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ObJective 

The Refueling Water Storage Tank (RWST-31) is a cylindrical flat bottom vertical tank which 
stands about 48 ft. tall and is 40 ft. in diameter (Ref. 2). The tank is anchored by 24 - 2" cast
in-place bolts, equally spaced in a 40'-6" diameter bolt circle around the tank (Ref. 1).  

The A-46 evaluation declared the tank an outlier because the tank's anchorage capacity was 
less than the seismic demand.  

This calculation recompiles the A-46 evaluation and also considers the effect of fluid hold-down 
forces.  

Analytical Approach 

This calculation follows the computational methodology described in Appendix H of EPRI NP 
6041. This is essentially the same methodology used in Section 7 of the GIP; the procedure in 
NP-6041 is "equation-based", and allows for a more accurate calculation than the "chart-based" 
method in GIP Section 7. It should be noted that the critical GIP Section 7 criteria were 
maintained, namely: 

* GIP Appendix C procedures were used to calculate the anchor bolt allowables, 
0 4% damping was used to calculate the impulsive mode response, 
0 a reduction factor of 0.72 was applied to the computed tank shell buckling stress.  

The capacity was calculated both ignoring and including the effects of fluid hold-down. Note 
that GIP Section 7 ignores the effect of fluid hold-down.  

Summary 

The attached calculations show that the tank has a seismic demand of 0.24g (at the impulsive 
mode frequency), and has a seismic capacity of 0.60g if fluid hold-down is ignored, and a 
seismic capacity of 0.62g if fluid hold-down is included. The tank therefore meets GIP
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requirements with a factor of safety of 2.5, and has a factor of safety of 2.6 if fluid hold-down is 
included. Therefore, the tank outlier is resolved.  

This evaluation yielded a significantly different result than the original A-46 evaluation (Ref 2), 
which concluded that the seismic demand exceeded the capacity by about a factor of 2. The 
principal reasons for the difference are as follows: 

1. Both this and the original evaluation computed an impulsive mode frequency of about 6 Hz.  
Based on this frequency, this evaluation used a spectral acceleration of 0.24g - the ground 
response spectra, 4% damping, peak value within 20% of the calculated frequency. The 
original evaluation used a spectral acceleration of 0.41 g - this appears to be the 4% 
damped ground response spectra value multiplied by 1.875 (under certain conditions, GIP 
Section 4 permits the use of 1.25 x 1.5 the ground response spectra as the estimate of an 
in-structure response spectrum). The tank is in the yard, therefore there is no requirement 
to amplify the ground spectrum - the original evaluation overestimated the demand by a 
factor of 1.7.  

2. The anchor bolt capacity is limited by bending stresses induced in the tank wall by the bolt 
chair (see GIP Section 7.3.2, Step 9). The critical parameter is the width of the bolt chairs 
top plate. The original evaluation used the distance between the outside edges of the 
chair's vertical stiffeners (about 7"). The GIP procedure assumes that each chair has a top 
plate that spans between the vertical stiffeners, but the IP3 RWST has a top plate that is a 
continuous ring. The continuous ring top plate is a much stronger design than the individual 
top plate design assumed in the original evaluation. The AISI design guide for steel tanks 
(Ref. 14) - which is the source of the bolt chair evaluation procedure contained in the GIP 
recommends that continuous ring top plates be evaluated as continuous rings, not as 
individual plates. This evaluation did so, and the anchor bolt capacity increased from 18.9 
kips in the original evaluation to 55.7 kips, a factor of about 3.
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Calculation 

The capacity calculations are attached as appendix A (w/o fluid hold-down) and Appendix B 
(With fluid hold-down). This section of the calculation computes the bolt hold-down capacity and 
other various input parameters common to both appendices.  

Tank shell material is SA 240 Type 304 Stainless Steel. (Ref. 2) 
ay =30 ksi , au =75 ksi & Es =28300 ksi (ref. 10) 

Nominal capacity = 350,000 gal = 46823 ft3 (ref. 2) 
Fluid height, H = 46823 I[t(20 - 0.285 / 12)21 37.35 ft = 448 in 

Bolt Hold-Down Capacity: (ref. 5 & 6)

1. Bolt tensile capacity, (assume A307 bolts) 
2" Cast-in-Place bolts, 

Bolt nominal area = 3.14 in 2 

Tnom = 1.7 x 20 x 3.14 = 107 kip 

2. Anchorage of bolt into concrete foundation: 
Embedment, L = 33" - 2" (anchor fitting) - 10" (chair height) 

-3" (thread above chair) = 18" 
Edge distance, E = 9"

Projected are
Edge of 
concrete

a =90 -cos-1 (9 /r); r =L = 18"; a = 30* 

Ignoring concrete pad curvature: 

Projected area=A = 10+x360 xit x18 2 ±+9x 18 xcos(30) =819 in2 

Concrete Pull-out Strength, (ref. 12) 

P, =A x4 (DJil= 819x 4 x0.85x 13000=152500 lbs = 153 kip 

A-46 Concrete Pull-out Strength = Pc / 2 =77 kip 

Part of the bolt hold-down capacity calculation requires the dimension of the bolt chairs. The 
following dimension designations are shown in EPRI 5228, Vol. 4. figure 2-14. (ref. 3 page 19)

a =g + 2j + 2b 
a =17.25" (avg.) 
b =5.5"

c=1.375" 
d =2" 
e =3"

f= 1.5" 
g =5.25" (avg.) 
h =10"

i= 0.50" 
k =3.50" (avg.) 
tb =0.185"
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3. Capacity of plate to transfer load to chair gusset Is; (ref:, 6) 

SP=(0.375g - 0. 22d)T8s _ (0.375 x 5.25 - 0.22 x 2) x 77000-410ps 
fC2  

-1.5 x1.375 2  =10 s 
Sp =41500 psi > f = 30000 psi .-. T =77.0Ox 30000=55.7kip 

41500 

4. Capacity of vertical gusset plates: (ref. 6)

k =3.50 =70< 95 
0 . F-O-I -Y<

= 17.35

= =0.5" >0.04( h -c) =0.04 (10 -1.375) = 035" and j =0.5 =0.5" 

TP 55700 
2 kj -2 x 3.50 x 0.5 = 15900 psi < 0.6 x 30000 = 18000 psi 

5a. Tank shell capacity based on 17.25" wide bolt chair top plate (ref. 6):

Tp e 132 Z 
= s 1.43 ah2 +(4 a 2 )0333+

0.031 

R t =

z 1.0 
(0.177 in- a tb tb~l 0.97 10.177 in-l1725x0.1875 4 01875 +.  

2,40x 0.285 L0.285

S 55700 x3 132 x0.971 0.031 
0 _.285 2 1.43x15x 10 2 +.4x1.5x12 33-24X.8 

L 240 x 0.285 21203 4x.8 

Ss 2.057x 0 6 x(0.0233+0.00375)=55640 psi > fy,=30000 psi 

Therefore, TP = 55.7 x 30 / 55.64 = 30.0 kip

Check the weld between the chair and the tank wall:

(0. K.)

JOB NO. 96C2915 Calculation C-001
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W. = T ~Ia+2 hI1+[ah e672] 

W,= 55700 -1 1 2 i 2 0 +[ 3O~O6 102] =55700 0f.0268 2+0.0125 2 

WW= 1650 lbs /in5 = 3000t05760x.17 lbs /in .-. Weld is adequate.  

5b. Tank shell capacity based on continuous ring bolt chair top plate: 

Per Reference 14, Volume 2, Part V1I (which is the source for the bolt chair evaluation in 
the GIP), when the top plate is a continuous ring the evaluation should be to "~check for 
maximum stress in the circumferential direction, considering the ring as though it were 
loaded with equally spaced concentrated loads equal to Pe/h. Portion of the shell within 
16t either side of the attachment may be counted as part of the ring.0 

The ring cross section is shown below: 

A = (1 0.5)(.285) + (1375)(5.5) = 10.55 in 2 

1.375X2 / 2 = 1.375(5.5 _ X)2 
1 2+.285(10.50)(5.5 - x+.143) 

7.56x + 299x = 20.80 +16.89 
x = 3.57 in.  

I =1.375(3.57)3 / 12 + 1.375(3.57)(3.57 / 2)2 

+1.375(193)3 / 12 + 1.375(l.93)(1.93 / 2)2 

+1 0.50(.285)3 /12 + 1 0.50(.285)(1.93+.285 /2) 2 =37.0 in 4 

S = 37.0 / 3.57 =10.4 in 3 

5.500 

-1-.285 

The ring is loaded with 24 equal radial forces, F. From Reference 15, Table 17, the 
maximum hoop load, N, and moment, M, are:
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N = F (sin(7.50) + sin(22.50 )+...+ sin(1 72.5o)) = 3.83F 
F24 

M = FR (-24- sin(0 0) - sin(1 5')-...- - sin(1 65 0)) = 0.0218FR 

The maximum allowable F is calculated by equating the total stress to the yield stress:

-+-=30 ksi, A S
3.83 +0.0218(240))F3ki =46 
10.55 10.4

Finally, the maximum allowable bolt load is Fh / e = 34.6(10 /3) = 115 k. This is larger 
than the 30 k computed is Step 5a above, and governs.  

The conclusion is that the allowable bolt load is governed by bending of the bolt chair's top plate 
(Step 3 above), which has a value of 55.7 k, and is ductile.  

The maximum uplift height,. udeltae0" is equal to 1 % of the effective bolt length 
= 0.01 (33" - 2" (anchor fitting) - 3" (threaded length above bolt chair)) = 0.28".  

Tank Shell Thickness: (ref. 6)

5 

ta~~ i~,h (0.285+O0.227+ 3 x0.1875) x8.25=025i 
tav = Hr - 41.25 025i 

t +t .  t 0.1 .1 7 -. 0 in ef= 2 - 2
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Check the flexibility of the concrete foundation: 

The tank is supported on a concrete foundation mat (42' 0 x 2' thk) which is at grade.  
Below grade, the mat is supported by a 2' concrete ring around its perimeter and an 11, 
square concrete block at the center. Both the concrete ring and block are approx. 10' 
tall and doweled into concrete fill which sits directly on rock.

WTop WFoundation Mat + WH + WS+ WW(see appendix A) 
Wr 0p 7rx 212 x 2xO.150 + 10 +46 +2927 =3400 kip 

E = 57000 x (f', )0.5 = 57000 x (3000)0.5 = 3.122 x 106 psi (ref. 13) 

v=0.15 G= E 3.122 x10 6 -1 610ps 
2 (1+v) 2(1+0.15) 16x1 s 

K =kGA IL = 1.35x 10 6 (0.571 (2 12 _ 192) +0.83(l 1)2 )(144) /10 /12 = 3.66 x 108 lb /in

1 KF 
2nt m 2nr

3.6 x 08x 386 
3400 x103 - = 32 Hz,

Therefore, the tank's foundation may be considered to be rigid.
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Refueling Water Storage Tank, RWST 31, GIP Criteria, w/o Fluid Hoiddown

R := 240 in 

H :=448-in 

H s 495-in 

H d 78-in 

t s 0.285. in 

t h 0.1875-in 

ta 0.215. in 

t b 0.1875. in 

E s 28300- ksi 

v: 0.33 

K 316- ksi 

ary 30*ksi 

a us 75. ksi 

0y yb 30. ksi 

a ub :-75. ksi 

Yfz 62.4. pcf 

s:=490. pcf

Radius 

Fluid Height 

Shell Height 

Dome Height

Definitions 

kip :-1000. lb 

_s kip 
in2

ps =lb 

pcf 2lb

Shell thickness 

Head shell thickness 

Average shell thickness 

Bottom plate thickness 

Shell Young's modulus 

Poisson's ratio

minx(x,y) :=if(x>y,y,x) 

maxx(x,y) if(x>y,x,y)

Water bulk modulus, Mark's Standard Handbook, 9th Ed., Table 3.3.2 

Shell yield stress 

Shell ultimate stress 

Bottom plate yield stress 

Bottom plate ultimate stress 

Fluid weight 

Shell weight

Y f 
P f 

P s p5

b t b 3 

12. 1 - v Ib= 0.000616 -in 3

A v :=0.10-g 

Scale: z 2.50

2/3 ZPA of ground spectra 

Spectral acceleration scale factor. Assumed, must iterate so that the 
demand Msh is close to the capacity Msc (factor of safety = 1.0)
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Weight Summary

2 W H.- R. R2 -sHd th-ys 

X HH Hd 

Wl:=n2*Rta*Hs~ys

WH = l-kip 

X H 534 -in 

W5 46-kip

Hs

2 WWt .R *H~yf 

Impulsive Mode 

t a 
R = .0009

ww= 2927 -kip

H 
_= 1.867

C wI 0.09 Frequency coefficient from Haroun and Housner (1981)

S0. 127f p s C Ll := C . P

f1  6.268 -Hz 

S Al: 0.24.g 

S Al: Scale. S Al

0.8-f I = 5.O14-Hz 1.2-f I 7.521 *Hz

From IP3 SSE Ground Spectra 5% Damping, x (5/4)A~0.5 to 
estimate 4% damping 

- Al = 0.6-g

W I =2244-kip

X I: I] if H>1.  
H

XI= 178.9 -in

C LI = 0.09
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V I = 1380 -kip 

M i= 20901 -kip.ft

Sloshing Mode

fc= 0.274 Hz

SAc= 0.100.g

SAc Scale- S Ac 

wc=0.46- tanhl 1.835- IA~ 

cosh 1.835- - 1 

c1.835-.sinh 1835.-i 

V S Ac c 

M c := W c* 

Vertical Mode

1P3 SSE Ground Spectra @ 0.5% Damping at 0.5 Hz

S Ac = 0.25 g 

(w W c 720 -ip 

-H 
X c 325.5 -in 

V c = 180 -kip 

M c = 4881 -kip.ft

fv= 7.288 -Hz 

SAv: 0.15.g

0.8-f v, = 5.831 -Hz 1.2 fv =8.746 -Hz

213 Horizontal, 5% Damping x (5/4)AO .5 to estimate 4% damping

S Av :=Scale. S Av SAv = 0.375 g
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Demand

SRSS(x, y):= X2 y,2 

V sh SRSS (lINVC) 

M sh SRSS (MI'M C)

V sh = 1391 -kip 

M sh =21463 -kip.ft

Pressures

y :=( H -198. in), H.. H 

P' SO() =Yf-Y

W .-SAl 

1.36- R- H 2
P i=3.676-psi

S Ac H Hy1 
0.c(Y )W w g cosh[1.835. R _

RHcosh[11.835. .  

P v(Y) .8yfHSAV.Cos K2H _ ) 

inl psi psi psi psi psi 

P cp P st(H) + Psh(H) + 0.4.P v(H) 

P cm P st(H) -FP sh(H) - 0.4P V(H) 

P tm:= P st(H) - P sh(H) - 0.4PV(H) 

P : st(H) - 0.4P V(H)

P' sh(y) SRSS (P ii'P c(Y ) 

P sm(y) :SRSS (P sh(y)-P v(Y )

P CP = 21.797-psi 

Pcm 17.914 -psi 

Ptm 10.559 *psi 

Pa = 14.236 -psi
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400. t s 

ar ye a7y

S 1 = 2.105 

arye = 30 -ksi

(P S2 s p.~2~S.[i~ ayets/ l I 1.12 +2 S I'

aye 

(S1 6*ksi 

S1 +1/

arp 9079-psi 

C Be a= 9 Pt $
lb 

C Be = 2587 -.  
in

Diamond Shape Buckling

1 R 

4F := - . T_ s T 6 s
S= 1.814

Y:= 1 - 0.73. (1 -6e4) I = 0.389 S~()2 = 0.449

Ay= 0.19 Manually from Figure Figure 6 of NASA SP-8007 based on Pc-

aC:(0.6. y+ Ay).  

C Bd acb-t s 

CGB :0.72. minx (C Be, CBd)

lb 
C Bd =4055 .

in 

lb 
G B = 1863 in
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Compute Base Moment and Shear Capacity 

h a :=28in

8 Q 0.28 -in 

Assumed, not sensitive

W te:= (NH + W S)(1 Sc0.4.- v) 

C~~~ .s) = +cos(f3) 
sin(P) +- (n~ - 1P)-cos(rf) 

sin(Ip).cos(l3) + 7t- P 
C 20):= s 1 + cos(P)

P31 :=1.800 Initial Guess

i := 1,2.. Nb

a. 360 M.: . .deg N b 

5e'Cos (a -o(0 

e, ~1 -cos(01)

Wte = 50Okip

N b: 24

A b :=3.140. in 2 

T B3C =55.7. kip 

A b E $ 
K b- h a

T b : maxx~rminx0S ej .K b,T BC) 0. kip)

E t ii-- cos( o31 s* (eo 1 - cos(f3)

P =1.8 

8 = 1+ oi p

C M= minx(EsscC B)
lb 

C m =1863 -r 
in

M s=C m'C 2 (0).R 2 +-ZT bR- cos(m)

8 e0 o .01.(h a) 

h c : 10*in

CBI 1 1

W te + Z T bi 
root 2. R i C j(pl) - minx
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M Sc =21425 -kip. ft 

COF: 0.55 

Wve= Wte + P' a.R 2

V sc: COFM ve V sc= 1444-kip

Factor ofSafety :=minx( M: Vsc Factor-ofSafety = 0.998 

Capacity: S Al = 0.6 *g
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Refueling Water Storage Tank, RWST 31, GIP Criteria, w/ Fluid Hofddown

Rz 240-in 

H :=448-in 

H $ 495-in 

H d 78-in 

ts 0.285. in 

t h O.1875-in 

ta 0.215. in 

t b 0.1875-in 

E s 28300.ksi 

v 0.33 

K 316. ksi 

" s 30. ksi 

" sz75- ksi 
" yb 30. ksi 

" ub 75. ksi 

Yf = 62.4. pcf 

Y s: 490.pcf

Radius 

Fluid Height 

Shell Height 

Dome Height

Shell thickness 

Head shell thickness 

Average shell thickness 

Bottom plate thickness 

Shell Young's modulus 

Poisson's ratio

Definitions 

kip 1000-lb 

ksi. kip 
in2

. I lb 

pcf. lb 
ft3

minx(x,y) if(x>y,y,x) 

maxx(x,y) .=if(x>y,x,y)

Water bulk modulus, Mark's Standard Handbook, 9th Ed., Table 3.3.2 

Shell yield stress 

Shell ultimate stress 

Bottom plate yield stress 

Bottom plate ultimate stress 

Fluid weight 

Shell weight

Pf 

9

Ib= 0. 000616 -in 3

AV: 0.10-g 

Scale = 2.58

2/3 ZPA of ground spectra 

Spectral acceleration scale factor. Assumed, must iterate so that th e 
demand Msh is close to the capacity Msc (factor of safety =1.0)

b = t b 3 

12. 1I - V
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Weight Summary

X =H 2 2 

W : n2 Rt a, Hs*Y s

WH = l-kip 

X H 53= i 

W5 46-kip

Hs

WW:nR 2 *H-yf 

Impulsive Mode 

ta=0.0009

W v=,2927 -kip

H= 1.867

C V : 0.09 Frequency coefficient from Haroun and Housner (1981)

C LI:=C W. 0.l127. P 
j P f

f1  6.268 -Hz 

S Al 0.24.g 

S Al Scale. S Al

XI

0.8-f I 5.014-Hz 1.2-f I= 7.521 -Hz

From 1P3 SSE Ground Spectra 5% Damping, x (5/4)AQ.5 to 
estimate 4% damping 

S Al = 0.619 g 

H 

if R < 1.5 W I=2244-kip

1.5

XI= 178.9 -in

C LI = 0.09
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S A V 1  9 -(UAH+Ws+W 1) 

S Sl 
M 1 9 .(NH H +Ws.X s -WI.X 1)

V I 1424 -kip 

M I 21570-kip- ft

Sloshing Mode

f= 0.274-Hz

S Ac= 0.100-g

SAc Scale. S Ac 

H cos. -ah 1.835.-- IA 
w cH H 

1.co*sh 1.835 
R 

S A 
V c 9 c 

S Ac 
M C - Wc'X c 

Vertical Mode 

v 4. Pf. +5 E ~

1P3 SSE Ground Spectra @ 0.5% Damping at 0.5 Hz

S Ac =0.258 g 

Iw Wc =720kip 

).H 
Xc =325.5--in 

V c = 186 -kip 

M c = 5037 *kipft

fv= 7.288 -Hz 

S Av= 0-15-g

0.8-f v = 5.831 -Hz 1.2- fv = 8.746 -Hz

2/3 Horizontal, 5% Damping x (5/4)AO .5 to estimate 4% damping

SAv :=Scale. S AvAv=.3 gS Av = 0.387 -g
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Demand

SRSS(x, y) := X2 iY2 

V sh SRSS .INVC) 

M sh SRSS (M I'M C)

V sh = 1436 -kip 

M sh = 22150 -kip -ft

Pressures

y :=(H -198-in), H.. H 

P' SO() =Yf~Y

w. .S Al 

1.36. R.H 2 P i= 3.794-psi

0.267.Ww* S Ac Cosh 1.835. A- y] 

R.H cosh[1.835.  

P V(Y) 0.8yf.H v os Y~ 

in psi psi psi psi psi 

P p P st(H) + P' sh(H) + 0.4P v(H) 

p cm P' st(H) + P' Sh(H) - 0.4-P V( H) 

Ptm: P 5t(H) - P sh(H) - 0.4-P V(H)

P a := st(H) - 0.4P (H)

P' sh(y) SRSS (P i. P c(Y) 

P sm(y) SRSS (P sh(Y) -P v(Y )

= c 21 .977 -psi 

Pcm =17.97 -psi 

P tin =10.379-psi 

P a =14.174 -psi
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S I = 2.105 

(Tye =30-ksi

0.6. E r .  
p l (RpR'] 

i_ - ( i etj

crp= 8989-psi 

C Be a= G pt s

Page B5 of 89 
Revision 0 

By AK 71196 
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S ye\ 
I -36_k sul 

Si1+1 )

lb 
C Be = 2562 

in

Diamond Shape Buckling 

1 R 
C_ 1. 814

Y := 1 - 0. 73. (1 - e- ) y=0.389 P cm. (R 2 

Es ~S)
= 0.45

Ay= 0.19 Manually from Figure Figure 6 of NASA SP-8007 based on Pc-

cb :=(0-6-y +- ®

C Bd a=c cb-t s 

C B :=0.72. minx (C Be, CBd)

lb 
C Bd =4055 -

in 

lb C B =1844 
in

.1.12 + S j'-
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P :=P st(H) - 0.09-P sh(H) - 0.4-P V(H) Average pressure for fluid hold-down calculation

P = 13.833-psi

K 5 3(V2) 

K. E S.t s 3 

12T. (iV2) 

2.K-K 
Ks. R

M 4F1 2 .;t: V2)(

L :=Ilin, 2- in.. 30. in 

F(L) :=1 + S' 

Te() 2 F(L) L1* bP 9

pb= minx t 2~~ b ) 

(Tyets M pb*K 
F H 2-K +R

T m(L) := 4. Mpb P. 1+ -8 2*Mpb

K = 37.11 

K = 5105lb-ft 

K s 189441lb 

M F =2851lb 

P 
E s-I b

M pb = 0.659 in 

kip 
F H = 0.217- _.

0.8 e(L)
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T e(L)

5 e(L) 

in 
-0.002 
--um 
-z_._UM 
7TW 
- 0.008 

TM 
TOT 
0.102 

0.459 
-U= 

1.602 
1.967 
2.39 
2.876 

-9 47T 
T-47T

T M(L) 

C7n'bT 
190.952 
190.902 
T= 
T90-M 
T= 
190.947 

193.482 
TRIM 
T96-M 
TqTM 
70-M 
203.152 
M67M 
T= 
7TTM 
OUST 
225.457 
73T-.W 
ISTM 
2T6.= 
266.116

264.519 

2

T eO intercept(8, T) 

Tel slope(8, T) 

120 

T e(L) 100 

T 80 
Teo±T el-se(L)--

lb 

i) 60

lb 
T eO = 71.777 -

Tel = 128-l 
in2

0 0.1

8 e(L) 
in

8 e0 0.01l(1ha) 8 e0 = 0.28-in

h := 10. in . Assumed, not sensitive

0.5 1 1.5 2 2.5

I.0.. 35 

5i 5e(O.2iin+ 6-in) 

Ti T e(O.211f i- 6. in)

T e( L) 2000

h a :=28-in

'4UUU
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AT e: T ei 8 eQ

Wte 1- 0.4.Scale-A 

C i~p I +cos(f3) 
si~)+ (nt - )cos(t3) 

C2(j3) in( 0) -cos( 0) + - 1 
C 20) s 1 i- cosU3) 

C 3(0) sin(3) - 0-cos(13) 1l+ cos(13) 
sin(13) +t-(ir- 13)*cos(3) 1 - cos(13) 

C4(f3) f- sin(13).cos(13) 
C 40) 1 - cos(13)

1:= 1.64 Initial Guess

360 de 
Nb 

8 ~~Cos(C,-) -cos(f31) 
ei ev 1- cos(P13)

Wte = 50 kip

N b: 24

A b: 3.14. in 2 

T BC =55.7.kip 

A b E $ 

K h a

T b : maxx(minx(8e-K b, TBC), 0.kip)
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te -F T b,
n 1C CBj1,1 1TeO13) C 1(031 ) + AT e-C3 (1) - minx~

131.634 

:=5 1 +i-cos(13) 
C eu I- cos(13)

C M: minx(EsscC B)
lb 

C m = 1844 -
in

M scC MC 2 (3).R 2 + T br*R.cos (01) + Teo R 2 .2sin) + AT e'C 4 R 2 

M sc =23148 -kip~ft 

COF: 0.55 

Wve= Wte + Pa.

V sc: COFW ve V sc =1438-kip

Factor-ofSafety :=minxy Msh Vsh} Factor of Safety = 1.002 

Capacity: S Al = 0.619 g

P : root[


