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rNoustn,Es.
5250 Sorith gX, west
Suite 200

Bii#8ib''ah84107
Fru\ (801) 261€766

Augus t  29 ,  L990

Mr. Randall Ralphs
Genwal Coal Cornpany
L95 !{est 100 North
Hunt ington,  Utah 84529

Dear Randal l ;

Enclosed are the cer t i f ied drawings and st ructura l  ca lcu lat ions for
the coal  s torage s i lo  at  your  mine fac i l i ty .

The si lo shell  and structural support steel have been fabricated
and instal led in accordance with the calculations and drawinqs
at tached.

The as buil t  (size c) drawing is correct for the dirnensions,
horsepower and equiprnent currently on the mine property as
operat ing.

I  hope this informat ion wi l l  g ive you what you need for your f i1es.
Should you need any further infornat ion please feel  f ree to contact
me.

Sincerer ly,

Mike vloLfLeyV 4V

MW/sna



lQ-u te^tt .

JaJECT ix n tLtrtrv -oTaJ ='/Ls<.

1Az* t,-1

t /  -  Trdahvr  - in '

T--

o

(F
N

:,tL-- -: -
t ? -

Vrorr,- - 1t12 +t cr

I e::--

:'),,rij,u
J-L

74<:: r4i!

t4; Vh, r  V ' \  tV3h1 = Q,*'ln r!(z,"rfi'r:) + (sonYazr]-

JErge. oF 6e*tn1

-+.-+-"it

t l

|  -F.ns
I JJ 

-z

F7' izr
n. -t-4
tt \-/

Vrnn"

. L8:: Zflutlo colE,. cit-

'na*

. l
T

SHEET OFA

NO.

OATE

= irY *':i'zr.':)
t=

B (J'. JJ'* J'= )

V(z{+:-s(r)*z=)
5o EL oF

r l



Jcc -Jr+rtz 1a t2 /

tu t rw2> i  ga -ph ,  E7?6u6s,  C

n ' -o O//!s = t 6z (3 c) = t,

oM:  OMut=  26 (Zc \=

6 ttL t- rwt t-i ' . / = G f?'

? M c.ts gnn --

F,N

l 7z  t< -F7

17c  k -Fr

=  |  4 ' -  a  Q v  = 7 e r

f r to le .zret> r lac. r l - -  7a (Zn ' )+ Z i (Zoo) /z= l t /6? FTz

V- " /,  16z( zz)= 2 /- R

2€/h) t'.tr*2 = lck (fnr+ />2//r t r'oar)

I r r . t -  b t tD  =  5 f  r tF  ( / 1 ,241>  =  / ,  ooo  k  Dc+  LLz  / r t  5o

Jpau t  b /+D .  7aP5F  (7 l  t q " )

t e ' / 5 / v1 ta i  Qa rve .3  Z= .3  C -Z -75  P tu - -C  . f = / '

v= ztc w = (r ;OL t \ /  -- . /4 t4-/
Ec-1

Vr. = 5 r+) ( t,,s ') -- 't
I

lv
|  ' =2 ( r+ )s 'Y7o= t4 ' ' o

v
:

{ - \ , i  5g / fMt (  o t tcYzrvEt l t , r .  1 - i

7F

nl

'-r-t-
I

W t N  >

Forz

a
l u=

' - Q 9 €

COA4 P

ca*t 7

2
T*wF hzt< + 5E/5/v1t(  :  | t1  - -

- \
2 (5tZtz2 u2 7a'--

. z \

t+  (  c l  -12
-/

l zA =a
\  - : , .

/,l ra +-

6

t lz  t

ft*wX c'/vllu+( t t<,t rtLD i f", --

--

-  a  - , nk  0
. ' o  I w t a Y  =  t ( z  / ( t

s4t u ,  l o  t

U./ 17 v



*/

4fu

l r  l1 t+,
l,- -rl t-"
Y-IL+

- 6oo rft a/7/r4. t.ry
Cevtlhz

22,zoo 4 7ar.n- e,

l l  3 o t -  1 9 w  1 1  r z n '

I

\
t

I

I

\

M rTrttlx ; 5t a /r r

Dc  :  / r2  s l rT



sl

' /) /+se' t t U. g7 4,<v Pa

l.+rczt+Z- l,l4 ')

LgrQ*7 etc b(.* ,1 Llv f  i

4rs s l  /
t t l t

t ; t

- :

A . 4
A r  N o D c -  @  E - - z 7 t L 4  c -

1-

V e - E n u H .  t ? , h > t  o t r ' L Y ,  / i r a L v  b , / t t +

hzttttt 6tty',tu-war2 Bc 
-ttT-

y,AntZVX i lo7 H /f r Ce v9 HtyZ t- c"t qat-r : J2, ao e 4

Di;' 'D t-vto i lra { /fT

u * t t t r y T x :  * 1 / f  r

tN atl ' , ?c t,:F ( J.r, 3) = / /, + /f f

n,;;fit,;, 6^y *r7tf ( *;-::--y- tut'L

u c l + H r  o F  c r t v / z ' :  ( , z f )  4 ' t a ( s ' f  x t z x ?  r  l t t z t z )  - '  2 t o / 7

\7"/  \
Sa 31oe c (

to< tz r  z  ( tz )

J 'oao 
2 taoog / teo '

l r i l -'t 
, 'f 'f 'l

|  , t t" | , 'r '  1,r,. Ilttl
l c t  t ' t  t  

1  
?a ,  U4  o  tZ ,  s , ,  e

ZZ t t t 4o

p # ,  o N  U L - i l * <  t

- tFQl l
t , t

l =  f i  +  L r1 " i l q=  nao .s  F /  caL '
(  t a c , 9

? 1 0 1 0

, / .  o rrt:

e O r@
7^=  t t? ' t

eoie

! a ( crZr) .os lo'

t4 (b>

/qr . t .  E. ;  +

co t 
r l'rv\r-

€

R
=  /a  i . r  :  3 . !

= 2a1 
c a'ot''t 1'

23 . t r 4+bb - -
z

t r , t s (zo )=  4 lz . t  /< -F r

@
a,
t f  '



6/

,aAr\ S

e a tL 's

orA

Dve- r{

a4@
t1? -L  t
?

<i la

S c,i JV\ I (. L ON Gt t1t b' N'oL Io arvV>1 oR

7r .  /19 '> ' t  22
6

2 -  6 ,44 t1< - f r

-  4 t z - -  ( o ' o l bE -FT

!  2 (6 .ozu ) - t  7c '=
t4  (  c ,>

,-(  6,f  D as ); '  --
/ 4  ( O )  

? a ( . " -  
' t  z - c 4 t / a t 2

,r  :  <: -/r , ,  n

a.(ec)( ,u)  t  4rz
I  f ' v ' l '
I  c tut t  tx lR

+

e c t le  O i@

0M

v^

(.,t lrvD k*C>5

r 'v  nuutS

7= l '6

0r.  gtco i ,

5,  a t1z  +  zz(aa7Lt+)

z11'  u

+  2 ? . 0 4 1  l Z .  a
L

2 -  - r a e  t  l z S  =  ?
34 . t c€

. l j -  F

, tu l  b 'rvrPTv 5tt 'o

6 Bc.zv t1

( t + )  ( r t ) =  7 ' z o 1 1 f -

/ >=  2z  ?9F

e"K;z)zg r z'(
a.(5)  = / ra v t f

'1,r,^ , ,

2  6 t o o o  #zD /z)  =
,ON

oN

v-
v-

5 / t p

TT1/t \ 9

P e ̂ c f '1 a^e hu*,

a c( zc)

loK +

t l rl l o'1
G r 

ton'Jda c 1

,T
7o  - '

)t"t '-

?  w-

+ ( .U,grL-,( to-s = / roz"" : , - r ' . { ,= ')o 
r" o7 , t 

'f,n\1e t'rtt; 5

!  l t , i l r 'D  e \? . , ' z  19 . ) " ,
t4  (  t ' i

4 t1 - t  t l '  D l ' kC  I r ' t

, -  ' 6k
I  a6.6 - -  

<. -  _ tgP-

r'fr-6



7)

=lLa
DC5, cm; t"r&D 5 OtJ (rLv ta V 9 

'-

tvW X

M A I

f i 34c rp4 - ' -

n t . - k
cn t t42>  - -  ?+>

rL-T,,g tov\/ 3 loo K

Ito tA o eq c'nr f !

b e e  u . /  l Z  t  L { , ( C  L 4 . 4 / . r . ? / z . . k u t

I
t ? : u  4 . .

- - n Z
J  . F  

A

r '^',ui, ia" ,:w(oo
( toz+ zz* . t4) ' 'n  /b*  =r-- 7 Vf ' ' / - "  3.

N coS 0t

/

fr^--

I

.'l -y

/ / aE / l a ru r4 (

f^, -'

rgr+t v = /o z * /o * ? -- loa I K

1 - ,
ute l l ,  4 . t4 t  s / /u l  4- -4.oo-2

TJ!- -  4 'zr  (z t .o) '  4zk

G
2 4 4 , o o -  l i -

/ L  V  / ' r )
Iz

2  4 4 . . . a o . =  t f  7 + 3
t t

r;= t/ tc.4

7  c t  : ; r , 2 . . 2  '  / 9 ' 4

/ 1  z  ' 9  l c ' 4

6  do t  4 f

V=tV1 ' 'n " t " /V

2 e.e i4f

( ' / , )  ( -

ok
-.

z / ,zzz(

. f1n a, r ,  s
-

57 
/<

z-

? i5 )=  4 ' z (

- -  s -z  ek
G-

f /=

l t t ? 3  3 F

Q4. o a ,/FT

? q . t

= 6s4  )3 .1 :z  ok  sF :  / ' 9

Q o r3 ' -oA=

?  4 - 4 ,  o .  2

l 7 z

EF- -  7 - f
.eE

ko" t  /a * b

Bt+ a t+ t '+"

Lh$ r - L  t ) o L I \  a

l ao r  (bx

\ /=S)<

ut/ e)

rt+1 C t<

T =  l .

)/z > iA

) < (s )('P*) =
l1v( $tL / 4

! / /

r i  4 ie

, 4 t

( . / t "  - 7 f  l t ,  E / l  t -



t'
f_

H U N T I N G T N N  ? B  F T  D I A  S I L O  C O L U M N
t l t aX65

FROJEET:
SUBJECT:

DA'[E : JAl.l 9OF Y  :  I C C

STEEL cuLU l ' l f ' l DES IEN

D E S C R I F T I O N  :

ALLOTJAFLE STRESSES

' : r  -Fv  :  Y i  e I  d

} L . D . F .

l '  Uf.JFRACED LE|{GTHS
:  X  X  A : r i s
:  Y  -  Y  A x i s

DESIGN DATA

X-X A: r  i  s
Y-Y Air  i  s

} TRAI'ISVERSE MONEI.IT
X-i :  Ax i  s
Y - Y  A x i s

Se-c t  i  on  Area
Wei .gh t -  per  Foo{ - -
O v e r a l  I  D e p t h
t l e b  T h i  c k n e s s

^-F i  anee Ut i  c l th  :  b f
- i  ano€? 

- ln rc ! : :n€?sg

f ,6  ks i

r . 3 3

-.,4 ft
1 ?  + t

: I  S IDESI ,JAY RESTRAI I , IED
X  -  X  A : < i s
Y -  Y  A><r ' - i

}  EFFECTIVE LET.I6TH
,, |',: ,, : X_X A:< i s
"  t d  " :  Y - Y  A > l i g

:  Y= l  N=O
= 1
= 1

FACTOR :
=1
=1

l  f4A! : .  AXIAL F0ECE = f ,45 l ' : ips

vpgylg1..tT ,3 ToF of CETLUMN !

; '  Eccen t r i c i tY  :  X -X  =

. : "  Eccen t r i c i t y  :  Y -Y  =

::. l"lEFlEFlT e BCITTEN o+ COLUT'lf'l

O  i n
( l  in

= '  0  f t - k
=O

X-X A:r i  s
Y-Y A>: i  s

X-X A;<  i : ;
Y-Y Ar:  i  s

, I .  DEF.TH CLASS

S - X ) :  :  S e c t i o n  M o d .
Rad i t-ter cr'f GYr at i on
S-YY :  Sect i  on l" lod .

F' lad i  urs of G' l rat i  on

r --f

b+ /  ? t+
d / t v t

FlAi: i f'luf'l DES I Gt'l MllFlEl'lT :
=  L - 1 , 0  f  t - l :
= (r. tll

i n

=  9 7  . 9  i  n " " 3
=  5 . 2 E l  i n
=  ? 9 . 1  i n " 5
=  3 . O "  i n
=  - r .  J I

=  9 . 9 7
=  3 1 .  r l 8

(-) f t-tr
r:r

:
cr f t-t':
(J

t -  DEsI6N SLJt lmARY
i  F o r n r u t l a  1 . 6  1 g  =  r - t ' 7 5 7  ' i =  1 '  O O  I

i  F o r m u t l a  1 . 6  l b  =  t - r ' 6 ? 9  ' i =  1 ' ( : 1 0  i

!  F o r m u l a  1 . 5  -  3  =  t ' l A  t ' =  t ' t ' r r l  I

|  _______ ---------  i
I

.ROLLED SECTIOT, I  DATA

sEL-EcrED uT::,. 
, ;?il:gt
=  1 9 .  1
= 6 5
=  1 3 .  1 2
= ( i .  59

t , f
I 4

= r-r .6r-15

i  n ' " i
++
i n
i n
i n
i n



I

HI.JT,ITINGTON

Jtr l?x

?8
6 5

FT DIA SILCI  COLUMhI FROJECT:
SUEIJECT:

DATE : JAI'I 9(rF Y  :  I C E

DETER|4If . lE ALLOTA,AFLE BEt ' lDIt ' . lG STRESSES

X - X  A X I S  :
1 . 5 . 1 . 4 . 1 . !
1 . 5 . 1 . 4 . 1 . 4
1 . 5 .  1 . 4 .  1 . 5

Y - Y  A X I S  :
1 . 5 1 . 4 . 1 . ' , f

:  b {  /  2 t+
: d / t w
:  L a t e r a l

X - X  A X I S

:  b f  /  2 t+

Y -Y  AX IS

: F b
: F b
: F b

5T11E55

: F b

STREs5

?4.  Ct
2 .4 .11

24

F-b:r *  LDF =

?7 -17

31 .92  ks i

k s i

k s i
k s i
] rs iE t u t c k l i n g

ALLgt^IABLE

:  F I  a n g e s

ALLOWA'ITLE :  F - b y  t *  L D F  =  3 5 . 9 1  [ l s i

DETERI'IIFIE ALI'6bIABLE AXIAL STRE55E5

Al  1  ourab I  e  Ar :  i  a ]  S t ress  :
ALLOI{AELE :Fa*LDF 23 .86  ks i

t r : : r  *  L r - t : r :  /  r : ) :
l r : y  x  Lu t : y  /  r zY

cc=  (2 *  p i  " 3  xE iFy  )  " . 5

=  1 7 .  9 4  l l g i
=  1 8 . 5 5  l " ; s i

p i " ! * E /  ( 2 ! '  i t

P i " " 3 * E  /  ( ? 3  *

=  O .  O o  k s i
=  e .  O( : r  l :S i

=  O . 6 t _ l

54 .5
47 .7

1 ? 6 .  1 ( j

f.lA

Actua l  Ar :  i  a I
{ a  /  F a

St ress  = 1 9 .  t ) 6  k s i
t7 .737

X-X r-tr: i s
Y-Y Ar:  i  s

F ' e : r  =  1 "  *
F ' e y  =  1 !  *

f  -br:

{ -bv

C-m::

CEI"IE I I'IED STRESS CHEC}.:

F o r r n u l a  1 . 6  l a
F o r m u l a  1 . 6  -  l b
F o r r n r r l a  1 . 6  -  2

( [*Lutx
(  kLu ty

/  rx,) '"7 )
/ r ' / )  " ' 3 )

F-b::
F -by

c-my

* LDF
* LDF

67 ksi.
A7  ks i

31 .9?  l * s i
35 .91  l : s i

0 .60

t 7 . 7 3 7
Q.  b t 'g

f'lA

1 . I J U
1.  Ot l
1 .  O O



D a> / +aV eF Jzo t.r! d4 n e AJ

2 . , ,  /  N l  , n .  t ' 6v  v t  u .e  t 1h  t '

\Y  ( r . on
a

. .  - t <= / .  s-(  /A) '
n n  k

- ,  
1 /

, l / \
'/-( 4t v 'LY ) 

--
a

hr? <tP Lt  H

z4sk i n J'.l rV

6e t r .  t r ' . ta1 .

?rs ' /  tvhw

5ht^e e

Orvl = E

/u,t r ll- f4" n M+

Cez& ,

L^s c

>(a)=

n 7 * - (  d t / t . r / i  =

.316 k -  r - r

Exoo

I  ^  t a  n ' ( t ' ;  /  . t 5 -  t

7+ 7+u= 3"o4k

i . f  t . i t )  - -  ? q

5  ( Z c -  =

e'- -*
7

y  r / -  b

7 i tT4 t  / =  I

. t

e 3 t t | lz

n__ ga4 ( t
t /  6+ t

V 414  x  l / - t -  , 4enuQ '

l^/ < s (-,s) "

= 711

t*  = .67

\
6 .v  ' t '  \  =

, /

Llo'-oo/o--

j.17F5l=

\ ; , . ' 7  K ,F

7,t

. t 7  - . .  r \ - t  r ' / e  / ?c re

?, flo lkry

7r
a

J Y
111 i

k
e

t

,v,-
4E

. f i . r r ) ]  = 49R

-;0f 14
lz 5f-

F 1r-

l=  41 +

q'-'31 ('
= . a o (

ak

e ' -  ? t4o / ta1  =  ,6 t6

)6.o t6-f g

f  .  . l '

e t '  '  j  :
---- J' ) /

? t<e ,atn,r4l  ' -  U--(  t t  t+)
( + . l l v c f  v e  1 L l  1 1  1 z ' z ' \  l " ;  /

i " , l y  )  
e

vhi



/+/

' t  z J  l Z z J

lor&ryi* -/
l4) s//t"/ an^c ln 

"rz
Z ' -  t  LcP  k

t-

/v2" r/o r.

4.so
(lr
t\ txr 15

v
d
3,s

€

U
\
\

//= /// ,i lt t3

ZtL te  M I  rJ .

///\,\ /// r i\_piJ,.!c(f

U 6 e 7" oL c7)'k/4( € t)ol7onq

4 r a 1" o/, €fi ' rv.tn e t?t>

g'- t t  idv4e €

/Y ?/a71a foan /1/ q- a,e ;zS 5 - t c'C ff ctt'/



,.r 
t'/

7, t-)

t .z t

M=( ( t . r t r - ,o4x\ /<"-/ ' \  Z ' /
./ \'3.2-g

.  17 . r )  vz -  ,054  . t \  =- j - a ^  -  : 4  I  
-

\z  4  to

= 7 1 ' - 1  
t < - F l

M r, = 1 .4 ft1]) -- l'r,t k - r r -- 6c s. t-- r,

D J L,  4s jk l

lg t4, f  tz.  ,1a +6@6
gz @6

21 17, ,  t7  ,17 g6e7i

f r7elo:, L,=
F+

^ t

, ' t 4, -- 1.zs
7

chr rh  w , t /e  {a " , . * ,  +L . " ,  i

f r
V"--L l -"4 L1.53- 2.o4

ta -=  22  =  lda  r<sF  >''(T)
Tw q (  =  t1 . ,  i  n t

V^-- fnt ft.rt-

d^ --  , l  
2o,1f

tx('t't/'"2

uo,  ( / t€

- *  t 7 . t (  Fs t=  L ' ' -

z \
+ 2.o 4'(. " t D/,

t J ,  4 .

^ a
V /

r 1

1-"s<)J

t t .+

t6=2.o1

22 
k

7.zs -

)-,.+ 
--

L'  - -  7 .2 s

t .11( . "s) )

Z.at  k ; r  -<

-  r t-  t / ,2 -,  
1,7 1 

'

+  1 .712 ( .o  s  4  /  r )  t  t -4  - -  
/  oo,7 5 '

t  ?.4 ok
:

glo,  / - t ,x.  t :1 f tcF-
w/ 4 6 ?u,r< e 7"/z a L'fh' '- '  ?

I
7 t, '  ' ln t f  :

<==:'
4?. ' .7 i /Xr t , t ) -

f  'g  r  l '>

Qroz)( tzxtg) :
' - ( t  i , J

,  64 7z s F M *  =,04(  7. r t fO r l rz)= 4

l c rZ  l= toa  hq ' /  /15=  t44 t4 / :

, 472  i . ^L
? . 4 9  ' ' ) 7 ,

f // ' / 'v/ "- tJc:Dfuc rc

vsP
: ( 4 -1,' ,1. hth ryS € kf-



I

Forryh 8!6 ,r 6!c x t4 frac<
tcz- ttT t4 Pz a/r5t-5cz/7oat'  -(6 

EcE'D)
y'rczz 7x 7_

,/

FOu,,vD4rzeznz P L4tt t

?//6"= t! ,

/
/4-a /?,rD. -

" ' ' - ; '
(+prrzo*-) ,

4/'FZoa7l4rrn car/€ Z€rc.-

voLvMi t 6 fr.S1 nt r tTa.zs.. ;,
2 7

4 ,2 . /
=:

Q..-_.-



t'
t-

h A, /7g' /D/Ax zl-  LcM4
B a L T  9

r.$

t

)e-c n o rv
,/ ,,
r+-n FrzoMt ttt t4

I 4  h t s



#,
al
I

7Yi7\,

,/

Dsrnr t  oF E"nt ts tD-  .02/5 i  rz- '


