9200 22.2 15.6 35.6

Safety Factor — 2-1/2

HNF-2468, Rev.0
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CHANNEL NUT LOAD DAT.
FOR 1:5/8" (41 MM) WIDTH SERIES CHANNEL

MAXIMUM ALLOWABLE PULL-OUT AND SLIP LOADS

gt‘a??::::ﬂ Gage Channel Atlowable Pull-Out Strength Resistance to Slip

iz kN Lbs KN
3/4" -10 11.1 70 76

K 5/8" - 11 11.1 6.7
12" -13 P1000 8.9 6.7

12 P3000

7/16"- 14 P5000 6.2 4.4

- P5500

i 3/8" - 16 4.4 3.6
5/16"- 18 - 3.6 22
1/4" -20 27 1.3
1/2" -13 6.7 6.7
3/8" -16 i2 P3300 4.4 36
5/16"- 18 3.6 22
1/4" - 20 2.7 1.3
12" -13 6.2 4.4
3/8" -16 . P1100 4.4 3.3

. 14 &
5/16"- 18 P4100 3.6 1.8
1/4" -20 2.7 1.3
1/2" -13 4.4 4.4
3/8" - 16 P2000 4.4 3.3
. 16 &

5/16"- 18 P4000 3.8 1.8
1/4" - 20 2.7 1.3

* May require 3/8" or 1/2* thick fitting.
Nut design loads include a minimum safety factor of 3.
Note: Refer to the Channel Nut Selection Chart on the following two pages for the part number.
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DESIGN VERIFICATION CHECKLIST
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PROJECT W-320
DESIGN BASIS EARTHQUAKE ANALYSIS
FOR THE 1000 CFM PORTABLE EXHAUSTER
(Calculation No. W-320-24-038)
OBJECTIVE
The objective of this engineering evaluation is to analyze the existing 1000 CFM
portable exhauster design (VTP-PRO-007 & 008) to determine whether the exhauster
will overturn and/or slide during a DBE event for Non-Reactor Safety Class 1, per SDC
4.1 Rev.12. ‘
DESIGN INPUT

This evaluation is based on the following input:

. DBE ground acceleration for Non-Reactor Safety Class facility as specified in
SDC 4.1 Rev. 12.

. The exhausters are not restrained and can be resting on sand or concrete floor.

. Exhauster assembly including the skid were designed and qualified by Trentec,
Inc. (Ref. 5).

. Weight of the assembly is taken from reference No. 6 and modified to include

the new fan shaft mounting base.
ASSUMPTIONS

The coefficient of friction between steel and concrete is normally taken to be 0.70
however, the exhauster jack pads will be resting on smooth concrete surface indoors
and loose sand and gravel surface while the unit is outdoors therefore, it is assumed
that the coefficient of friction for both surfaces to be 0.50. All other assumptions are
identified in the attached calculations.

SUMMARY/CONCLUSIONS

The analysis of the portable exhauster unit concluded that the exhauster will not
overturn during a DBE event of 0.20g ZPA horizontal acceleration however, the
exhauster assembly unit will slide during the DBE event. The sliding distance of the
exhauster unit during the DBE event was calculated by equating the maximum Kinetic
Energy to the maximum Potential Energy generated during the seismic event; the
maximum distance the unit will travel was found to be 3.92 inches.

Page N-3



HNF-2468, Rev.0

Calculation No. W-320-24-038
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