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D e ar M s. B a c h m a n:  
 
A T & T c urr e ntl y m ai nt ai n s ( 6 ) a nt e n n as at t h e 1 0 0 ’+  l e v el o n t h e e xisti n g 9 0 ’ el e ctri c  
tr a n s missi o n str u ct ur e  # 2 6 8 3  ( “Str u ct ur e ”) l o c at e d a t 7 6 1 F e d er al R o a d, Br o o kfi el d , C T. T h e  
pr o p ert y & Str u ct ur e  ar e  o w n e d  b y C o n n e cti c ut Li g ht & P o w er  ( “E v ers o ur c e ”). A T & T i nt e n d s t o 
m o dif y it s f a cilit y b y r e m o vi n g t h e (6 ) a nt e n n as a n d a d di n g ( 3) O P A 6 5 R -B U 6 D A  & ( 3) T P A 6 5 R -
B U 6 D A a nt e n n as at t h e 1 0 0 ’ l e v el of t h e e xisti n g Str u ct ur e . A T & T  als o i n d e nt s o n r e pl a ci n g ( 1 2) 
T o w er M o u nt e d A m plifi er s ( “ T M As ”)  wit h ( 6) T M A B P D 7 8 2 3 V G 1 2 A a n d ( 6) T M A 2 1 2 4 F 0 3 V 5 -1 D  
T M As at t h e 1 0 0’ +  of t h e Str u ct ur e. T h e h ei g ht of A T & Ts e xisti n g a n d pr o p os e d a nt e n n as & 
T M As is 1 0 0’ +  o n t h e Str u ct ur e .  
 
T his m o difi c ati o n m a y i n cl u d e B 2, B 5, B 1 7, B 1 4, B 2 9, B 3 0, B 6 6 & n 7 7 h ar d w ar e t h at is 4 G( L T E) 
a n d/ or 5 G N R c a p a bl e t hr o u g h r e m ot e s oft w ar e c o nfi g ur ati o n a n d eit h er or b ot h s er vi c es m a y 
b e t ur n e d o n or off at v ari o u s ti m es.  
 
T h e A T & T f a cilit y r e c ei v e d C T Siti n g C o u n cil ( “ C o u n cil ”) a p pr o v al i n P etiti o n 4 9 4  o n N o v e m b er 
3 0 , 2 00 0.  A T & Ts m o difi c ati o n c o m pli es wit h t h e a b o v e -m e nti o n e d a p pr o v al.   
 
Pl e as e a c c e pt t his l ett er as n otifi c ati o n p urs u a nt t o R e g ul ati o n s of C o n n e cti c ut St at e A g e n ci es 
( “ R. C. S. A ”) § 1 6-5 0j -7 3 f or c o n str u cti o n t h at c o n stit ut es a n e x e m pt m o difi c ati o n p urs u a nt t o 
R. C. S. A § 1 6 -5 0j -7 2( b)( 2). I n a c c or d a n c e wit h t o R. C. S. A § 1 6 -5 0j -7 3, a c o p y of t his l ett er is b ei n g 
s e nt t o t h e H o n. St e p h e n C. D u n n , First S el e ct m a n, T o w n of Br o o kfi el d , as el e ct e d offi ci al , M s . 
L a ur a B ar k o w s ki , L a n d Us e Dir e ct or, T o w n of Br o o kfi el d, a n d E v er s o ur c e, t h e Str u ct ur e  & 
pr o p ert y o w n er .  
 
T h e pl a n n e d m o difi c ati o n of t h e f a cilit y f alls s q u ar el y wit hi n t h os e a cti viti es e x pli citl y pr o vi d e d 
f or i n R. C. S. A § 1 6-5 0j -7 2( b)( 2). S p e cifi c all y:  
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1.  T h e pr o p os e d m o difi c ati o n s will n ot r e s ult i n a n i n cr e as e i n t h e h ei g ht of t h e 
e xisti n g str u ct ur e.  

 
2.  T h e pr o p os e d m o difi c ati o n s will n ot r e q uir e a n e xt e n si o n of t h e sit e b o u n d ar y.  

 

3.  T h e pr o p os e d m o difi c ati o n will n ot i n cr e as e n ois e l e v els at t h e f a cilit y b y si x 
d e ci b els or m or e, or t o l e v els t h at e x c e e d st at e a n d l o c al crit eri a.  

 

4.  T h e o p er ati o n of t h e m o difi e d f a cilit y will n ot i n cr e as e r a di o fr e q u e n c y e missi o ns 
at t h e f a cilit y t o a l e v el at or a b o v e t h e F e d er al C o m m u ni c ati o n s C o m missi o n 
s af et y st a n d ar d.  

     
5.  T h e pr o p os e d m o difi c ati o n s will n ot c a u s e a c h a n g e or alt er ati o n i n t h e p h ysi c al 

or e n vir o n m e nt al c h ar a ct eristi cs of t h e sit e.  
 

6.  T h e e xisti n g S tr u ct ur e a n d f o u n d ati o n c a n s u p p ort t h e pr o p os e d l o a di n g.   
 

F or t h e f or e g oi n g r e as o ns, A T & T r es p e ctf ull y s u b mit s t h e pr o p os e d m o difi c ati o n s t o t h e a b o v e 
r ef er e n c e d t el e c o m m u ni c ati o n f a cilit y c o n stit ut e a n e x e m pt m o difi c ati o n p urs u a nt t o R. C. S. A 
§ 1 6 -5 0j -7 2( b)( 2).  
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1.  I nt r o d u cti o n 

T h e p ur p os e of t his r e p ort is t o  i n v esti g at e c o m pli a n c e wit h a ppli c a bl e F C C r e g ul ati o n s f or t h e pr o p o s e d m o difi c ati o n of 

A T & T’s a nt e n n a arr a ys t o b e m o u nt e d at 1 0 0’ o n a n e xisti n g util it y t o w er l o c at e d at 7 6 1 F e d er al R o a d i n Br o o kfi el d, C T. 

T h e c o or di n at es of t h e t o w er ar e 4 1 ° 2 8’ 4 3. 5 7 " N, 7 3 ° 2 4' 2 9. 8 9 " W. 

V eri z o n is pr o p osi n g t h e f oll o wi n g: 

1)  I n st all si x ( 6) m ulti- b a n d a nt en n as, t w o ( 2) p er s e ct or t o s u p p ort its c o m m er ci al L T E a n d 5 G n et w or k.  

 

T his r e p ort c o nsi d ers t h e pl a n n e d a nt e n n a c o nfi g ur ati o n f or A T & T 1  as w ell as e xisti n g a nt e n n a c o nfi g ur ati o n f or T- M o bil e2  

t o d eri v e t h e r es ulti n g % M P E of its pr o p o s e d m o difi c ati o n. 

 

2.  F C C G ui d eli n es f o r E v al u ati n g R F R a di ati o n E x p os u r e Li mits 

I n 1 9 8 5, t h e F C C est a blis h e d r ul es t o r e g ul at e r a di o fr e q u e n c y ( R F) e x p o s ur e fr o m F C C li c e n s e d a nt e n n a f a ciliti es. I n 1 9 9 6, 

t h e F C C u p d at e d t h es e r ul es, w hi c h w er e f urt h er a m e n d e d i n A u g ust 1 9 9 7 b y O E T B ull eti n 6 5 E diti o n 9 7- 0 1. T h es e n e w 

r ul es i n cl u d e M a xi m u m P er missi ble E x p o s ur e ( M P E) li mits f or tr a n s mitt ers o p er ati n g b et w e e n 3 0 0 k H z a n d 1 0 0 G H z. T h e 

F C C M P E li mits ar e b as e d u p o n t h o s e r e c o m m e n d e d b y t h e N ati o n al  C o u n cil o n R a di ati o n Pr ot e cti o n a n d M e as ur e m e nts 

( N C R P),  d e v el o p e d  b y  t h e  I nstit ut e  of  El e ctri c al  a n d  El e ctr o ni cs  E n gi n e ers,  I n c.,  (I E E E)  a n d  a d o pt e d  b y  t h e  A m eri c a n 

N ati o n al St a n d ar d s I n stit ut e ( A N SI). 

T h e F C C g e n er al p o p ul ati o n/ u n c o ntr oll e d li mits s et t h e m a xi m u m e x p os ur e t o w hi c h m o st p e o pl e m a y b e s u bj e ct e d. G e n er al 

p o p ul ati o n/ u n c o ntr oll e d e x p os ur es a p pl y i n sit u ati o ns i n w hi c h t h e g e n er al p u bli c m a y b e e x p o s e d, or i n w hi c h p ers o ns t h at 

ar e e x p os e d as a c o ns e q u e n c e of t h eir e m pl o y m e nt m a y n ot b e f ul l y a w ar e of t h e p ot e nti al f or e x p o s ur e or c a n n ot e x er cis e 

c o ntr ol o v er t h eir e x p o s ur e. 

P u bli c e x p os ur e t o r a di o fr e q u e n ci es is r e g ul at e d a n d e nf or c e d i n u nits of milli w atts p er sq u ar e c e nti m et er ( m W/ c m 2 ). T h e 

g e n er al p o p ul ati o n e x p o s ur e li mits f or t h e v ari o u s fr e q u e n c y r a n g es ar e d efi n e d i n t h e att a c h e d “ F C C Li mits f or M a xi m u m 

P er missi bl e E x p os ur e ( M P E) ” i n Att a c h m e nt C of t his r e p ort. 

Hi g h er e x p o s ur e li mits ar e p er mitt e d u n d er t h e o c c u p ati o n al/ c o n tr oll e d e x p o s ur e c at e g or y, b ut o nl y f or p ers o n s w h o ar e 

e x p o s e d as a c o ns e q u e n c e of t h eir e m pl o y m e nt a n d w h o h a v e b e e n m a d e f ull y a w ar e of t h e p ot e nti al f or e x p os ur e, a n d t h e y 

m ust b e a bl e t o e x er cis e c o ntr ol o v er t h eir e x p os ur e. G e n er al p o p ul ati o n/ u n c o ntr oll e d li mits ar e fi v e ti m es m or e stri n g e nt 

t h a n t h e l e v els t h at ar e a c c e pt a bl e f or o c c u p ati o n al, or r a di o fr e q u e n c y tr ai n e d i n di vi d u als. Att a c h m e nt C c o nt ai ns e x c er pts 

fr o m O E T B ull eti n 6 5 a n d d efi n es t h e M a xi m u m E x p o s ur e Li mit. 

Fi n all y, it s h o ul d b e n ot e d t h at t h e M P E li mits a d o pt e d b y t h e F C C f or b ot h g e n er al p o p ul ati o n/ u n c o ntr oll e d e x p o s ur e a n d 

f or o c c u p ati o n al/ c o ntr oll e d e x p o s ur e i n c or p or at e a s u bst a nti al m ar gi n of s af et y a n d h a v e b e e n est a blis h e d t o b e w ell b el o w 

l e v els g e n er all y a c c e pt e d as h avi n g t h e p ot e nti al t o c a u s e a d v e rs e h e alt h eff e cts. 

 
1  As r ef er e n c e d t o A T & T’s R a di o Fr e q u e n c y D esi g n S h e et ( R F D S) d at e d 0 3/ 2 4/ 2 0 2 3 a n d T E P N ort h e a st’s C o n str u cti o n s Dr a wi n g s, r e v 3 , d at e d 0 6/ 1 4/ 2 0 2 3. 

2 A s r ef er e n c e d t o T- M o bil e’s C o n n e cti c ut Siti n g C o u n cil N oti c e o f E x e m pt M o difi c ati o n – 7 6 1- 7 6 3 F e d er al R o a d, Br o o kfi el d, C o n n ecti c ut, d at e d 1/ 1 7/ 2 3 
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3.  R F E x p os u r e P r e di cti o n M et h o ds 

T h e  e missi o n  fi el d  c al c ul ati o n  r es ults  dis pl a y e d  i n  t h e  f oll o wi n g  fi g ur es  w er e  g e n er at e d  u si n g  t h e  f oll o wi n g  f or m ul a  as 

o utli n e d i n F C C b ull eti n O E T 6 5: 

P o w e r D e n sit y  
G R F    1. 6 4  E R P

4 𝜋    𝑅
 X Off B e a m L o s s 

 

W h er e: 

    EI R P = Eff e cti v e Is otr o pi c R a di at e d P o w er 

    R = R a di al Dist a n c e = 
 22 VH 

 

    H = H ori z o nt al Dist a n c e fr o m a nt e n n a i n m et ers 

    V = V erti c al Dist a n c e fr o m r a di ati o n c e nt er of a nt e n n a i n m eters 

   Off B e a m L oss is d eter mi n e d b y t h e s el e ct e d a nt e n n a p att er n s 

    Gr o u n d r efl e cti o n f a ct or ( G R F) of 1. 6 

 

T h es e c al c ul ati o ns ass u m e t h at t h e a nt e n n as ar e o p er ati n g at 1 0 0 p er c e nt c a p a cit y, t h at all a nt e n n a c h a n n els ar e tr a n s mitti n g 

si m ult a n e o u sl y, a n d t h at t h e r a di o tr a n s mitt ers ar e o p er ati n g a t f ull p o w er. O bstr u cti o n s (tr e es, b uil di n gs, et c.) t h at w o ul d 

n or m all y att e n u at e t h e si g n al a r e n ot t a k e n i nt o a c c o u nt. T h e cal c ul ati o ns ass u m e e v e n t err ai n i n t h e ar e a of st u d y a n d d o n ot  

t a k e i nt o a c c o u nt a ct u al t err ai n el e v ati o ns w hi c h c o ul d att e n u at e t h e si g n al. As a r es ult, t h e pr e di ct e d si g n al l e v els r e p ort ed 

b el o w ar e m u c h hi g h er t h a n t h e a ct u al si g n al l e v els will b e fr o m t h e fi n al i n st all ati o n s. 
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4.  A nt e n n a I n v e nt o r y 

T a bl e 1 b el o w o utli n es A T & T’s pr o p o s e d a nt e n n a c o nfi g ur ati o n f o r t h e sit e.  T h e ass o ci at e d d at a s h e ets a n d a nt e n n a p att er n s 

f or t h es e s p e cifi c a nt e n n a m o d els ar e i n cl u d e d i n Att a c h m e nts C. 

O p e r at o r 
S e ct o r / 
A zi m ut h 

T X 
F r e q 

( M H z) 

P o w e r at 
A nt e n n a 
( W atts) 

A nt 
G ai n 
( d Bi) 

P o w e r 
EI R P 

( W atts) 
A nt e n n a M o d el 

B e a m 
Wi dt h 

M e c h. 
Tilt 

L e n gt h 
(ft) 

A nt e n n a 
C e nt e rli n e 
H ei g ht (ft) 

A T & T 

Al p h a / 
3 0 ° 

7 0 0  1 6 0  1 4. 5  4 5 0 9 

T P A 6 5 R- B U 6 D 

7 3 

0  6  1 0 0 
8 5 0  1 6 0  1 5. 1  5 1 7 7 6 3 

1 9 0 0  1 6 0  1 8. 1  1 0 3 3 0 6 6 

2 1 0 0  2 4 0  1 8. 4  1 6 6 0 4 6 6 

7 0 0  1 6 0  1 4. 3  4 3 0 6  O P A 6 5 R- B U 6 D  7 3  0  6  1 0 0 

B et a / 
1 5 0 ° 

7 0 0  1 6 0  1 4. 5  4 5 0 9 

T P A 6 5 R- B U 8 D 

7 3 

0  6  1 0 0 
8 5 0  1 6 0  1 5. 1  5 1 7 7 6 3 

1 9 0 0  1 6 0  1 8. 1  1 0 3 3 0 6 6 

2 1 0 0  2 4 0  1 8. 4  1 6 6 0 4 6 6 

7 0 0  1 6 0  1 4. 3  4 3 0 6  O P A 6 5 R- B U 6 D  7 3  0  6  1 0 0 

G a m m a / 
2 7 0 ° 

7 0 0  1 6 0  1 4. 5  4 5 0 9 

T P A 6 5 R- B U 8 D 

7 3 

0  6  1 0 0 
8 5 0  1 6 0  1 5. 1  5 1 7 7 6 3 

1 9 0 0  1 6 0  1 8. 1  1 0 3 3 0 6 6 

2 1 0 0  2 4 0  1 8. 4  1 6 6 0 4 6 6 

7 0 0  1 6 0  1 4. 3  4 3 0 6  O P A 6 5 R- B U 6 D  7 3  0  6  1 0 0 

T a bl e 1: P r o p os e d A nt e n n a I n v e nt o r y 3 4  

 

 

 

 

 

 
3  A nt e n n a h ei g hts ar e i n r ef er e nc e t o T E P N ort h e ast’s C o nstr u cti o ns Dr a wi n gs, r e v 3, d at e d 6/ 1 4/ 2 0 2 3.  

4  Tr a n s mit p o w er a ss u m es 0 d B of c a bl e l oss. 
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5.  C al c ul ati o n R es ults 

T h e c al c ul at e d p o w er d e nsit y r es ults ar e s h o w n i n Fi g ur e 1 b el o w. F or c o m pl et e n ess, t h e c al c ul ati o ns f or t his a n al ysis r a n g e 

fr o m 0 f e et h ori z o nt al dist a n c e ( dir e ctl y b el o w t h e a nt e n n as) to a v al u e of 3, 0 0 0 f e et h ori z o nt al dist a n c e fr o m t h e sit e.  I n 

a d diti o n t o t h e ot h er w orst- c as e s c e n ari o c o n si d er ati o ns t h at w er e pr e vi o u sl y m e nti o n e d, t h e p o w er d e n sit y c al c ul ati o n s t o 

e a c h h ori z o nt al dist a n c e p oi nt a w a y fr o m t h e a nt e n n as w as c o m pl et e d u si n g a l o c al m a xi m u m off b e a m a nt e n n a g ai n ( wit hi n 

± 5 d e gr e es of t h e tr u e m at h e m a ti c al a n gl e) t o i nc or p or at e a r e alisti c w orst- c as e s c e n ari o. 

 

Fi g u r e 1: G r a p h of G e n e r al P o p ul ati o n % M P E vs. Dist a n c e 

T h e hi g h e st p er c e nt of M P E ( 3. 4 9 %  of t h e G e n er al P o p ul ati o n li mit) is c al c ul at e d t o o c c ur at a h o ri z o nt al dist a n c e of 5 9 3 

f e et fr o m a nt e n n as. Ple as e n ot e t h at t h e p er c e nt of M P E c al c ul a ti o n s cl o s e t o t h e sit e t a k e i nt o a c c o u nt off b e a m l oss, w hi c h 

is d et er mi n e d fr o m t h e v erti c al patt er n of t h e a nt e n n as u s e d. T h er ef or e, R F p o w er d e n sit y l e v els m a y i n cr e as e as t h e dist a n c e 

fr o m t h e sit e i n cr e as es.  At dista n c es of a p pr o xi m at el y 1 5 0 0 f e et a n d b e y o n d, o n e w o ul d n o w b e i n t h e m ai n b e a m of t h e 

a nt e n n a p att er n a n d off b e a m l o ss is n o l o n g er c o nsi d er e d.  B e y o n d t his p oi nt, R F l e v els b e c o m e c al c ul at e d s ol el y o n dist a n c e 

fr o m t h e sit e a n d t h e p er c e nt of M P E d e cr e as es si g nifi c a ntl y as dist a n c e fr o m t h e sit e i n cr e as es. 
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T a bl e 2 b el o w lists p er c e nt of M P E v al u es as w ell as t h e ass o ci at e d p ar a m et ers t h at w er e i n cl u d e d i n t h e c al c ul ati o ns.  T h e 

hi g h est p er c e nt of M P E v al u e w as  c al c ul at e d t o o c c ur at a h ori zo nt al dist a n c e of 5 9 3 f e et fr o m t h e sit e (r ef er e n c e Fi g ur e 1). 

As  st at e d  i n  S e cti o n  3,  all  c al c ul ati o ns  ass u m e  t h at  t h e  a nt e n n as  ar e  o p er ati n g  at  1 0 0  p er c e nt  c a p a cit y,  t h at  all  a nt e n n a 

c h a n n els ar e tr a n s mitti n g si m ult a n e o u sl y, a n d t h at t h e r a di o tr a n s mitt ers ar e o p er ati n g at f ull p o w er.  O b str u cti o n s (tr e es, 

b uil di n gs et c.) t h at w o ul d n or m all y att e n u at e t h e si g n al ar e n o t t a k e n i nt o a c c o u nt.  I n a d diti o n, a si x f o ot h ei g ht offs et w as 

c o nsi d er e d i n t his a n al ysis t o a c c o u nt f or a v er a g e h u m a n h ei g ht .  As a r es ult, t h e pr e di ct e d si gn al l e v els ar e si g nifi c a ntl y 

hi g h er t h a n t h e a ct u al si g n al l e v els will b e fr o m t h e fi n al c o n fi g ur ati o n.  T h e r es ults pr es e nt e d i n Fi g ur e 1 a n d T a bl e 2 ass um e 

l e v el gr o u n d el e v ati o n fr o m t h e b as e of t h e t o w er o ut t o t h e h ori z o nt al dist a n c es c al c ul at e d. 

 

T a bl e 2: M a xi m u m P e r c e nt of G e n e r al P o p ul ati o n E x p os u r e V al u es 5, 6, 7  

 

 
5  Fr e q u e n ci es list e d ar e r e pr es e n t ati v e of t h e o p er ati n g b a n d a n d ar e n ot t h e s p e cifi c o p er ati n g fr e q u e n c y. 

6  T h e t ot al % M P E list e d is a s u m m ati o n of e a c h u nr o u n d e d c o ntri b uti o n. T h er ef or e, s u m mi n g e a c h r o u n d e d v al u e m a y n ot r efl e ct t h e t ot al v al u e li st e d i n t h e 

t a bl e. 

7  I n t h e c as e w h er e a nt e n n a p att er n d at a w as u n a v ail a bl e fr o m t h e m a n uf a ct ur er, t y pi c al a nt e n n a patt er n w as u s e d b as e d o n t h e fr e q u e n c y, b a n d wi dt h a n d g ai n 

of t h e a nt e n n a.  

C arri er
N u m b er of 

Tr a n s mitt er s

P o w er o ut of 

B a s e St ati o n P er 

Tr a n s mitt er 

( W att s)

A nt e n n a 

H ei g ht   

( F e et)

Di st a n c e t o 

t h e B a s e of 

A nt e n n a s 

( F e et)

P o w er 

D e n sit y 

( m W / c m
2 )

Li mit 

( m W / c m2 )
% M P E

A T & T L T E 1 9 0 0 M H z 1 1 6 0. 0 1 0 0. 0 5 9 3 0. 0 0 2 4 5 7 1. 0 0 0 0. 2 5 %

A T & T L T E 2 1 0 0 M H z 1 2 4 0. 0 1 0 0. 0 5 9 3 0. 0 0 8 2 6 1 1. 0 0 0 0. 8 3 %

A T & T L T E 7 3 9 M H z 1 1 6 0. 0 1 0 0. 0 5 9 3 0. 0 0 2 2 2 8 0. 4 9 3 0. 4 5 %

A T & T L T E 7 6 3 M H z 1 1 6 0. 0 1 0 0. 0 5 9 3 0. 0 0 2 2 8 0 0. 5 0 9 0. 4 5 %

A T & T L T E 8 5 0 M H z 1 1 6 0. 0 1 0 0. 0 5 9 3 0. 0 0 2 5 5 2 0. 5 6 7 0. 4 5 %

T- M o bil e G S M 1 9 0 0 M H z 1 1 0. 0 1 1 0. 0 5 9 3 0. 0 0 0 1 0 5 1. 0 0 0 0. 0 1 %

T- M o bil e L T E 1 9 0 0 M H z 1 1 6 0. 0 1 1 0. 0 5 9 3 0. 0 0 1 6 7 3 1. 0 0 0 0. 1 7 %

T- M o bil e L T E 2 1 0 0 M H z 1 1 6 0. 0 1 1 0. 0 5 9 3 0. 0 0 1 9 3 1 1. 0 0 0 0. 1 9 %

T- M o bil e L T E 6 0 0 M H z 1 1 2 0. 0 1 1 0. 0 5 9 3 0. 0 0 2 0 4 3 0. 4 0 0 0. 5 1 %

T- M o bil e L T E 7 0 0 M H z 1 4 0. 0 1 1 0. 0 5 9 3 0. 0 0 0 8 7 8 0. 4 6 7 0. 1 9 %

T ot al 3. 4 9 %



  

C T 2 1 8 5 6 M ar c h 1 1, 2 0 2 4 

6.  C o n cl usi o n 

T h e a b o v e a n al ysis v erifi es t h at  R F e x p o s ur e l e v els fr o m t h e sit e wit h A T & T’s pr o p o s e d a nt e n n a c o nfi g ur ati o n will b e w ell 

b el o w t h e m a xi m u m p er missi bl e l e v els as o utli n e d b y t h e F C C i n t h e O E T B ull eti n 6 5 E d. 9 7- 0 1.  U si n g t h e c o ns er v ati v e 

c al c ul ati o n  m et h o d s  a n d  p ar a m et ers  d et ail e d  a b o v e,  t h e  m a xi m u m  c u m ul ati v e  p er c e nt  of  M P E  i n  c o n si d er ati o n  of  all 

tr a n s mitt ers is c al c ul at e d t o b e 3. 4 9 %  of t h e F C C li mit ( G e n er al P o p ul ati o n/ U n c o ntr oll e d).  T his m a xim u m c u m ul ati v e 

p er c e nt of M P E v al u e is c al c ul at e d t o o c c ur 5 9 3 f e et a w a y fr o m t h e sit e. 

 

7.  St at e m e nt of C e rtifi c ati o n 

I  c ertif y  t o  t h e  b est  of  m y  k n o wl e d g e  t h at  t h e  st at e m e nts  i n  t his  r e p ort  ar e  tr u e  a n d  a c c ur at e.  T h e  c al c ul ati o ns  f oll o w 

g ui d eli n es s et f ort h i n A N SI/I E E E St d. C 9 5. 3, A N SI/I E E E St d. C 9 5. 1 a n d F C C O E T B ull eti n 6 5 E diti o n 9 7- 0 1. 

 

 
 

 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

M ar c h 8, 2 0 2 4 
R e p ort Pr e p ar e d B y:  R a m A c h ar y a 

R F E n gi n e er 
C S q u ar e d S yst e ms, L L C 
 
 

D at e 

  
 
 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

M ar c h 1 1, 2 0 2 4 
R e vi e w e d/ A p pr o v e d B y:  M arti n L a vi n 

S e ni or R F E n gi n e er 
C S q u ar e d S yst e ms, L L C 

D at e 
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Att a c h m e nt A: R ef e r e n c es 

O E T B ull eti n 6 5 - E diti o n 9 7- 0 1 - A u g u st 1 9 9 7 F e d er al C o m m u ni c a ti o ns C o m missi o n Offi c e of E n gi n e eri n g & T e c h n ol o g y 

 

I E E E C 9 5. 1- 2 0 1 9, I E E E St a n d ar d S af et y L e v els Wit h R es p e ct t o H um a n E x p os ur e t o El e ctri c, M a g n eti c, a n d El e ctr o m a g n eti c 

Fi el ds, 0 H z t o 3 0 0 G H z I E E E- S A St a n d ar ds B o ar d 

 

I E E E  C 9 5. 3- 2 0 2 1,  I E E E  R e c o m m e n d e d  Pr a cti c e  f or  M e as ur e m e nts  a n d  C o m p ut ati o n s  of  El e ctri c,  M a g n eti c,  a n d 

El e ctr o m a g n eti c Fi el d s wit h R es p e ct t o H u m a n E x p o s ur e t o S u c h F i el ds, 0 H z- 3 0 0 G H z IE E E- S A St a n d ar ds B o ar d 
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Att a c h m e nt B: F C C Li mits f o r M a xi m u m P e r missi bl e E x p os u r e ( M P E)  

( A) Li mits f o r O c c u p ati o nal/ C o nt r oll e d E x p os u r e F

8
F  

Fr e q u e n c y 
R a n g e 
( M H z) 

El e ctri c Fi el d 
Str e n gt h ( E) 

( V/ m) 

M a g n eti c Fi el d 
Str e n gt h ( E) 

( A/ m)

P o w er D e nsit y ( S) 
( m W/ c m2 ) 

A v er a gi n g Ti m e 
| E|2 , | H|2  or S ( mi n ut es)

0. 3- 3. 0  6 1 4 1. 6 3 ( 1 0 0) * 6 

3. 0- 3 0  1 8 4 2/f  4. 8 9/f ( 9 0 0/f2 ) * 6 

3 0- 3 0 0  6 1. 4 0. 1 6 3 1. 0 6 

3 0 0- 1 5 0 0 - - f/ 3 0 0 6 

1 5 0 0- 1 0 0, 0 0 0  - - 5 6 
 
 
( B) Li mits f o r G e n e r al P o p ulati o n/ U n c o nt r oll e d E x p os u r e F

9
F  

Fr e q u e n c y 
R a n g e 
( M H z) 

El e ctri c Fi el d 
Str e n gt h ( E) 

( V/ m) 

M a g n eti c Fi el d 
Str e n gt h ( E) 

( A/ m)

P o w er D e nsit y ( S) 
( m W/ c m2 ) 

A v er a gi n g Ti m e 
| E|2 , | H|2  or S ( mi n ut es)

0. 3- 1. 3 4  6 1 4 1. 6 3 ( 1 0 0) * 3 0 

1. 3 4- 3 0  8 2 4/f  2. 1 9/f ( 1 8 0/f2 ) * 3 0 

3 0- 3 0 0  2 7. 5 0. 0 7 3 0. 2 3 0 

3 0 0- 1 5 0 0 - - f/ 1 5 0 0 3 0 

1 5 0 0- 1 0 0, 0 0 0  - - 1. 0 3 0 
 

f = fr e q u e n c y i n M H z * Pl a n e- w a v e e q ui v al e nt p o w er d e n sit y  

T a bl e 3: F C C Li mits f o r M a xi m u m P e r missi bl e E x p os u r e 

 

 

 

 

  

 
8  O c c u p ati o n al/ c o ntr oll e d li mits a p pl y i n sit u ati o ns i n w hi c h p ers o ns ar e e x p os e d as a c o ns e q u e n ce of t h eir e m pl o y m e nt pr o vi d e d  t h os e 
p ers o ns ar e f ull y a w ar e of t h e p ot e nti al f or e x p os ur e a n d c a n e x er cis e c o ntr ol o v er t h eir e x p os ur e. Li mits f or o c c u p ati o n al/ c o ntr oll e d 
e x p os ur e als o a p pl y i n sit u ati o ns  w h e n a n i n di vi d u al is tr a nsi e nt t hr o u g h a l o c ati o n w h er e o c c u p ati o n al/ c o ntr oll e d li mits a p ply pr o vi d e d h e or 
s h e is m a d e a w ar e of t h e  p ot e nti al f or e x p os ur e. 
9  G e n er al p o p ul ati o n/ u n c o ntr oll e d e x p os ur es a p pl y i n sit u ati o ns i n w hi c h t h e g e n er al p u bli c m a y b e e x p os e d, or i n w hi c h p ers o ns t h at ar e 
e x p os e d as a c o ns e q u e n c e of t h e ir e m pl o y m e nt m a y n ot b e f ull y aw ar e of t h e p ot e nti al f or e x p os ur e or c a n n ot e x er cis e c o ntr ol o v er t h eir 
e x p os ur e. 
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Pl a n e- w a v e E q ui v al e nt P o w e r D e nsit y 

 

Fr e q u e n c y ( M H z) 

 

Fi g u r e 2: G r a p h of F C C Li mits f o r M a xi m u m P e r missi bl e E x p os u r e ( M P E) 

1. 3 4 1 0 0, 0 0 0 1 ,5 0 0 
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Att a c h m e nt C: A T & T A nt e n n a M o d el  D at a S h e ets a n d El e ct ri c al P att e r ns 

7 0 0 M H z   

M a n uf a ct ur er:  C CI 

M o d el #:  O P A 6 5 R- B U 6 D 

Fr e q u e n c y B a n d:  6 9 8- 8 0 6 M H z 

G ai n:  1 4. 3 d Bi 

V erti c al B e a m wi dt h:  1 2. 9 ° 

H ori z o nt al B e a m wi dt h:  7 3 ° 

P ol ari z ati o n:  D u al Li n e ar 4 5 ° 

Di m e nsi o ns ( L x W x D):  7 1. 2 ” x 2 0. 7 ” x 7. 7 “ 

  

7 0 0 M H z  

M a n uf a ct ur er:  C CI 

M o d el #:  T P A 6 5 R- B U 8 D 

Fr e q u e n c y B a n d:  6 9 8- 8 0 6 M H z 

G ai n:  1 4. 5 d Bi 

V erti c al B e a m wi dt h:  1 2. 8 ° 

H ori z o nt al B e a m wi dt h:  7 3 ° 

P ol ari z ati o n:  D u al Li n e ar 4 5 ° 

Di m e nsi o ns ( L x W x D):  7 1. 2 ” x 2 0. 7 ” x 7. 7 “ 

  

8 5 0 M H z   

M a n uf a ct ur er:  C CI 

M o d el #:  D M P 6 5 R- B U 8 D 

Fr e q u e n c y B a n d:  8 2 4- 8 9 6 M H z 

G ai n:  1 5. 1 d Bi 

V erti c al B e a m wi dt h:  1 1. 1 ° 

H ori z o nt al B e a m wi dt h:  6 3 ° 

P ol ari z ati o n:  D u al Li n e ar 4 5 ° 

Di m e nsi o ns ( L x W x D):  7 1. 2 ” x 2 0. 7 ” x 7. 7 “ 
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1 9 0 0 M H z   

M a n uf a ct ur er:  C CI 

M o d el #:  T P A 6 5 R- B U 8 D 

Fr e q u e n c y B a n d:  1 8 5 0- 1 9 9 0 M H z 

G ai n:  1 8. 1 d Bi 

V erti c al B e a m wi dt h:  5. 2 ° 

H ori z o nt al B e a m wi dt h:  6 6 ° 

P ol ari z ati o n:  D u al Li n e ar 4 5 ° 

Di m e nsi o ns ( L x W x D):  7 1. 2 ” x 2 0. 7 ” x 7. 7 “ 

  

2 1 0 0 M H z   

M a n uf a ct ur er:  C CI 

M o d el #:  T P A 6 5 R- B U 8 D 

Fr e q u e n c y B a n d:  1 9 2 0- 2 1 8 0 M H z 

G ai n:  1 8. 4 d Bi 

V erti c al B e a m wi dt h:  4. 8 ° 

H ori z o nt al B e a m wi dt h:  6 6 ° 

P ol ari z ati o n:  D u al Li n e ar 4 5 ° 

Di m e nsi o ns ( L x W x D):  7 1. 2 ” x 2 0. 7 ” x 7. 7 “ 
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4 5 B E E C H W O O D D RI V E, N O R T H A N D O V E R, M A 0 1 8 4 5

T E L:  ( 9 7 8) 5 5 7- 5 5 5 3

T E P O P C O, L L C.
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T E P O P C O, L L C.

G R O U N DI N G N O T E S
G E N E R  N O T E S



C O M P O U N D P L A N E Q UI P M E N T P L A N
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T E L:  ( 9 7 8) 5 5 7- 5 5 5 3

T E P O P C O, L L C.
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4 5 B E E C H W O O D D RI V E, N O R T H A N D O V E R, M A 0 1 8 4 5

T E L:  ( 9 7 8) 5 5 7- 5 5 5 3

T E P O P C O, L L C.

P R O P O S E D A N T E N N A L A Y O U T

E XI S TI N G A N T E N N A L A Y O U T

E L E V A TI O N
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T E P O P C O, L L C.

P R O P O S E D R R U S D E T AI L

FI N A L A N T E N N A S C H E D U L E

N O T E:

P R O P O S E D T- A R M M O U N T D E T AI L

P R O P O S E D R R U
M O U N TI N G D E T AI L

P R O P O S E D R R U S
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P R O P O S E D R R U S
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S T R U C T U R A L N O T E S: S P E CI A L I N S P E C TI O N S ( R E F E R E N C E I B C C H A P T E R 1 7):
S P E CI A L I N S P E C TI O N C H E C K LI S T

B E F O R E C O N S T R U C TI O N

 1

 2

 R E UI R E D 3

D U RI N G C O N S T R U C TI O N

 R E UI R E D

4

5

A F T E R C O N S T R U C TI O N

 R E UI R E D 6

 R E UI R E D
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SI T E N U M B E R: C T L 0 2 1 8 5
SI T E N A M E:  B R O O K FI E L D S T A TI O N R D

A

5 0 0 E N T E R P RI S E D RI V E, S UI T E 3 A
R O C K Y HI L L, C T 0 6 0 6 7

4 5 B E E C H W O O D D RI V E, N O R T H A N D O V E R, M A 0 1 8 4 5

T E L:  ( 9 7 8) 5 5 7- 5 5 5 3

T E P O P C O, L L C.

R F P L U M BI N G DI A G R A M
N O T E:

N O T E:

N O T E:



S t r u c t u r a l  A n a l y s i s  o f
A n t e n n a  M a s t  a n d  T o w e r

A T & T  S i t e  R e f :  C T 2 1 8 5

E v e r s o u r c e  S t r u c t u r e  N o .  2 6 8 3

9 0 ’  E l e c t r i c  T r a n s m i s s i o n  P o l e

7 6 1  F e d e r a l  R o a d
B r o o k f i e l d ,  C T

C E N T E K  P r o j e c t  N o .  2 2 0 2 1 . 1 0

D a t e :  J a n u a r y  2 0 ,  2 0 2 3

R e v  1 :  M a r c h  3 ,  2 0 2 3

P r e p a r e d f o r :
A T & T M o bilit y

5 0 0 E nt e r p ri s e D ri v e, S uit e 3 A
R o c k y Hill, C T 0 6 0 6 7
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A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

T A B L E O F C O N T E N T S T O C- 1

T a b l e  o f  C o n t e n t s

S E C TI O N 1 - R E P O R T

§ I N T R O D U C TI O N

§ P RI M A R Y A S S U M P TI O N S U S E D I N T H E A N A L Y SI S

§ A N A L Y SI S

§ D E SI G N B A SI S

§ R E S U L T S

§ C O N C L U SI O N

S E C TI O N 2 - C O N DI TI O N S & S O F T W A R E

§ S T A N D A R D E N GI N E E RI N G C O N DI TI O N S

§ G E N E R A L D E S C RI P TI O N O F S T R U C T U R A L A N A L Y SI S P R O G R A M S

§ RI S A 3- D

§ P L S P O L E

S E C TI O N 3 - D E SI G N C RI T E RI A

§ C RI T E RI A F O R D E SI G N O F P C S F A CI LI TI E S O N O R E X T E N DI N G A B O V E
M E T A L E L E C T RI C T R A N S MI S S O N T O W E R S

§ E V E R S O U R C E D E SI G N C RI T E RI A T A B L E

§ P C S S H A P E F A C T O R C RI T E RI A

§ WI R E L O A D S S H E E T

S E C TI O N 4 - D R A WI N G S

§ T O W E R A N D M A S T E L E V A TI O N D R A WI N G

S E C TI O N 5 - TI A- 2 2 2- H L O A D C A L C U L A TI O N S

§ M A S T WI N D & I C E L O A D

S E C TI O N 6 - M A S T A N A L Y SI S P E R TI A- 2 2 2- H

§ RI S A 3- D A N A L Y SI S R E P O R T

§ M A S T C O N N E C TI O N T O T O W E R A N A L Y SI S



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

T A B L E O F C O N T E N T S T O C- 2

S E C TI O N 7 - N E C S/ E V E R S O U R C E L O A D C A L C U L A TI O N S

§ M A S T WI N D L O A D

S E C TI O N 8 - M A S T A N A L Y SI S P E R N E S C/ E V E R S O U R C E

§ RI S A 3- D A N A L Y SI S R E P O R T

S E C TI O N 9 - P L S P O L E A N A L Y SI S

§ C O A X C A B L E L O A D O N T O W E R C A L C U L A TI O N

§ P L S R E P O R T

§ A N C H O R B O L T A N A L Y SI S

S E C TI O N 1 0 - R E F E R E N C E M A T E RI A L

§ R F D S S H E E T

§ E Q UI P M E N T C U T S H E E T S



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

R E P O R T S E C TI O N 1- 1

I n t r o d u c t i o n

T h e p ur p o s e of t hi s r e p ort i s t o a n al y z e t h e a nt e n n a m a st a n d 9 0’ utilit y p ol e l o c at e d at 7 6 1 F e d er al R o a d
i n Br o o kfi el d, C T f or t h e pr o p o s e d a nt e n n a a n d e q ui p m e nt u p gr a d e b y A T & T.

T h e e xi sti n g/ pr o p o s e d l o a d s c o n si st of t h e f oll o wi n g:

§   T- M O BI L E ( E xi sti n g/ R e s er v e d):
A nt e n n a s:  T hr e e ( 3) R F S A P X V A A L L 2 4 _ 4 3 p a n el a nt e n n a s, t hr e e ( 3) C o m m s c o p e V V- 6 5 A-
R 1 p a n el a nt e n n a s a n d si x ( 6) A T S B T- F M- 4 G Bi a s T e e s m o u nt e d o n m o n o p ol e d o u bl e
s u p p ort ar m ( Sit e Pr o p/ n R D S- 2 9 6) t o t h e pr o p o s e d pi p e m a st wit h R A D c e nt er el e v ati o n of
1 1 0-ft a b o v e gr a d e.
C o a x C a bl e s: T w e nt y-f o ur ( 2 4) 1- 5/ 8” Æ  c o a x c a bl e s r u n ni n g o n t h e e xt eri or of t h e p ol e a n d
a nt e n n a m a st.

§   A T & T ( E xi sti n g t o R e m ai n):
C o a x C a bl e s:  Ei g ht e e n ( 1 8) 1- 1/ 4” Æ  c o a x c a bl e s r u n ni n g o n t h e e xt eri or of t h e p ol e.

§ A T & T ( E xi sti n g t o R e m o v e):
A nt e n n a s:  T h r e e ( 3) P o w er w a v e 7 7 7 0 p a n el a nt e n n a s, t h r e e ( 3) C CI O P A- 6 5 R- L C U U- H 6
p a n el a nt e n n a s, si x ( 6) C CI D T M A B P 7 8 1 9 V G 1 2 A T M A s a n d si x ( 6) P o w er w a v e L G P-
2 1 4 0 1 T M A s m o u nt e d o n d u al st a n d off m o u nt s t o t h e e xi sti n g m a st wit h a R A D c e nt er
el e v ati o n of 1 0 0-ft a b o v e gr a d e l e v el.

§ A T & T ( P r o p o s e d):
A nt e n n a s:  T h r e e ( 3) C CI T P A 6 5 R- B U 6 D p a n el a nt e n n a s, t h r e e ( 3) C CI O P A 6 5 R- B U 6 D
p a n el a nt e n n a s, si x ( 6) C CI T M A B P D 7 8 2 3 V G 1 2 A T M A s a n d si x ( 6) K a el u s
T M A 2 1 2 4 F 0 3 V 5- 1 D T M A s m o u nt e d o n t w o ( 2) Sit e Pr o ult r a l o w p r ofil e pl atf or m s
( U L P 1 2- 4 1 2 0) wit h a R A D c e nt er el e v ati o n of 1 0 0-ft a b o v e g r a d e l e v el.
C o a x C a bl e s:  Si x ( 6) 1- 1/ 4 ” ÆÆ  c o a x c a bl e s r u n ni n g o n t h e e xt eri or of t h e p ol e.

P r i m a r y  a s s u m p t i o n s  u s e d  i n  t h e  a n a l y s i s

§   D e si g n st e el str e s s e s ar e d efi n e d b y AI S C- L R F D 1 4t h e diti o n f or d e si g n of t h e a nt e n n a M a st
a n d a nt e n n a s u p p orti n g el e m e nt s.

§   A S C E M a n u al N o. 4 8- 1 9, “ D e si g n of St e el Tr a n s mi s si o n P ol e Str u ct ur e s”, d efi n e s all o w a bl e
st e el str e s s e s f or e v al u ati o n of t h e utilit y p ol e.

§   All utilit y p ol e m e m b er s ar e a d e q u at el y pr ot e ct e d t o pr e v e nt c orr o si o n of st e el m e m b er s.
§   All pr o p o s e d a nt e n n a m o u nt s ar e m o d el e d a s li st e d a b o v e.
§   Pi p e m a st will b e pr o p erl y i n st all e d a n d m ai nt ai n e d.
§   N o r e si d u al str e s s e s e xi st d u e t o i n c orr e ct p ol e er e cti o n.
§   All b olt s ar e a p pr o pri at el y ti g ht e n e d pr o vi di n g t h e n e c e s s ar y c o n n e cti o n c o nti n uit y.
§   All w el d s c o nf or m t o t h e r e q uir e m e nt s of A W S D 1. 1.
§   Pi p e m a st a n d utilit y p ol e will b e i n pl u m b c o n diti o n.
§   Utilit y p ol e w a s pr o p erl y i n st all e d a n d m ai nt ai n e d a n d all m e m b er s w er e pr o p erl y d e si g n e d,

d et ail e d, f a bri c at e d, a n d i n st all e d a n d h a v e b e e n pr o p erl y m ai nt ai n e d si n c e er e cti o n.
§   A n y d e vi ati o n fr o m t h e a n al y z e d l o a di n g will r e q uir e a n e w a n al y si s f or v erifi c ati o n of

str u ct ur al a d e q u a c y.
§   F or TI A a n al y si s, s hi el di n g of a nt e n n a s w a s a c c o u nt e d f or u si n g K a f a ct or p er TI A, S e cti o n

2. 6. 9. 2. 2.
§   F or N E S C a n al y si s, t ot al wi n d ar e a of e a c h a nt e n n a gr o u pi n g w a s c al c ul at e d p er TI A- H,

S e cti o n 2. 6. 9. 2.
§   M a st r e pl a c e m e nt p er str u ct ur al a n al y si s r e p ort pr e p ar e d b y C e nt e k (f or T- M o bil e) d at e d

D e c e m b er 7, 2 0 2 2 m u st b e c o m pl et e d pri or t o ( or c o n c urr e nt wit h) t hi s u p gr a d e.



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
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R E P O R T S E C TI O N 1- 2

A n a l y s i s

T h e m a st c o n si sti n g of a Pi p e 1 6 x 3 7-ft l o n g X- str o n g pi p e ( O. D. = 1 6”) c o n n e ct e d at t w o p oi nt s t o t h e
e xi sti n g t o w er w a s a n al y z e d f or it s a bilit y t o r e si st l o a d s pr e s cri b e d b y t h e TI A- 2 2 2- H st a n d ar d.  S e cti o n 5
of t hi s r e p ort d et ail s t h e s e gr a vit y a n d l at er al wi n d l o a d s.  N E S C pr e s cri b e d l o a d s w er e al s o a p pli e d t o t h e
m a st i n or d er t o o bt ai n r e a cti o n s n e e d e d f or a n al y zi n g t h e utilit y p ol e str u ct ur e.  T h e s e l o a d s ar e
d e v el o p e d i n S e cti o n 7 of t hi s r e p ort.  L o a d c a s e s a n d c o m bi n ati o n s u s e d i n RI S A- 3 D f or TI A/ EI A l o a di n g
a n d f or N E S C/ N U l o a di n g ar e li st e d i n r e p ort S e cti o n s 6 a n d 8, r e s p e cti v el y.

A n e n v el o p e s ol uti o n w a s fir st m a d e t o d et er mi n e m a xi m u m a n d mi ni m u m f or c e s, str e s s e s, a n d
d efl e cti o n s t o c o nfir m t h e s el e ct e d s e cti o n a s a d e q u at e.  A d diti o n al a n al y s e s w er e t h e n m a d e t o
d et er mi n e t h e N E S C f or c e s t o b e a p pli e d t o t h e p ol e str u ct ur e.

T h e RI S A- 3 D pr o gr a m c o nt ai n s a li br ar y of all AI S C s h a p e s a n d c orr e s p o n di n g s e cti o n pr o p erti e s ar e
c o m p ut e d a n d a p pli e d dir e ctl y wit hi n t h e pr o gr a m.  T h e pr o gr a m’ s St e el C o d e C h e c k o pti o n w a s al s o
utili z e d. T h e f or c e s c al c ul at e d i n RI S A- 3 D u si n g N E S C g ui d eli n e s w er e t h e n a p pli e d t o t h e p ol e u si n g
P L S- P ol e.  M a xi m u m u s a g e f or t h e p ol e w a s c al c ul at e d c o n si d eri n g t h e a d diti o n al f or c e s fr o m t h e m a st
a n d a s s o ci at e d a p p urt e n a n c e s.

D e s i g n  B a s i s

O ur a n al y si s w a s p erf or m e d i n a c c or d a n c e wit h TI A- 2 2 2- H, A S C E 4 8- 1 9, “ D e si g n of St e el Tr a n s mi s si o n
P ol e Str u ct ur e s”, N E S C C 2- 2 0 2 3 a n d E v er s o ur c e D e si g n Crit eri a.

§  U TI LI T Y P O L E A N A L Y SI S

T h e p ur p o s e of t hi s a n al y si s i s t o d et er mi n e t h e a d e q u a c y of t h e e xi sti n g utilit y p ol e t o
s u p p ort t h e pr o p o s e d a nt e n n a l o a d s. T h e l o a di n g a n d d e si g n r e q uir e m e nt s w er e a n al y z e d i n
a c c or d a n c e wit h t h e E v er s o ur c e D e si g n Crit eri a T a bl e, N E S C C 2- 2 0 2 3 ~ C o n str u cti o n Gr a d e
B, a n d A S C E 4 8- 1 1.

L o a d c a s e s c o n si d er e d:

L o a d C a s e 1: N E S C H e a v y
Wi n d Pr e s s ur e.. … … … … … … … … … … …..  4. 0 p sf
R a di al I c e T hi c k n e s s …. … … … … … … … ….  0. 5”
V erti c al O v erl o a d C a p a cit y F a ct or … … … …. 1. 5 0
Wi n d O v erl o a d C a p a cit y F a ct or … … … … …. 2. 5 0
Wir e T e n si o n O v erl o a d C a p a cit y F a ct or … … 1. 6 5

L o a d C a s e 2: N E S C E xtr e m e
Wi n d S p e e d.. … … … … … … … … … … … …. 1 0 0 m p h ( 1)

R a di al I c e T hi c k n e s s …. … … … … … … … ….  0”

N ot e 1:  N E S C C 2- 2 0 2 3, S e cti o n 2 5, R ul e 2 5 0 C: E xtr e m e Wi n d
L o a di n g, 1. 2 5 x G u st R e s p o n s e F a ct or ( wi n d s p e e d: 3-
s e c o n d g u st)
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R E P O R T S E C TI O N 1- 3

§  M A S T A S S E M B L Y A N A L Y SI S

M a st, a p p urt e n a n c e s a n d c o n n e cti o n s t o t h e utilit y t o w er w er e a n al y z e d a n d d e si g n e d i n
a c c or d a n c e wit h TI A- 2 2 2- H a n d AI S C st a n d ar d s.

L o a d c a s e s c o n si d er e d:

L o a d C a s e 1:
Wi n d S p e e d … … … … … … … … … … … …... 1 2 5 m p h ( 2 0 2 2 C S B C A p p e n di x- P)

R a di al I c e T hi c k n e s s …. … … … … … … … ….  0”

L o a d C a s e 2:
Wi n d Pr e s s ur e.. … … … … … … … … … … ….  5 0 m p h wi n d pr e s s ur e
R a di al I c e T hi c k n e s s …. … … … … … … … ….. 1. 0”

R e s u l t s

§  M A S T A S S E M B L Y

T h e a nt e n n a m a st w a s d et er mi n e d t o b e str u ct ur all y a d e q u at e .

M e m b e r
Str e s s R ati o

( % of c a p a cit y)
R e s ult

Pi p e 1 6 X- str o n g x 3 7-ft l o n g 9 3. 2 % P A S S

C o n n e cti o n 9 9. 3 % P A S S

§  U TI LI T Y P O L E

T hi s a n al y si s fi n d s t h at t h e s u bj e ct utilit y p ol e i s a d e q u at e t o s u p p ort t h e pr o p o s e d a nt e n n a
m a st a n d r el at e d a p p urt e n a n c e s. T h e p ol e str e s s e s m e et t h e r e q uir e m e nt s s et f ort h b y t h e
A S C E M a n u al N o. 4 8- 1 9, “ D e si g n of St e el Tr a n s mi s si o n P ol e Str u ct ur e s”, f or t h e a p pli e d
N E S C H e a v y a n d Hi- Wi n d l o a d c a s e s.  T h e d et ail e d a n al y si s r e s ult s ar e pr o vi d e d i n S e cti o n
6 of t hi s r e p ort. T h e a n al y si s r e s ult s ar e s u m m ari z e d a s f oll o w s:

A m a xi m u m u s a g e of 9 1. 4 6 %  o c c ur s i n t h e utilit y p ol e b a s e pl at e u n d er t h e N E S C E xt r e m e
L o n git u di n al  l o a di n g c o n diti o n.

P O L E S E C TI O N:

T h e utilit y p ol e w a s f o u n d t o b e wit hi n all o w a bl e li mit s.

T o w e r S e cti o n El e v ati o n
Str e s s R ati o

( % of c a p a cit y)
R e s ult

T u b e N u m b er 3 0’- 2 0. 6 7’ ( A G L) 9 0. 6 3 % P A S S

B A S E P L A T E:

T h e b a s e pl at e w a s f o u n d t o b e wit hi n all o w a bl e li mit s.

T o w er C o m p o n e nt
D e si g n
Li mit

Str e s s R ati o
( p e r c e nt a g e of c a p a cit y)

R e s ult

B a s e Pl at e B e n di n g 9 1. 4 6 % P A S S
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R E P O R T S E C TI O N 1- 4

§  F O U N D A TI O N A N D A N C H O R S

T h e e xi sti n g f o u n d ati o n c o n si st s of a 1 0-ft s q u ar e x 9-ft l o n g r ei nf or c e d c o n cr et e pi er wit h ( 1 6)
r o c k a n c h or s. T h e b a s e of t h e t o w er i s c o n n e ct e d t o t h e f o u n d ati o n b y m e a n s of ( 1 2) 2. 2 5”Æ ,
A S T M A 6 1 5- 7 5 a n c h or b olt s e m b e d d e d a p pr o xi m at el y 8-ft i nt o t h e c o n cr et e f o u n d ati o n str u ct ur e.
F o u n d ati o n i nf or m ati o n w a s o bt ai n e d fr o m N U S C O dr a wi n g # 0 1 0 3 9- 6 0 0 0 1.

B A S E R E A C TI O N S:

Fr o m P L S- P ol e a n al y si s of p ol e b a s e d o n N E S C/ N U pr e s cri b e d l o a d s.

L o a d C a s e S h e ar A xi al M o m e nt

N E S C H e a v y Wi n d 2 4. 9 8 ki p s 6 8. 3 1 ki p s 2 0 2 4. 1 3 ft- ki p s
N E S C E xtr e m e Wi n d 3 0. 7 0 ki p s 3 3. 7 3 ki p s 2 4 5 0. 5 9 ft- ki p s
N E S C E xtr e m e L o n g 2 2. 4 9 ki p s 3 3. 7 6 ki p s 1 7 8 6. 1 4 ft- ki p s

N ot e 1 – 1 0 % i n cr e a s e t o b e a p pli e d t o t h e a b o v e t o w er b a s e r e a cti o n s f or f o u n d ati o n v erifi c ati o n p er O T R M 0 5 1

A N C H O R B O L T S:

T h e a n c h or b olt s w er e f o u n d t o b e wit hi n all o w a bl e li mit s.

F O U N D A TI O N:

T h e f o u n d ati o n w a s f o u n d t o b e wit hi n all o w a bl e li mit s.

F o u n d ati o n D e si g n
Li mit

D e si g n
L o a d ( 1)

Pr o p o s e d
L o a di n g ( 2)

R e s ult

R ei nf. C o n c.
Pi er w/ R o c k

A n c h or s
O T M ( 3) 2 9 7 3. 5 ft- ki p s  2 6 9 5. 6 ft- ki p s P A S S

N ot e 1:  D e si g n L o a d t a k e n fr o m N U S C O dr a wi n g n o. 0 1 0 3 9- 5 0 0 0 2.
N ot e 2:  1 0 % i n cr e a s e t o P L S b a s e r e a cti o n s u s e d i n f o u n d ati o n a n al y si s p er O T R M 0 5 1.
N ot e 3:  O T M d e n ot e s O v ert ur ni n g M o m e nt

C o n c l u s i o n

T hi s a n al y si s s h o w s t h at t h e s u bj e ct a nt e n n a m a st a n d utilit y p ol e  ar e a d e q u at e t o s u p p ort t h e pr o p o s e d
e q ui p m e nt u p gr a d e.

T h e a n al y si s i s b a s e d, i n p art o n t h e i nf or m ati o n pr o vi d e d t o t hi s offi c e b y E v er s o ur c e a n d A T & T. If t h e
e xi sti n g c o n diti o n s ar e diff er e nt t h a n t h e i nf or m ati o n i n t hi s r e p ort, C E N T E K e n gi n e eri n g, I n c. m u st b e
c o nt a ct e d f or r e s ol uti o n of a n y p ot e nti al i s s u e s.

Pl e a s e f e el fr e e t o c all wit h a n y q u e sti o n s or c o m m e nt s.

R e s p e ctf ull y S u b mitt e d b y:

Ti m ot h y J. L y n n, P E
Str u ct ur al E n gi n e er

T o w er C o m p o n e nt D e si g n Li mit
Str e s s R ati o

( % of c a p a cit y)
R e s ult

A n c h or B olt s T e n si o n 9 2. 8 % P A S S
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S T A N D A R D  C O N D I T I O N S  F O R  F U R N I S H I N G  O F
P R O F E S S I O N A L  E N G I N E E R I N G  S E R V I C E S  O N
E X I S T I N G  S T R U C T U R E S

All e n gi n e eri n g s er vi c e s ar e p erf or m e d o n t h e b a si s t h at t h e i nf or m ati o n u s e d i s c urr e nt a n d c orr e ct.  T hi s
i nf or m ati o n m a y c o n si st of, b ut i s n ot n e c e s s aril y li mit e d t o:

§   I nf or m ati o n s u p pli e d b y t h e cli e nt r e g ar di n g t h e str u ct ur e it s elf, it s f o u n d ati o n s, t h e s oil c o n diti o n s, t h e
a nt e n n a a n d f e e d li n e l o a di n g o n t h e str u ct ur e a n d it s c o m p o n e nt s, or ot h er r el e v a nt i nf or m ati o n.

§   I nf or m ati o n fr o m t h e fi el d a n d/ or dr a wi n g s i n t h e p o s s e s si o n of C E N T E K e n gi n e eri n g, I n c. or
g e n er at e d b y fi el d i n s p e cti o n s or m e a s ur e m e nt s of t h e str u ct ur e.

§   It i s t h e r e s p o n si bilit y of t h e cli e nt t o e n s ur e t h at t h e i nf or m ati o n pr o vi d e d t o C E N T E K e n gi n e eri n g,
I n c. a n d u s e d i n t h e p erf or m a n c e of o ur e n gi n e eri n g s er vi c e s i s c orr e ct a n d c o m pl et e.  I n t h e a b s e n c e
of i nf or m ati o n t o t h e c o ntr ar y, w e a s s u m e t h at all str u ct ur e s w er e c o n str u ct e d i n a c c or d a n c e wit h t h e
dr a wi n g s a n d s p e cifi c ati o n s a n d ar e i n a n u n- c orr o d e d c o n diti o n a n d h a v e n ot d et eri or at e d.  It i s
t h er ef or e a s s u m e d t h at it s c a p a cit y h a s n ot si g nifi c a ntl y c h a n g e d fr o m t h e “ a s n e w” c o n diti o n.

§   All s er vi c e s will b e p erf or m e d t o t h e c o d e s s p e cifi e d b y t h e cli e nt, a n d w e d o n ot i m pl y t o m e et a n y
ot h er c o d e s or r e q uir e m e nt s u nl e s s e x pli citl y a gr e e d i n writi n g.  If wi n d a n d i c e l o a d s or ot h er r el e v a nt
p ar a m et er s ar e t o b e diff er e nt fr o m t h e mi ni m u m v al u e s r e c o m m e n d e d b y t h e c o d e s, t h e cli e nt s h all
s p e cif y t h e e x a ct r e q uir e m e nt.  I n t h e a b s e n c e of i nf or m ati o n t o t h e c o ntr ar y, all w or k will b e
p erf or m e d i n a c c or d a n c e wit h t h e l at e st r e vi si o n of A N SI/ A S C E 1 0  & A N SI/ EI A- 2 2 2.

§   All s er vi c e s ar e p erf or m e d, r e s ult s o bt ai n e d, a n d r e c o m m e n d ati o n s m a d e i n a c c or d a n c e wit h
g e n er all y a c c e pt e d e n gi n e eri n g pri n ci pl e s a n d pr a cti c e s.  C E N T E K e n gi n e eri n g, I n c. i s n ot
r e s p o n si bl e f or t h e c o n cl u si o n s, o pi ni o n s a n d r e c o m m e n d ati o n s m a d e b y ot h er s b a s e d o n t h e
i nf or m ati o n w e s u p pl y.
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G E N E R A L  D E S C R I P T I O N  O F  S T R U C T U R A L
A N A L Y S I S  P R O G R A M ~ R I S A - 3 D

RI S A- 3 D Str u ct ur al A n al y si s Pr o gr a m i s a n i nt e gr at e d str u ct ur al a n al y si s a n d d e si g n s oft w ar e p a c k a g e f or
b uil di n g s, bri d g e s, t o w er str u ct ur e s, et c.

M o d eli n g F e at ur e s:

§   C o m pr e h e n si v e C A D-li k e gr a p hi c dr a wi n g/ e diti n g c a p a biliti e s t h at l et y o u dr a w, m o dif y a n d
l o a d el e m e nt s a s w ell a s s n a p, m o v e, r ot at e, c o p y, mirr or, s c al e, s plit, m er g e, m e s h, d el et e,
a p pl y, et c.

§   V er s atil e dr a wi n g gri d s ( ort h o g o n al, r a di al, s k e w e d)
§   U ni v er s al s n a p s a n d o bj e ct s n a p s all o w dr a wi n g wit h o ut gri d s
§   V er s atil e g e n er al tr u s s g e n er at or
§   P o w erf ul gr a p hi c s el e ct/ u n s el e ct t o ol s i n cl u di n g b o x, li n e, p ol y g o n, i n v ert, crit eri a,

s pr e a d s h e et s el e cti o n, wit h l o c ki n g
§   S a v e d s el e cti o n s t o q ui c kl y r e c all d e sir e d s el e cti o n s
§   M o difi c ati o n t o ol s t h at m o dif y si n gl e it e m s or e ntir e s el e cti o n s
§   R e al s pr e a d s h e et s wit h c ut, p a st e, fill, m at h, s ort, fi n d, et c.
§   D y n a mi c s y n c hr o ni z ati o n b et w e e n s pr e a d s h e et s a n d vi e w s s o y o u c a n e dit or vi e w a n y d at a

i n t h e pl ott e d vi e w s or i n t h e s pr e a d s h e et s
§   Si m ult a n e o u s vi e w of m ulti pl e s pr e a d s h e et s
§   C o n st a nt i n- str e a m err or c h e c ki n g a n d d at a v ali d ati o n
§   U nli mit e d u n d o/r e d o c a p a bilit y
§   G e n er ati o n t e m pl at e s f or gri d s, di s k s, c yli n d er s, c o n e s, ar c s, tr u s s e s, t a n k s, h y dr o st ati c

l o a d s, et c.
§   S u p p ort f or all u nit s s y st e m s & c o n v er si o n s at a n y ti m e
§   A ut o m ati c i nt er a cti o n wit h RI S A S e cti o n li br ari e s
§   I m p ort D X F, RI S A- 2 D, S T A A D a n d Pr o St e el 3 D fil e s
§   E x p ort D X F, S D N F a n d Pr o St e el 3 D fil e s

A n al y si s F e at ur e s:

§   St ati c a n al y si s a n d P- D elt a eff e ct s
§   M ulti pl e si m ult a n e o u s d y n a mi c a n d r e s p o n s e s p e ctr a a n al y si s u si n g G u pt a, C Q C or S R S S

m o d e c o m bi n ati o n s
§   A ut o m ati c i n cl u si o n of m a s s off s et ( 5 % or u s er d efi n e d) f or d y n a mi c a n al y si s
§   P h y si c al m e m b er m o d eli n g t h at d o e s n ot r e q uir e m e m b er s t o b e br o k e n u p at i nt er m e di at e

j oi nt s
§   St at e of t h e art 3 or 4 n o d e pl at e/ s h ell el e m e nt s
§   Hi g h- e n d a ut o m ati c m e s h g e n er ati o n — dr a w a p ol y g o n wit h a n y n u m b er of si d e s t o cr e at e a

m e s h of w ell-f or m e d q u a dril at er al ( N O T tri a n g ul ar) el e m e nt s.
§   A c c ur at e a n al y si s of t a p er e d wi d e fl a n g e s - w e b, t o p a n d b ott o m fl a n g e s m a y all t a p er

i n d e p e n d e ntl y
§   A ut o m ati c ri gi d di a p hr a g m m o d eli n g
§   Ar e a l o a d s wit h o n e- w a y or t w o- w a y di stri b uti o n s
§   M ulti pl e si m ult a n e o u s m o vi n g l o a d s wit h st a n d ar d A A S H T O l o a d s a n d c u st o m m o vi n g l o a d s

f or bri d g e s, cr a n e s, et c.
§   T or si o n al w ar pi n g c al c ul ati o n s f or stiff n e s s, str e s s a n d d e si g n
§   A ut o m ati c T o p of M e m b er off s et m o d eli n g
§   M e m b er e n d r el e a s e s & ri gi d e n d off s et s
§   J oi nt m a st er- sl a v e a s si g n m e nt s
§   J oi nt s d et a c h a bl e fr o m di a p hr a g m s
§   E nf or c e d j oi nt di s pl a c e m e nt s
§   1- W a y m e m b er s, f or t e n si o n o nl y br a ci n g, sli p pi n g, et c.
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§   1- W a y s pri n g s, f or m o d eli n g s oil s a n d ot h er eff e ct s
§   E ul er m e m b er s t h at t a k e c o m pr e s si o n u p t o t h eir b u c kli n g l o a d, t h e n t ur n off.
§   Str e s s c al c ul ati o n s o n a n y ar bitr ar y s h a p e
§   I n a cti v e m e m b er s, pl at e s, a n d di a p hr a g m s all o w s y o u t o q ui c kl y r e m o v e p art s of str u ct ur e s

fr o m c o n si d er ati o n
§   St or y drift c al c ul ati o n s pr o vi d e r el ati v e drift a n d r ati o t o h ei g ht
§   A ut o m ati c s elf- w ei g ht c al c ul ati o n s f or m e m b er s a n d pl at e s
§   A ut o m ati c s u b gr a d e s oil s pri n g g e n er at or

Gr a p hi c s F e at ur e s:

§   U nli mit e d si m ult a n e o u s m o d el vi e w wi n d o w s
§   E xtr a or di n ar y “tr u e t o s c al e” r e n d eri n g, e v e n w h e n dr a wi n g
§   Hi g h- s p e e d r e dr a w al g orit h m f or i n st a nt r efr e s hi n g
§   D y n a mi c s cr olli n g st o p s ri g ht w h er e y o u w a nt
§   Pl ot & pri nt virt u all y e v er yt hi n g wit h c ol or c o di n g & l a b eli n g
§   R ot at e, z o o m, p a n, s cr oll a n d s n a p vi e w s
§   S a v e d vi e w s t o q ui c kl y r e st or e fr e q u e nt or d e sir e d vi e w s
§   F ull r e n d er or wir e-fr a m e a ni m ati o n s of d efl e ct e d m o d el a n d d y n a mi c m o d e s h a p e s wit h

fr a m e a n d s p e e d c o ntr ol
§   A ni m ati o n of m o vi n g l o a d s wit h s p e e d c o ntr ol
§   Hi g h q u alit y c u st o mi z a bl e gr a p hi c s pri nti n g

D e si g n F e at ur e s:

§   D e si g n s c o n cr et e, h ot r oll e d st e el, c ol d f or m e d st e el a n d w o o d
§   A CI 1 9 9 9/ 2 0 0 2, B S 8 1 1 0- 9 7, C S A A 2 3. 3- 9 4, I S 4 5 6: 2 0 0 0, E C 2- 1 9 9 2 wit h c o n si st e nt b ar si z e s

t hr o u g h a dj a c e nt s p a n s
§   E x a ct i nt e gr ati o n of c o n cr et e str e s s di stri b uti o n s u si n g p ar a b oli c or r e ct a n g ul ar str e s s bl o c k s
§   C o n cr et e b e a m d et aili n g ( R e ct a n g ul ar, T a n d L)
§   C o n cr et e c ol u m n i nt er a cti o n di a gr a m s
§   St e el D e si g n C o d e s: AI S C A S D 9t h, L R F D 2 n d & 3r d, H S S S p e cifi c ati o n, C A N/ C S A- S 1 6. 1-

1 9 9 4 & 2 0 0 4, B S 5 9 5 0- 1- 2 0 0 0, I S 8 0 0- 1 9 8 4, E ur o 3- 1 9 9 3 i n cl u di n g l o c al s h a p e d at a b a s e s
§   AI SI 1 9 9 9 c ol d f or m e d st e el d e si g n
§   N D S 1 9 9 1/ 1 9 9 7/ 2 0 0 1 w o o d d e si g n, i n cl u di n g Str u ct ur al C o m p o sit e L u m b er, m ulti- pl y, f ull

s a w n
§   A ut o m ati c s p e ctr a g e n er ati o n f or U B C 1 9 9 7, I B C 2 0 0 0/ 2 0 0 3
§   G e n er ati o n of l o a d c o m bi n ati o n s: A S C E, U B C, I B C, B O C A, S B C, A CI
§   U n br a c e d l e n gt h s f or p h y si c al m e m b er s t h at r e c o g ni z e c o n n e cti n g el e m e nt s a n d f ull l e n gt h s

of m e m b er s
§   A ut o m ati c a p pr o xi m ati o n of K f a ct or s
§   T a p er e d wi d e fl a n g e d e si g n wit h eit h er A S D or L R F D c o d e s
§   O pti mi z ati o n of m e m b er si z e s f or all m at eri al s a n d all d e si g n c o d e s, c o ntr oll e d b y st a n d ar d or

u s er- d efi n e d li st s of a v ail a bl e si z e s a n d crit eri a s u c h a s m a xi m u m d e pt h s
§   A ut o m ati c c al c ul ati o n of c u st o m s h a p e pr o p erti e s
§   St e el S h a p e s: AI S C, H S S, C A N, A R B E D, Briti s h, E ur o, I n di a n, C hil e a n
§   Li g ht G a g e S h a p e s: AI SI, S S M A, D al e / I n c or, Di etri c h, M ari n o\ W A R E
§   W o o d S h a p e s: C o m pl et e N D S s p e ci e s/ gr a d e d at a b a s e
§   F ull s e a ml e s s i nt e gr ati o n wit h RI S A F o ot ( V er 2 or b ett er) f or a d v a n c e d f o oti n g d e si g n a n d

d et aili n g
§   Pl at e f or c e s u m m ati o n t o ol
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R e s ult s F e at ur e s:

§   Gr a p hi c pr e s e nt ati o n of c ol or- c o d e d r e s ult s a n d pl ott e d d e si g n s
§   C ol or c o nt o ur s of pl at e str e s s e s a n d f or c e s wit h q u a dr ati c s m o ot hi n g, t h e c o nt o ur s m a y al s o

b e a ni m at e d
§   S pr e a d s h e et r e s ult s wit h s orti n g a n d filt eri n g of: r e a cti o n s, m e m b er & j oi nt d efl e cti o n s, b e a m

& pl at e f or c e s/ str e s s e s, o pti mi z e d si z e s, c o d e d e si g n s, c o n cr et e r ei nf or ci n g, m at eri al
t a k e off s, fr e q u e n ci e s a n d m o d e s h a p e s

§   St a n d ar d a n d u s er- d efi n e d r e p ort s
§   Gr a p hi c m e m b er d et ail r e p ort s wit h f or c e/ str e s s/ d efl e cti o n di a gr a m s a n d d et ail e d d e si g n

c al c ul ati o n s a n d e x p a n d e d di a gr a m s t h at di s pl a y m a g nit u d e s at a n y di al e d l o c ati o n
§   S a v e d s ol uti o n s q ui c kl y r e st or e a n al y si s a n d d e si g n r e s ult s.
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G E N E R A L  D E S C R I P T I O N  O F  S T R U C T U R A L
A N A L Y S I S  P R O G R A M ~ P L S - P O L E

P L S- P O L E pr o vi d e s all of t h e c a p a biliti e s a str u ct ur al e n gi n e er r e q uir e s t o d e si g n tr a n s mi s si o n,
s u b st ati o n or c o m m u ni c ati o n s str u ct ur e s. It d o e s s o u si n g a si m pl e e a s y t o u s e gr a p hi c al
i nt erf a c e t h at r e st s u p o n o ur ti m e t e st e d fi nit e el e m e nt e n gi n e. R e g ar dl e s s of w h et h er y o u w a nt t o
m o d el a si m pl e w o o d p ol e or a g u y e d st e el X- Fr a m e; P L S- P O L E c a n h a n dl e t h e j o b si m pl y,
r eli a bl y a n d effi ci e ntl y.

M o d eli n g F e at ur e s:

§   Str u ct ur e s ar e m a d e of st a n d ar d r e u s a bl e c o m p o n e nt s t h at ar e a v ail a bl e i n li br ari e s. Y o u c a n
e a sil y cr e at e y o ur o w n li br ari e s or g et t h e m fr o m a m a n uf a ct ur er

§   Str u ct ur e m o d el s ar e b uilt i nt er a cti v el y u si n g i nt er a cti v e m e n u s a n d gr a p hi c al c o m m a n d s
§   A ut o m ati c g e n er ati o n of u n d erl yi n g fi nit e el e m e nt m o d el of str u ct ur e
§   St e el p ol e s c a n h a v e cir c ul ar, 4, 6, 8, 1 2, 1 6, or 1 8- si d e d, r e g ul ar, elli pti c al or u s er i n p ut cr o s s

s e cti o n s (fl at-t o-fl at or ti p-t o-ti p ori e nt ati o n s)
§   St e el a n d c o n cr et e p ol e s c a n b e s el e ct e d fr o m st a n d ar d si z e s a v ail a bl e fr o m m a n uf a ct ur er s
§   A ut o m ati c p ol e cl a s s s el e cti o n
§   Cr o s s br a c e p o siti o n o pti mi z er
§   C a p a bilit y t o s p e cif y p ol e gr o u n d li n e r ot ati o n s
§   C a p a bilit y t o m o d el f o u n d ati o n di s pl a c e m e nt s
§   C a n o pti o n all y m o d el f o u n d ati o n stiff n e s s
§   G u y s ar e e a sil y h a n dl e d ( m o d el e d a s e x a ct c a bl e el e m e nt s i n n o nli n e ar a n al y si s)
§   P o w erf ul gr a p hi c s m o d ul e ( m e m b er s c ol or- c o d e d b y str e s s u s a g e)
§   Gr a p hi c al s el e cti o n of j oi nt s a n d c o m p o n e nt s all o w s gr a p hi c al e diti n g a n d c h e c ki n g
§   P ol e s c a n b e s h o w n a s li n e s, wir e fr a m e s or c a n b e r e n d er e d a s 3- d p ol y g o n s urf a c e s

A n al y si s F e at ur e s:

§   A ut o m ati c di stri b uti o n of l o a d s i n 2- p art s u s p e n si o n i n s ul at or s ( v- stri n g s, h ori z o nt al v e e s, et c.)
§   D e si g n c h e c k s f or A S C E, A N SI/ TI A/ EI A 2 2 2 ( R e vi si o n s F a n d G) or ot h er r e q uir e m e nt s
§   A ut o m ati c c al c ul ati o n of d e a d a n d wi n d l o a d s
§   A ut o m at e d l o a di n g o n str u ct ur e ( wi n d, i c e a n d dr a g c o effi ci e nt s) a c c or di n g t o:

§   A S C E 7 4- 1 9 9 1
§   N E S C 2 0 0 2
§   N E S C 2 0 0 7
§   I E C 6 0 8 2 6: 2 0 0 3
§   E N 5 0 3 4 1- 1: 2 0 0 1 ( C E N E L E C)
§   E N 5 0 3 4 1- 3- 9: 2 0 0 1 ( U K N N A)
§   E N 5 0 3 4 1- 3- 1 7: 2 0 0 1 ( P ort u g al N N A)
§   E S A A C( b) 1- 2 0 0 3 ( A u str ali a)
§   T P N Z ( N e w Z e al a n d)
§   R E E ( S p ai n)
§   EI A/ TI A 2 2 2- F
§   A N SI/ TI A 2 2 2- G
§   C S A S 3 7- 0 1

§   A ut o m at e d mi cr o w a v e a nt e n n a l o a di n g a s p er EI A/ TI A 2 2 2- F a n d A N SI/ TI A 2 2 2- G
§   D et e ct s b u c kli n g b y n o nli n e ar a n al y si s



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

C O N DI TI O N S & S O F T W A R E S E C TI O N 2- 6

R e s ult s F e at ur e s :

§   D et e ct s b u c kli n g b y n o nli n e ar a n al y si s
§   E a s y t o i nt er pr et t e xt, s pr e a d s h e et a n d gr a p hi c s d e si g n s u m m ari e s
§   A ut o m ati c d et er mi n ati o n of all o w a bl e wi n d a n d w ei g ht s p a n s
§   A ut o m ati c d et er mi n ati o n of i nt er a cti o n di a gr a m s b et w e e n all o w a bl e wi n d a n d w ei g ht s p a n s
§   A ut o m ati c tr a c ki n g of p art n u m b er s a n d c o st s



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

D E SI G N C RI T E RI A S E C TI O N 3- 1

C r i t e r i a  f o r  D e s i g n  o f  P C S  F a c i l i t i e s  O n  o r
E x t e n d i n g  A b o v e  M e t a l  E l e c t r i c  T r a n s m i s s i o n
T o w e r s  &  A n a l y s i s  o f  T r a n s m i s s i o n  T o w e r s
S u p p o r t i n g  P C S  M a s t s  ( 1)

I n t r o d u c t i o n

T hi s crit eri a i s t h e r e s ult fr o m a n e v al u ati o n of t h e m et h o d s a n d l o a di n g s s p e cifi e d b y t h e s e p ar at e
st a n d ar d s, w hi c h ar e u s e d i n d e si g ni n g t el e c o m m u ni c ati o n s t o w er s a n d el e ctri c tr a n s mi s si o n t o w er s. T h at
e v al u ati o n i s d et ail e d el s e w h er e, b ut i n s u m m ar y; t h e m et h o d s a n d l o a di n g s ar e si g nifi c a ntl y diff er e nt.
T hi s crit eri a s p e cifi e s t h e m a n n er i n w hi c h t h e a p pr o pri at e st a n d ar d i s u s e d t o d e si g n P C S f a ciliti e s
i n cl u di n g m a st s a n d br a c k et s ( h er e aft er r ef err e d t o a s “ m a st s”), a n d t o e v al u at e t h e el e ctri c tr a n s mi s si o n
t o w er s t o s u p p ort P C S m a st s. T h e i nt e nt i s t o a c hi e v e a n e q ui v al e nt l e v el of s af et y a n d s e c urit y u n d er t h e
e xtr e m e d e si g n c o n diti o n s e x p e ct e d i n C o n n e cti c ut a n d M a s s a c h u s ett s.

A N SI St a n d ar d TI A- 2 2 2 c o v eri n g t h e d e si g n of t el e c o m m u ni c ati o n s str u ct ur e s s p e cifi e s L R F D d e si g n
a p pr o a c h. T hi s a p pr o a c h a p pli e s t h e l o a d s fr o m e xtr e m e w e at h er l o a di n g c o n diti o n s, a n d d e si g n s t h e
str u ct ur e s o t h at it d o e s n ot e x c e e d c o d e d efi n e d p er c e nt a g e of f ail ur e str e n gt h.

A N SI St a n d ar d C 2- 2 0 2 3 ( N ati o n al El e ctri c al S af et y C o d e) c o v eri n g t h e d e si g n of el e ctri c tr a n s mi s si o n
m et al str u ct ur e s i s b a s e d u p o n a n ulti m at e str e n gt h/ yi el d str e s s d e si g n a p pr o a c h. T hi s a p pr o a c h a p pli e s
a m ulti pli er ( o v erl o a d c a p a cit y f a ct or) t o t h e l o a d s p o s si bl e fr o m e xtr e m e w e at h er l o a di n g c o n diti o n s, a n d
d e si g n s t h e str u ct ur e s o t h at it d o e s n ot e x c e e d it s ulti m at e str e n gt h ( yi el d str e s s).

E a c h st a n d ar d d efi n e s t h e d et ail s of h o w l o a d s ar e t o b e c al c ul at e d diff er e ntl y. M o st of t h e N U eff ort i n
“ u nif yi n g” b ot h c o d e s w a s t o e st a bli s h w h at l e v el of str e n gt h e a c h a p pr o a c h w o ul d pr o vi d e, a n d t h e n
i n cr e a si n g t h e a p pr o pri at e el e m e nt s of e a c h t o a c hi e v e a si mil ar l e v el of s e c urit y u n d er e xtr e m e w e at h er
l o a di n g s.

T w o e xtr e m e w e at h er c o n diti o n s ar e c o n si d er e d. T h e fir st i s a n e xtr e m e wi n d c o n diti o n ( h urri c a n e) b a s e d
u p o n a 5 0- y e ar r e c urr e n c e ( 2 % a n n u al pr o b a bilit y). T h e s e c o n d i s a wi nt er c o n diti o n c o m bi ni n g wi n d a n d
i c e l o a di n g s.

T h e f oll o wi n g s e cti o n s d e s cri b e t h e d e si g n crit eri a f or a n y P C S m a st e xt e n di n g a b o v e t h e t o p of a n
el e ctri c tr a n s mi s si o n t o w er, a n d t h e a n al y si s crit eri a f or e v al u ati n g t h e l o a d s o n t h e tr a n s mi s si o n t o w er
fr o m s u c h a m a st fr o m t h e l o w er p orti o n s of s u c h a m a st, a n d l o a d s o n t h e pr e- e xi sti n g el e ctri c l o w er
p orti o n s of s u c h a m a st, a n d l o a d s o n t h e pr e- e xi sti n g el e ctri c tr a n s mi s si o n t o w er a n d t h e c o n d u ct or s it
s u p p ort s.

N ot e 1:  Pr e p ar e d fr o m d o c u m e nt ati o n pr o vi d e fr o m N ort h e a st Utiliti e s.



C E N T E K E n gi n e eri n g, I n c.
Str u ct ur al A n al y si s – 9 0-ft P ol e # 2 6 8 3
A T & T A nt e n n a U p gr a d e – C T 2 1 8 5
Br o o kfi el d, C T
R e v 1 ~ M ar c h 3, 2 0 2 3

D E SI G N C RI T E RI A S E C TI O N 3- 2

P C S  M a s t

T h e P C S f a cilit y ( m a st, e xt er n al c a bl e/tr a y s, i n cl u di n g t h e i niti al a n d a n y pl a n n e d f ut ur e s u p p ort pl atf or m s,
a nt e n n a s, et c. e xt e n di n g t h e f ull h ei g ht a b o v e t h e t o p l e v el of t h e el e ctri c tr a n s mi s si o n str u ct ur e) s h all b e
d e si g n e d i n a c c or d a n c e wit h t h e pr o vi si o n s of TI A 2 2 2- H:

E L E C T R I C  T R A N S M I S S I O N  T O W E R

T h e el e ctri c tr a n s mi s si o n t o w er s h all b e a n al y z e d u si n g yi el d str e s s t h e or y i n a c c or d a n c e wit h t h e
att a c h e d t a bl e titl e d “ E v er s o ur c e D e si g n Crit eri a”. T hi s s p e cifi e s u nif or m l o a di n g s ( diff er e nt fr o m t h e TI A
l o a di n g s) o n t h e e a c h of t h e f oll o wi n g c o m p o n e nt s of t h e i n st all e d f a cilit y:

§   P C S m a st f or it s t ot al h ei g ht a b o v e gr o u n d l e v el, i n cl u di n g t h e i niti al a n d pl a n n e d f ut ur e
s u p p ort pl atf or m s, a nt e n n a s, et c. a b o v e t h e t o p of a n el e ctri c tr a n s mi s si o n str u ct ur e.

§   C o n d u ct or s ar e r el at e d d e vi c e s a n d h ar d w ar e.

§   El e ctri c tr a n s mi s si o n str u ct ur e. T h e l o a d s fr o m t h e P C S f a cilit y a n d fr o m t h e el e ctri c
c o n d u ct or s s h all b e a p pli e d t o t h e str u ct ur e at c o n d u ct or a n d P C S m a st att a c h m e nt
p oi nt s, w h er e t h o s e l o a d tr a n sf er t o t h e t o w er.

T h e u nif or m l o a di n g s a n d f a ct or s s p e cifi e d f or t h e a b o v e c o m p o n e nt s i n t h e t a bl e ar e b a s e d u p o n t h e
N ati o n al El e ctri c al S af et y C o d e 2 0 1 7 E diti o n E xtr e m e Wi n d ( R ul e 2 5 0 C) a n d C o m bi n e d I c e a n d Wi n d
( R ul e 2 5 0 B- H e a v y) L o a di n g s. T h e s e pr o vi d e e q ui v al e nt l o a di n g s c o m p ar e d t o TI A a n d it s l o a d s a n d
f a ct or s wit h t h e e x c e pti o n s n ot e d a b o v e. ( N ot e t h at t h e N E S C d o e s n ot r e q uir e t h e pr oj e ct e d wi n d
s urf a c e s of str u ct ur e s a n d e q ui p m e nt t o b e i n cr e a s e d b y t h e i c e c o v eri n g.)

I n t h e e v e nt t h at t h e el e ctri c tr a n s mi s si o n t o w er i s n ot s uffi ci e nt t o s u p p ort t h e a d diti o n al l o a di n g s of t h e
P C S m a st, r ei nf or c e m e nt will b e n e c e s s ar y t o u p gr a d e t h e str e n gt h of t h e o v er str e s s e d m e m b er s.



    E v er s o ur c e        

O v er h e a d Tr a n s mi s si o n St a n d ar d s  

  

  

C o m m u ni c ati o n A nt e n n a s o n Tr a n s mi s si o n Str u ct ur e s  

E v e r s o ur c e  
A p pr o v e d b y:  C P S ( C T/ W M A) J C C 
( N H/ E M A)  

D e si g n  

  

O T R M 0 5 9  R e v. 1    
1 1 /1 9/ 2 0 1 8  P a g e 8  of 1 0  

Att a c h m e nt A  
E v er s o ur c e D e si g n Crit eri a  
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C o n d u ct or L o a d s Pr o vi d e d b y E S

F or wi n d s p e e d u s e O T R M 0 6 0 M a p 1,

R ul e 2 5 0 C: E xtr e m e Wi n d L o a di n g

A p pl y a 1. 2 5 x G u st R e s p o n s e F a ct or t o all

t el e c o m m u ni c ati o n e q ui p m e nt pr oj e ct e d a b o v e t o p of

t o w er/ p ol e a n d a p pl y a 1. 0 x G u st R e s p o n s e F a ct or t o t h e

t o w er/ p ol e str u ct ur e

F or wi n d s p e e d u s e O T R M 0 6 0 M a p 1,

R ul e 2 5 0 C: E xtr e m e Wi n d L o a di n g

H ei g ht a b o v e gr o u n d i s b as e d o n o v er all h ei g ht t o t o p of

t o w er/ p ol e

C o n d u ct or L o a d s Pr o vi d e d b y E S

C o n d u ct or L o a d s Pr o vi d e d b y E S



    E v er s o ur c e        

O v er h e a d Tr a n s mi s si o n St a n d ar d s  

  

  

C o m m u ni c ati o n A nt e n n a s o n Tr a n s mi s si o n Str u ct ur e s  

E v e r s o ur c e  
A p pr o v e d b y:  C P S ( C T/ W M A) J C C 
( N H/ E M A)  

D e si g n  

  

O T R M 0 5 9  R e v. 1    
1 1 /1 9/ 2 0 1 8  P a g e 3  of 1 0  

d et er mi n e d fr o m N E S C a p pli e d l o a di n g c o n diti o n s ( n ot TI A L o a d s) o n t h e str u ct ur e a n d m o u nt 
a s s p e cifi e d b el o w, a n d s h all i n cl u d e t h e wir el e s s c o m m u ni c ati o n m a st a n d a nt e n n a l o a d s p er 
N E S C crit eri a)  

T h e  str e n gt h  r e d u cti o n  f a ct or  o bt ai n e d  fr o m  t h e  fi el d  i n v e sti g ati o n  s h all  b e  a p pli e d  t o  t h e 
m e m b er s or c o n n e cti o n s t h at ar e s h o wi n g si g n s of d et eri or ati o n fr o m t h eir ori gi n al c o n diti o n 
Wit h t h e writt e n a p pr o v al of E v er s o ur c e Tr a n s mi s si o n Li n e E n gi n e eri n g o n a c a s e b y c a s e t h e 
e xi sti n g str u ct ur e s m a y b e a n al y z e d i niti all y u si n g t h e c urr e nt N E S C c o d e, t h e n it i s p er mitt e d 
t o u s e t h e ori gi n al d e si g n c o d e wit h t h e ori gi n al c o n d u ct or l o a d s h o ul d t h e e xi sti n g t o w er f ail 
t h e c urr e nt N E S C c o d e.   

T h e str u ct ur e s h all b e a n al y z e d u si n g yi el d str e s s t h e or y i n a c c or d a n c e wit h Att a c h m e nt A,  

“ E v er s o ur c e D e si g n Crit eri a.” T hi s s p e cifi e s u nif or m l o a di n g s ( diff er e nt fr o m t h e TI A l o a di n g s) 
o n e a c h of t h e f oll o wi n g c o m p o n e nt s of t h e i n st all e d f a cilit y:  

a)  Wir el e s s c o m m u ni c ati o n m a st f or it s t ot al h ei g ht a b o v e gr o u n d l e v el, i n cl u di n g t h e i niti al a n d 
a n y pl a n n e d f ut ur e e q ui p m e nt ( S u p p ort Pl atf or m s, A nt e n n a s, T M A’ s et c. ) a b o v e t h e t o p of 
a n el e ctri c tr a n s mi s si o n str u ct ur e.  

b)  C o n d u ct or s a n d r el at e d d e vi c e s a n d h ar d w ar e ( wir e l o a d s will b e pr o vi d e d b y E v er s o ur c e).  

c) El e ctri c Tr a n s mi s si o n Str u ct ur e  

i) T h e l o a d s fr o m t h e wir el e s s c o m m u ni c ati o n e q ui p m e nt c o m p o n e nt s b a s e d o n N E S C 
a n d E v er s o ur c e Crit eri a i n Att a c h m e nt A, a n d fr o m t h e el e ctri c c o n d u ct or s s h all b e 
a p pli e d t o t h e str u ct ur e at c o n d u ct or a n d wir el e s s c o m m u ni c ati o n m a st att a c h m e nt 
p oi nt s, w h er e t h o s e l o a d s tr a n sf er t o t h e t o w er. ii)  

ii) S h a p e F a ct or M ulti pli er:  

N E S C St r u ct u r e  S h a p e  C d  

  
P ol yr o u n d (f or p ol y g o n al st e el p ol e s)  1. 3  

Fl at  1. 6  

O p e n L atti c e  3. 2  

P ol e wit h C o a xi al C a bl e  S e e B el o w T a bl e   

iii)  W h e n  C o a xi al  C a bl e s  ar e  m o u nt e d  al o n g si d e  t h e  p ol e  str u ct ur e,  t h e  s h a p e  m ulti pli er 
s h all b e:  

M o u nt T y p e  C a bl e C d  P ol e C d  

C o a xi al C a bl e s o n o ut si d e p eri p h er y ( O n e l a y er)  1. 4 5  1. 4 5  

C o a xi al C a bl e s m o u nt e d o n st a n d off s  1. 6  1. 6  

  

d)  T h e  u nif or m  l o a di n g s  a n d  f a ct or s  s p e cifi e d  f or  t h e  a b o v e  c o m p o n e nt s  i n  Att a c h m e nt  A, 
“ E v er s o ur c e D e si g n Crit eri a” ar e b a s e d u p o n t h e N ati o n al El e ctri c S af et y C o d e 2 0 0 7 E diti o n 
E xtr e m e  Wi n d  ( R ul e  2 5 0 C)  a n d  C o m bi n e d  I c e  a n d  Wi n d  ( R ul e  2 5 0 B -H e a v y)  L o a di n g s.  
T h e s e pr o vi d e e q ui v al e nt l o a di n g s c o m p ar e d t o t h e TI A a n d it s l o a d s a n d f a ct or s wit h t h e 
e x c e pti o n s n ot e d a b o v e.  



Pr oj e ct:  1 6 1 8 / 1 8 8 7  Li n e,  Str u ct ur e  2 6 8 3

D at e:  3 / 1 / 2 0 1 9

E n gi n e er:  T G

P ur p o s e:  R e c al c ul at e  wir e  l o a d s f or A T & T /  S pri nt  sit e.  

S hi el d  Wir e s:

1 6 1 8:

1 8 8 7:

C o n d u ct or s:

1 6 1 8:

1 8 8 7:

N E S C  2 5 0 B

V ert. Tr a ns. L o n g.

1 6 1 8  O P G W 8 7 1 ‐1 7 1 5 1 0 5

1 8 8 7  O P G W 1 4 4 9 ‐2 1 0 3 2 1

1 6 1 8  C o n d u ct or 1 5 8 1 ‐2 1 8 3 1 2 4

1 8 8 7  C o n d u ct or 2 0 2 8 ‐2 0 0 6 3 3

N E S C  2 5 0 C

V ert. Tr a ns. L o n g.

1 6 1 8  O P G W 2 4 9 ‐9 3 0 5 7

1 8 8 7  O P G W 5 5 8 ‐1 2 9 9 1 5

1 6 1 8  C o n d u ct or 6 3 4 ‐1 3 9 2 7 8

1 8 8 7  C o n d u ct or 8 7 8 ‐1 5 4 8 2 7

Hi st ori c al  N E S C  2 5 0 C

V ert. Tr a ns. L o n g.

1 6 1 8  O P G W 2 4 0 ‐8 4 3 5 1

1 8 8 7  O P G W 5 4 1 ‐1 1 9 3 1 4

1 6 1 8  C o n d u ct or 6 1 7 ‐1 2 6 5 7 1

1 8 8 7  C o n d u ct or 8 5 6 ‐1 4 0 8 2 5

0. 4 5 7 "  2 4 F  O P G W,  t e nsi o n e d t o 4 2 0 0 #  @  N E S C  2 5 0 B  fi n al

0. 6 4 6 "  4 8  O P G W,  t e nsi o n e d t o 5 5 0 0 #  @  N E S C  2 5 0 B  fi n al

3 3 6  A C S R  t e nsi o n e d t o 4 0 0 0 #  @  N E S C  2 5 0 B  fi n al

5 5 6  A C S S  t e nsi o n e d t o 4 0 0 0 #  @  N E S C  2 5 0 B  fi n al



P ositi v e  tr a ns v ers e l o a ds ar e  i n t h e 0  d e gr e e  dir e cti o n.

L o o ki n g  e ast.  1 6 1 8  Li n e  is o n  att a c h m e nt  s ets  1,  2,  3.  1 8 8 7  Li n e  is o n  att a c h m e nt  s ets  4,  5,  6.

P ositi v e  l o n git u di n al l o a ds ar e  t o w ar d t h e w est.



1

T O W E R

E L E V A TI O N

S K- 1
A S N O T E D

C F C

T J L

D W G.        O F

C H E C K E D B Y:

D R A W N B Y:

P R O J E C T N O:

S C A L E:

D A T E:

R E VI SI O N S
0 0 1/ 2 0/ 2 3 I S S U E D F O R R E VI E W

2 2 0 2 1. 1 0

1/ 2 0/ 2 3 2

C T 2 1 8 5
S T R U C T U R E 2 6 8 3

7 6 1 F E D E R A L R O A D
B R O O K FI E L D, C T

0 1 3/ 3/ 2 3 I S S U E D F O R R E VI E W



2

F E E LI N E

P L A N

S K- 2
A S N O T E D

C F C

T J L

D W G.        O F

C H E C K E D B Y:

D R A W N B Y:

P R O J E C T N O:

S C A L E:

D A T E:

R E VI SI O N S
0 0 1/ 2 0/ 2 3 I S S U E D F O R R E VI E W

2 2 0 2 1. 1 0

1/ 2 0/ 2 3 2

C T 2 1 8 5
S T R U C T U R E 2 6 8 3

7 6 1 F E D E R A L R O A D
B R O O K FI E L D, C T

0 1 3/ 3/ 2 3 I S S U E D F O R R E VI E W

  C O A X C A B L E P L A N

  C O A X C A B L E P L A N



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of D e si g n H ei g ht s, E x p o s ur e C o effi ci e nt s,
a n d V el o cit y P re s s u re s P er TI A- 2 2 2- H

Wi n d S p e e d s

B a si c Wi n d S p e e d V 1 2 5: = m p h ( U s er I n p ut - 2 0 2 2 C S B C Ap p en di x P)

B a si c Wi n d S p e e d wit h I c e V i 5 0: = m p h ( U s er I n p ut p er An n ex B of TI A- 2 2 2- H)

B a si c Wi n d S p e e d S er vi c e L o a d s V S er 6 0: = m p h ( U s er I n p ut - TI A- 2 2 2- H S e cti o n 2. 8. 3)

I n p ut

Str u ct ur e T y p e = Str u ct ur e _ T y p e  P ol e: = ( U s er I n p ut)

Str u ct ur e C at e g or y = S C III: = ( U s er I n p ut)

E x p o s ur e C at e g or y = E x p C: = ( U s er I n p ut)

Str u ct ur e H ei g ht = h 9 0: = ft ( U s er I n p ut)

H ei g ht t o C e nt er of A nt e n n a s = z T _ M o 1 1 0: = ft ( U s er I n p ut)

H ei g ht t o C e nt er of A nt e n n a s = z A T T 1 0 0: = ft ( U s er I n p ut)

H ei g ht t o C e nt er of M a st = z M a st 1 1 0 5. 5: = ft ( U s er I n p ut)

H ei g ht t o C e nt er of M a st = z M a st 2 8 7: = ft ( U s er I n p ut)

R a di al I c e T hi c k n e s s = ti 1. 0: = i n ( U s er I n p ut p er An n ex B of TI A- 2 2 2- H)

R a di al I c e D e n sit y = I d 5 6. 0 0: = p cf ( U s er I n p ut)

T o p o gr a pi c F a ct or = K zt 1. 0: = ( U s er I n p ut)

S hi el di n g F a ct or f or A p p urt e n a n c e s = K a 0. 8: = ( U s er I n p ut)

S hi el di n g F a ct or f or M o u nt = K a. m nt 0. 7 5: = ( U s er I n p ut)

Gr o u n d El e v ati o n F a ct or = K e 0. 9 9 6= ( U s er I n p ut)

G u st R e s p o n s e F a ct or = G H 1. 3 5: = ( U s er I n p ut - S e cti o n

2. 6. 9. 4 of TI A- 2 2 2- H)

O ut p ut

Wi n d Dir e cti o n Pr o b a bilit y F a ct or = K d 0. 9 5 Str u ct ur e _ T y p e  P ol e=if

0. 8 5 Str u ct ur e _ T y p e L atti c e=if

0. 9 5=: = ( P er T a bl e 2- 2 of

TI A- 2 2 2- H)

I m p ort a n c e F a ct or s = Ii c e 0 S C 1=if

1. 0 0 S C 2=if

1. 1 5 S C 3=if

1. 2 5 S C 4=if

1. 1 5=: = ( P er T a bl e 2- 3 of

TI A- 2 2 2- H)

( P er S e cti o n 2. 8. 3 of

TI A- 2 2 2- H)
Wi n d Dir e cti o n Pr o b a bilit y F a ct or ( S er vi c e) = K d S er 0. 8 5: =

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

K i z

z T _ M o

3 3

æ
ç
è

ö
÷
ø

0. 1

1. 1 2 8=: = ti z T _ M o ti Ii c e× K i z× K zt
0. 3 5

× 1. 2 9 7=: =

V el o cit y Pr e s s ur e C o effi ci e nt A nte nn a s = K z T _ M o 2. 0 1
z T _ M o

z g

æ
ç
è

ö
÷
ø

æ
ç
è

ö
÷
ø

2

α

1. 2 9 1=: =

Vel o cit y Pr e s s ur e w/ o I c e A nt e n n a s = q z T _ M o 0. 0 0 2 5 6 K zt× K e× K d× K z T _ M o× V
2

× 4 8. 8 5 2=: =

V el o cit y Pr e s s ur e wit h I c e A nt e n n a s = q z i c e. T _ M o 0. 0 0 2 5 6 K zt× K e× K d× K z T _ M o× V i
2

× 7. 8 1 6=: =

V el o cit y Pr e ss ur e S er vi c e = q z T _ M o. S er 0. 0 0 2 5 6 K zt× K e× K d S er× K z T _ M o× V S er
2

× 1 0. 0 7 1=: =

K i z

z A T T

3 3

æ
ç
è

ö
÷
ø

0. 1

1. 1 1 7=: = ti z A T T ti Ii c e× K i z× K zt
0. 3 5

× 1. 2 8 5=: =

V el o cit y Pr e s s ur e C o effi ci e nt A nte nn a s = K z A T T 2. 0 1
z A T T

z g

æ
ç
è

ö
÷
ø

æ
ç
è

ö
÷
ø

2

α

1. 2 6 6=: =

Vel o cit y Pr e s s ur e w/ o I c e A nt e n n a s = q z A T T 0. 0 0 2 5 6 K zt× K e× K d× K z A T T× V
2

× 4 7. 8 8 2=: =

V el o cit y Pr e s s ur e wit h I c e A nt e n n a s = q z i c e. A T T 0. 0 0 2 5 6 K zt× K e× K d× K z A T T× V i
2

× 7. 6 6 1=: =

V el o cit y Pr e ss ur e S er vi c e = q z A T T. S er 0. 0 0 2 5 6 K zt× K e× K d S er× K z A T T× V S er
2

× 9. 8 7 1=: =

K i z M a st 1

z M a st 1

3 3

æ
ç
è

ö
÷
ø

0. 1

1. 1 2 3=: = ti z M a st 1 ti Ii c e× K i z M a st 1× K zt
0. 3 5

× 1. 2 9 2=: =

V el o cit y Pr e ss ur e C o effi ci e nt M a st = K z M a st 1 2. 0 1
z M a st 1

z g

æ
ç
è

ö
÷
ø

æ
ç
è

ö
÷
ø

2

α

1. 2 8=: =

V el o cit y Pr e s s ur e w/ o I c e Ma st = q z M a st 1 0. 0 0 2 5 6 K zt× K e× K d× K z M a st 1× V
2

× 4 8. 4 2 4=: =

V el o cit y Pr e ss ur e wit h I c e M a st = q z i c e. M a st 1 0. 0 0 2 5 6 K zt× K e× K d× K z M a st 1× V i
2

× 7. 7 4 8=: =

V el o cit y Pr e ss ur e S er vi c e = q z M a st 1. S er 0. 0 0 2 5 6 K zt× K e× K d S er× K z M a st 1× V S er
2

× 9. 9 8 3=: =

K i z M a st 2

z M a st 2

3 3

æ
ç
è

ö
÷
ø

0. 1

1. 1 0 2=: = ti z M a st 2 ti Ii c e× K i z M a st 2× K zt
0. 3 5

× 1. 2 6 7=: =

V el o cit y Pr e ss ur e C o effi ci e nt M a st = K z M a st 2 2. 0 1
z M a st 2

z g

æ
ç
è

ö
÷
ø

æ
ç
è

ö
÷
ø

2

α

1. 2 2 9=: =

V el o cit y Pr e s s ur e w/ o I c e Ma st = q z M a st 2 0. 0 0 2 5 6 K zt× K e× K d× K z M a st 2× V
2

× 4 6. 4 9 8=: =

V el o cit y Pr e ss ur e wit h I c e M a st = q z i c e. M a st 2 0. 0 0 2 5 6 K zt× K e× K d× K z M a st 2× V i
2

× 7. 4 4=: =

V el o cit y Pr e ss ur e S er vi c e = q z M a st 2. S er 0. 0 0 2 5 6 K zt× K e× K d S er× K z M a st 2× V S er
2

× 9. 5 8 5=: =

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n M a st

M a st D at a: ( 1 6 S c h. 8 0 ( U s er I n p ut)

M a st S h a p e = R o u n d ( U s er I n p ut)

M a st Di a m et er = D m a st 1 6: = i n ( U s er I n p ut)

M a st L e n gt h = L m a st 3 7: = ft ( U s er I n p ut)

M a st T hi c k n e ss = tm a st 0. 5: = i n ( U s er I n p ut)

M a st As p e ct R ati o = Ar m a st

1 2 L m a st

D m a st
2 7. 8=: =

M a st F or c e C o effi ci e nt = C a m a st 1. 2=

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of t h e m a st = S elf W ei g ht ( C o m p ut e d i nt er n all y b y Ri s a- 3 D) plf B L C 1

Gr a vit y L o a d s (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai m a st
π

4
D m a st ti z M a st 1 2×+( )

2
D m a st

2
-

é
ë

ù
û 7 0. 2=: = s q i n

W ei g ht of I c e o n M a st = W I C E m a st I d
Ai m a st

1 4 4
× 2 7=: = plf B L C 3

I c e Ar e a p er Li n e ar F o ot = Ai m a st
π

4
D m a st ti z M a st 2 2×+( )

2
D m a st

2
-

é
ë

ù
û 6 8. 7=: = s q i n

W ei g ht of I c e o n M a st = W I C E m a st I d
Ai m a st

1 4 4
× 2 7=: = plf B L C 3

Wi n d L o a d ( wit h i c e)

M a st Pr oj e ct e d S urf a c e Ar e a w/ I c e = AI C E m a st

D m a st 2 t i z M a st 1×+( )
1 2

1. 5 4 9=: = sf/ft

T ot al M a st Wi n d F or c e w/ I c e = q z i c e. M a st 1 G H× C a m a st× AI C E m a st× 1 9= plf B L C 4

M a st Pr oj e ct e d S urf a c e Ar e a w/ I c e = AI C E m a st

D m a st 2 t i z M a st 2×+( )
1 2

1. 5 4 5=: = sf/ft

T ot al M a st Wi n d F or c e w/ I c e = q z i c e. M a st 2 G H× C a m a st× AI C E m a st× 1 9= plf B L C 4

Wi n d L o a d ( wit h o ut i c e)

sf/ft
M a st Pr oj e ct e d S urf a c e Ar e a = A m a st

D m a st

1 2
1. 3 3 3=: =

T ot al M a st Wi n d F or c e = q z M a st 1 G H× C a m a st× A m a st× 1 0 5= plf B L C 5

T ot al M a st Wi n d F or c e = q z M a st 2 G H× C a m a st× A m a st× 1 0 0= plf B L C 5

Wi n d L o a d ( S er vi c e)

T ot al M a st Wi n d F or c e S er vi c e L o a d s = q z M a st 1. S er G H× C a m a st× A m a st× 2 2= plf B L C 6

T ot al M a st Wi n d F or c e S er vi c e L o a d s = q z M a st 2. S er G H× C a m a st× A m a st× 2 1= plf B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 3



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = R F S A P X V A A L L 2 4 _ 4 3

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 9 5. 9: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 4: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 8. 5: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 1 5 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
4. 0=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2 7=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 4 5 0= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 2 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( ) T a nt 2 t i z T _ M o×+( )× V a nt- 9 4 9 7=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 3 0 8=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 9 2 3= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( )×

1 4 4
1 8. 2=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 5 4. 6=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. T _ M o G H× C a a nt× K a× A I C E a nt× 5 8 3=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
1 6=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 4 8=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z T _ M o G H× C a a nt× K a× A a nt× 3 2 0 4=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z T _ M o. S er G H× C a a nt× K a× A a nt× 6 6 0=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 4



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = C o m m sc o p e V V- 6 5 A- R 1

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 5 4. 7 2 4: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 1 2. 0 8 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 4. 6 4 6: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 3 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
4. 5=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2 9=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 9 0= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 3 0 7 3=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( ) T a nt 2 t i z T _ M o×+( )× V a nt- 3 0 2 0=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 9 8=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 2 9 4= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( )×

1 4 4
5. 8=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 1 7. 5=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. T _ M o G H× C a a nt× K a× A I C E a nt× 1 9 1=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
4. 6=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 1 3. 8=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z T _ M o G H× C a a nt× K a× A a nt× 9 3 8=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z T _ M o. S er G H× C a a nt× K a× A a nt× 1 9 3=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 5



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = A T S B T- T O P- F M- 4 G Bi as T e e

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 5. 6 3: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 3. 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 2: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 2: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 6: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
1. 5=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 1 2= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 4 2=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( ) T a nt 2 t i z T _ M o×+( )× V a nt- 1 9 6=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 6=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 3 8= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z T _ M o×+( ) W a nt 2 t i z T _ M o×+( )×

1 4 4
0. 4=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 2. 2=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. T _ M o G H× C a a nt× K a× A I C E a nt× 2 2=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
0. 1=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 0. 9=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z T _ M o G H× C a a nt× K a× A a nt× 5 5=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z T _ M o. S er G H× C a a nt× K a× A a nt× 1 1=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 6



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a M o u nt sD e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

M o u nt D at a: ( T- Mo bil e)

M o u nt Ty p e: Sit e Pr o R D S- 2 9 6 - D o u bl e S u p p ort Ar m x 2

M o u nt S h a p e = Fl at ( U s er I n p ut)

M o u nt Pr oj e ct e d S urf a c e Ar ea = C a A a 1 3. 5: = sf ( U s er I n p ut)

M o u nt Pr oj e ct e d S urf a c e Ar ea w/ I c e = C a A a i c e 1 7. 6: = sf ( U s er I n p ut)

M o u nt W ei g ht = W T m nt 1 1 0 0: = l b s ( U s er I n p ut)

M o u nt W ei g ht w/ I c e = W T m nt.i c e 2 0 0 0: = l b s

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of All M o u nt s = W T m nt 1 1 0 0=
l b s B L C 2

Gr a vit y L o a d s (i c e o nl y)

W ei g ht of I c e o n All M o u nt s = W T m nt.i c e W T m nt- 9 0 0= l b s B L C 3

Wi n d L o a d ( wit h i c e)

T ot al M o u nt Wi n d F or c e = Fi m nt q z i c e. T _ M o G H× C a A a i c e× 1 8 6=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

T ot al M o u nt Wi n d F or c e = F m nt q z T _ M o G H× C a A a× 8 9 0=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al M o u nt Wi n d F or c e = Fi m nt q z T _ M o. S er G H× C a A a× 1 8 4=: = l b s B L C 6

T ot al Pi p e L e n gt h = T P L 8 ft× 6× 4 8 ft=: =

T ot al A nt e n na L e n gth = T A L 9 6 i n× 3× 5 4. 7 i n× 3×+ 3 7. 6 7 5ft=: =

E x p o s e d Pi p e Ar e a = E x P A  T P L  T A L-( ) 2. 3 7 5 i n× 2. 0 4 3 ft
2

=: =

C a A a = 1. 2 E x P A× 3. 5 i n×( ) 4 8× i n× 6× 1. 2×+ 4 i n× 8× i n× 6× 2. 0×+ 1 3. 5 1 9ft
2

=

E x p o s e d Pi p e Ar e a ( wit h I c e) = E x P A  T P L  T A L-( ) 3. 3 7 5 i n× 2. 9 0 4 ft
2

=: =

C a A a ( wit h i c e) = 1. 2 E x P A× 4. 5 i n×( ) 4 8× i n× 6× 1. 2×+ 5 i n× 8× i n× 6× 2. 0×+ 1 7. 6ft
2

=

4 6 3 l b× 2× 1 7 5 l b×+ 1 1 0 1l b=

π

4
2. 3 7 5 i n× 2 t i z T _ M o× i n×+( )

2
2. 3 7 5 i n×( )

2
-é

ë
ù
û 9 6× i n× 6× I d p cf×( )×

π

4
3. 5 i n× 2 t i z T _ M o× i n×+( )

2
3. 5 i n×( )

2
-é

ë
ù
û 4 8× i n× 6× I d p cf×( )×+ 4 6 2l b=

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 7



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = C CI O P A 6 5 R- B U 6 D

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 7 1. 2: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 1: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 7. 8: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 7 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
3. 4=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2 4=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 2 1 0= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 1 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( ) T a nt 2 t i z A T T×+( )× V a nt- 6 3 6 7=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 2 0 6=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 6 1 9= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( )×

1 4 4
1 2. 1=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 3 6. 2=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. A T T G H× C a a nt× K a× A I C E a nt× 3 7 2=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
1 0. 4=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 3 1. 1=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z A T T G H× C a a nt× K a× A a nt× 1 9 9 7=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z A T T. S er G H× C a a nt× K a× A a nt× 4 1 2=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 8



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = C CI T P A 6 5 R- B U 6 D

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 7 1. 2: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 0. 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 7. 7: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 7 5: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
3. 4=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2 4=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 2 2 5= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 1 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( ) T a nt 2 t i z A T T×+( )× V a nt- 6 2 8 0=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 2 0 4=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 6 1 1= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( )×

1 4 4
1 1. 9=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 3 5. 8=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. A T T G H× C a a nt× K a× A I C E a nt× 3 6 7=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
1 0. 2=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 3 0. 7=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z A T T G H× C a a nt× K a× A a nt× 1 9 7 2=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z A T T. S er G H× C a a nt× K a× A a nt× 4 0 6=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 9



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = K a el u s T M A 2 1 2 4 F 0 3 V 5- 1 D

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 9. 6 5: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 8. 2 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 5. 0 4: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 2 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 6: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
1. 2=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 1 2 0= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 4 0 2=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( ) T a nt 2 t i z A T T×+( )× V a nt- 6 0 6=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 2 0=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 1 1 8= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( )×

1 4 4
0. 9=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 5. 5=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. A T T G H× C a a nt× K a× A I C E a nt× 5 5=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
0. 6=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 3. 3=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z A T T G H× C a a nt× K a× A a nt× 2 0 6=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z A T T. S er G H× C a a nt× K a× A a nt× 4 3=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 1 0



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = C CI T M A B P D 7 8 2 3 V G 1 2 A

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 1 4. 2 5: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 1 1. 0 2 4: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 4. 1 1: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 2 5: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 6: = ( U s er I n p ut)

A nt e n n a A s p e ct R ati o = Ar a nt

L a nt

W a nt
1. 3=: =

A nt e n n a F or c e C o effi ci e nt = C a a nt 1. 2=

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = W T a nt N a nt× 1 5 0= l b s B L C 2

Gr a vit y L o a d s (i c e o nl y) c u i n

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 6 4 6=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( ) T a nt 2 t i z A T T×+( )× V a nt- 8 8 2=: =

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 2 9=: = l b s

W ei g ht of I c e o n All A nt e n n a s = W I C E a nt N a nt× 1 7 1= l b s B L C 3

Wi n d L o a d ( wit h i c e)

 S urf a c e Ar ea f or On e A nt e n n a w/ I c e = S A I C E a nt

L a nt 2 t i z A T T×+( ) W a nt 2 t i z A T T×+( )×

1 4 4
1. 6=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a w/ Ic e = A I C E a nt S A I C E a nt N a nt× 9. 5=: = sf

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt q z i c e. A T T G H× C a a nt× K a× A I C E a nt× 9 5=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

S urf a c e Ar e a f or O n e A nt e n n a = S A a nt

L a nt W a nt×

1 4 4
1. 1=: = sf

A nt e n n a Pr oj e ct e d S urf a c e Ar e a = A a nt S A a nt N a nt× 6. 5=: = sf

T ot al A nt e n n a Wi n d F orc e = F a nt q z A T T G H× C a a nt× K a× A a nt× 4 0 6=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al A nt e n n a Wi n d F orc e S er vi c e L o a d s = F a nt. S er q z A T T. S er G H× C a a nt× K a× A a nt× 8 4=: = l b s B L C 6

TI A R e v H L o a d C al c ul ati o n s. x m c d. x m c d P a g e 5- 1 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a M o u nt sD e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

M o u nt D at a: ( A T & T)

M o u nt T y p e: Sit e Pr o U L P 1 2- 4 1 2 0 x 2

M o u nt E P A ( n o i c e) = E P A 1 2. 7 7 ft
2

×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

M o u nt E P A ( 1" i c e) = E P A i c e 1 9. 1 2 ft
2

×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

W ei g ht ( n o i c e) = W 8 8 2 l b×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

W ei g ht ( 1" i c e) = W i c e 1 2 5 0 l b×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

T ot al Pi p e L e n gt h = T P L 1 2 1 0× ft× 1 2 0ft=: =

T ot al A nt e n na L e n gth = T A L 7 1. 2 i n× 3× 7 1. 2 i n× 3×+ 3 5. 6ft=: =

E x p o s e d Pi p e Ar e a = E x P A  T P L  T A L-( ) 2. 3 7 5 i n× 1 6. 7 0 4ft
2

=: =

E x p o s e d Pi p e Ar e a ( wit h I c e) = E x P A i c e T P L  T A L-( ) 4. 3 7 5 i n× 3 0. 7 7 1ft
2

=: =

W ei g ht A nt e n n a Pi p e s ( n o i c e) = W pi p e s 3. 6 6 plf 1 0× ft× 1 2× 4 3 9. 2l b=: =

W ei g ht A nt e n n a Pi p e s ( 1" i c e) = W pi p e s.i c e 3. 6 6 plf 1 0× ft× 1 2×
π

4
4. 3 7 5 i n×( )

2
2. 3 7 5 i n×( )

2
-

é
ë

ù
û 1 0× ft× 1 2× I d p cf×( )×+ 9 3 4l b=: =

M o u nt Pr oj e ct e d S urf a c e Ar ea = C a A a 1. 2 E x P A× E P A 2×+ 4 5. 6ft
2

=: =

M o u nt Pr oj e ct e d S urf a c e Ar ea w/ I c e = C a A a i c e 1. 2 E x P A i c e× E P A i c e 2×+ 7 5. 2ft
2

=: =

M o u nt W ei g ht = W T m nt W 2× W pi p e s+ 2 2 0 3l b=: =

M o u nt W ei g ht w/ I c e = W T m nt.i c e W i c e 2× W pi p e s.i c e+ 3 4 3 4l b=: =

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of All M o u nt s = W T m nt 2 2 0 3l b=
l b s B L C 2

Gr a vit y L o a d s (i c e o nl y)

W ei g ht of I c e o n All M o u nt s = W T m nt.i c e W T m nt- 1 2 3 1l b= l b s B L C 3

Wi n d L o a d ( wit h i c e)

T ot al M o u nt Wi n d F or c e = Fi m nt q z i c e. A T T p sf× G H× C a A a i c e× K a. m nt× 5 8 3l b=: = l b s B L C 4

Wi n d L o a d ( wit h o ut i c e)

T ot al M o u nt Wi n d F or c e = F m nt q z A T T p sf× G H× C a A a× K a. m nt× 2 2 1 0l b=: = l b s B L C 5

Wi n d L o a d ( S er vi c e)

T ot al M o u nt Wi n d F or c e = Fi m nt q z A T T. S er p sf× G H× C a A a× K a. m nt× 4 5 6l b=: = l b s B L C 6
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S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n C o a x C a bl e s

C a bl e D at a: T- M o bil e C abl e s

T y p e = 1- 5/ 8"

S h a p e = R o u n d ( U s er I n p ut)

C o a x O ut si d e Di a m et er = D c o a x 1. 9 8: = i n ( U s er I n p ut)

C o a x C a bl e L e n gt h = L c o a x 3 4: = ft ( U s er I n p ut)

W ei g ht of C o a x p er f o ot = Wt c o a x 1. 0 4: = plf ( U s er I n p ut)

T ot al N u m b er of C o a x = N c o a x 2 4: = ( U s er I n p ut

N o. of C o a x Pr oj e cti n g O ut si d e F a c e of P C S M a st = N P c o a x 4: = ( U s er I n p ut)

C o a x a s p e ct r ati o, Ar c o a x

L c o a x 1 2×( )
D c o a x

2 0 6. 1=: =

C o a x C a bl e F or c e F a ct or C o effi ci e nt  = C a c o a x 1. 2=

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of all c a bl e s w/ o i c e W T c o a x Wt c o a x N c o a x× 2 5=: = plf B L C 2

Gr a vit y L o a d s (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai c o a x
π

4
D c o a x 2 t i z M a st 1×+( )

2
D c o a x

2
-

é
ë

ù
û 1 3. 3=: = s q i n

I c e W ei g ht All C o a x p er f o ot = W Ti c o a x N c o a x I d×
Ai c o a x

1 4 4
× 1 2 4=: = plf B L C 3

Wi n d L o a d ( wit h i c e)

C o a x pr oj e ct e d s urf a c e ar e a w/ I c e = AI C E c o a x

N P c o a x D c o a x× 2 t i z M a st 1×+( )
1 2

0. 9=: = sf/ft

T ot al C o a x Wi n d F or c e w/ I c e = Fi c o a x C a c o a x q z i c e. M a st 1× G H× AI C E c o a x× 1 1=: = plf B L C 4

Wi n d L o a d ( wit h o ut i c e)

C o a x pr oj e ct e d s urf a c e ar e a = A c o a x

N P c o a x D c o a x( )
1 2

0. 7=: = sf/ft

T ot al C o a x Wi n d F or c e = F c o a x C a c o a x q z M a st 1× G H× A c o a x× 5 2=: =
plf B L C 5

Wi n d L o a d ( S er vi c e )

T ot al C o a x Wi n d F or c e S er vi c e L o a d s = F c o a x C a c o a x q z M a st 1. S er× G H× A c o a x× 1 1=: =
plf B L C 6
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S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d s o n A T & T M a st - Str u ct ur e 2 4 0 6 3

Or a n g e, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n C o a x C a bl e s

C a bl e D at a: A T & T C a bl e s

T y p e = 1- 1/ 4"

S h a p e = R o u n d ( U s er I n p ut)

C o a x O ut si d e Di a m et er = D c o a x 1. 5 5: = i n ( U s er I n p ut)

C o a x C a bl e L e n gt h = L c o a x 1 0: = ft ( U s er I n p ut)

W ei g ht of C o a x p er f o ot = Wt c o a x 0. 6 6: = plf ( U s er I n p ut)

T ot al N u m b er of C o a x = N c o a x 2 4: = ( U s er I n p ut

N o. of C o a x Pr oj e cti n g O ut si d e F a c e of P C S M a st = N P c o a x 4: = ( U s er I n p ut)

C o a x a s p e ct r ati o, Ar c o a x

L c o a x 1 2×( )
D c o a x

7 7. 4=: =

C o a x C a bl e F or c e F a ct or C o effi ci e nt  = C a c o a x 1. 2=

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of all c a bl e s w/ o i c e W T c o a x Wt c o a x N c o a x× 1 6=: = plf B L C 2

Gr a vit y L o a d s (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai c o a x
π

4
D c o a x 2 t i z M a st 1×+( )

2
D c o a x

2
-é

ë
ù
û 1 1. 5=: = s q i n

I c e W ei g ht All C o a x p er f o ot = W Ti c o a x N c o a x I d×
Ai c o a x

1 4 4
× 1 0 8=: = plf B L C 3

Wi n d L o a d ( wit h i c e)

C o a x pr oj e ct e d s urf a c e ar e a w/ I c e = AI C E c o a x

N P c o a x D c o a x× 2 t i z M a st 1×+( )
1 2

0. 7=: = sf/ft

T ot al C o a x Wi n d F or c e w/ I c e = Fi c o a x C a c o a x q z i c e. M a st 1× G H× AI C E c o a x× 9=: = plf B L C 4

Wi n d L o a d ( wit h o ut i c e)

C o a x pr oj e ct e d s urf a c e ar e a = A c o a x

N P c o a x D c o a x( )
1 2

0. 5=: = sf/ft

T ot al C o a x Wi n d F or c e = F c o a x C a c o a x q z M a st 1× G H× A c o a x× 4 1=: =
plf B L C 5

Wi n d L o a d ( S er vi c e )

T ot al C o a x Wi n d F or c e S er vi c e L o a d s = F c o a x C a c o a x q z M a st 1. S er× G H× A c o a x× 8=: =
plf B L C 6
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

( Gl o b al) M o d el S etti n g s

Di s pl a y S e cti o n s f or M e m b er C al c s
M a x I nt er n al S e cti o n s f or M e m b er C al c s
I n cl u d e S h e ar D ef or m ati o n ?
I n cr e a s e N aili n g C a p a cit y f or Wi n d ?
I n cl u d e W ar pi n g ?
Tr a n s L o a d Bt w n I nt er s e cti n g W o o d W all ?
Ar e a L o a d M e s h (i n ^ 2)
M er g e T ol er a n c e (i n)
P- D elt a A n al y si s T ol er a n c e
I n cl u d e P- D elt a f or W all s ?
A ut o m ati c all y It er at e Stiff n e s s f or W all s ?
M a x It er ati o n s f or W all Stiff n e s s
Gr a vit y A c c el er ati o n (ft/ s e c ^ 2)
W all M e s h Si z e (i n)
Ei g e n s ol uti o n C o n v er g e n c e T ol. ( 1. E-)
V erti c al A xi s
Gl o b al M e m b er Ori e nt ati o n Pl a n e
St ati c S ol v er
D y n a mi c S ol v er

5
9 7
Y e s
Y e s
Y e s
Y e s
1 4 4
. 1 2
0. 5 0 %
Y e s
N o
3
3 2. 2
1 2
4
Y
X Z
S p ar s e A c c el er at e d
St a n d ar d S ol v er

H ot R oll e d St e el C o d e
A dj u st Stiff n e s s ?
RI S A C o n n e cti o n C o d e
C ol d F or m e d St e el C o d e
W o o d C o d e
W o o d T e m p er at ur e
C o n cr et e C o d e
M a s o nr y C o d e
Al u mi n u m C o d e
St ai nl e s s St e el C o d e
A dj u st Stiff n e s s ?

AI S C 1 4t h( 3 6 0- 1 0): L R F D
Y e s(It er ati v e)
AI S C 1 4t h( 3 6 0- 1 0): A S D
AI SI 1 9 9 9: A S D
A F & P A N D S- 9 1/ 9 7: A S D
< 1 0 0 F
A CI 3 1 8- 0 2
A CI 5 3 0- 0 5: A S D
A A A D M 1- 0 5: A S D - B uil di n g
AI S C 1 4t h( 3 6 0- 1 0): A S D
Y e s(It er ati v e)

N u m b er of S h e ar R e gi o n s
R e gi o n S p a ci n g I n cr e m e nt (i n)
Bi a xi al C ol u m n M et h o d
P ar m e B et a F a ct or ( P C A)
C o n cr et e Str e s s Bl o c k
U s e Cr a c k e d S e cti o n s ?
U s e Cr a c k e d S e cti o n s Sl a b ?
B a d Fr a mi n g W ar ni n g s ?
U n u s e d F or c e W ar ni n g s ?
Mi n 1 B ar Di a m. S p a ci n g ?
C o n cr et e R e b ar S et
Mi n % St e el f or C ol u m n
M a x % St e el f or C ol u m n

4
4
P C A L o a d C o nt o ur
. 6 5
R e ct a n g ul ar
Y e s
Y e s
N o
Y e s
N o
R E B A R _ S E T _ A S T M A 6 1 5
1
8

RI S A- 3 D V er si o n 1 7. 0. 0 P a g e 1 [ J:\...\...\...\...\...\...\ R e v ( 1)\ C al c s\ Ri s a- 3 D\ TI A L o a d s.r 3 d]



C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

( Gl o b al) M o d el S etti n g s, C o nti n u e d

S ei s mi c C o d e
S ei s mi c B a s e El e v ati o n (ft)
A d d B a s e W ei g ht ?
Ct X
Ct Z
T X ( s e c)
T Z ( s e c)
R X
R Z
C a
C v
N v
O c c u p a n c y C at e g or y
S ei s mi c Z o n e

U B C 1 9 9 7
N ot E nt er e d
N o
. 0 3 5
. 0 3 5
N ot E nt er e d
N ot E nt er e d
8. 5
8. 5
. 3 6
. 5 4
1
4
3

O m Z
O m X
R h o Z
R h o X

1
1
1
1

F o oti n g O v ert ur ni n g S af et y F a ct or
O pti mi z e f or O T M/ Sli di n g
C h e c k C o n cr et e B e ari n g
F o oti n g C o n cr et e W ei g ht ( k/ft ^ 3)
F o oti n g C o n cr et e f' c ( k si)
F o oti n g C o n cr et e E c ( k si)
L a m b d a
F o oti n g St e el f y ( k si)
Mi ni m u m St e el
M a xi m u m St e el
F o oti n g T o p B ar
F o oti n g T o p B ar C o v er (i n)
F o oti n g B ott o m B ar
F o oti n g B ott o m B ar C o v er (i n)
P e d e st al B ar
P e d e st al B ar C o v er (i n)
P e d e st al Ti e s

1. 5
N o
N o
0
3
4 0 0 0
1
6 0
0. 0 0 1 8
0. 0 0 7 5
# 3
3. 5
# 3
3. 5
# 3
1. 5
# 3

H ot R oll e d St e el Pr o p erti e s

L a b el E [ k si]  G [ k si] N u T h er m (\... D e n sit y[ k/ft ^ 3]  Yi el d[ k si] R y F u[ k si] Rt

1 A 3 6 Gr. 3 6 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 3 6 1. 5 5 8 1. 2
2 A 5 7 2 Gr. 5 0 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 5 0 1. 1 5 8 1. 2
3 A 9 9 2 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 5 0 1. 1 5 8 1. 2
4 A 5 0 0 Gr. 4 2 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 4 2 1. 3 5 8 1. 1
5 A 5 0 0 Gr. 4 6 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 4 6 1. 2 5 8 1. 1
6 A 5 3 Gr. B 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 3 5 1. 5 5 8 1. 2
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

H ot R oll e d St e el S e cti o n S et s

L a b el S h a p e T y p e D e si g n Li st  M at eri al  D e si g n R u... A [i n 2] I y y [i n 4] I z z [i n 4] J [i n 4]

1 M a st PI P E _ 1 6. 0 X C ol u m n Pi p e A 5 3 Gr. B T y pi c al 2 2 6 6 5 6 6 5 1 3 3 0

H ot R oll e d St e el D e si g n P ar a m et er s

L a b el S h a p e L e n gt h[ft] L b y y[ft] L b z z[ft] L c o m p t o p[... L c o m p b ot[... L-t or q...  K y y K z z C b  F u n cti...

1 M 2 M a st 3 7 L at er al

M e m b er Pri m ar y D at a

L a b el I J oi nt J J oi nt  K J oi nt R ot at e(... S e cti o n/ S h a p e T y p e D e si g n Li st M at eri al D e si g n ...

1 M 2 B O T _ C... T O P _... M a st C ol u m n Pi p e A 5 3 Gr. B T y pi c al

J oi nt C o or di n at e s a n d T e m p er at ur e s

L a b el X [ft] Y [ft] Z [ft] T e m p [ F] D et a c h Fr o m Di a p...

1 B O T _ C O N N 0 0 0 0
2 T O P _ C O N N 0 1 0 0 0
3 T O P _ M A S T 0 3 7 0 0
4 C L _ T M O 0 3 3 0 0
5 C L _ A T T 0 2 3 0 0

J oi nt B o u n d a r y C o n diti o n s

J oi nt L a b el X [ k/i n] Y [ k/i n] Z [ k/i n]  X R ot.[ k-ft/r a d]  Y R ot.[ k-ft/r a d]  Z R ot.[ k-ft/r a d]

1 B O T _ C O N N R e a cti o n R e a cti o n R e a cti o n R e a cti o n
2 T O P _ C O N N R e a cti o n R e a cti o n

M e m b e r P oi nt L o a d s

M e m b er L a b el Dir e cti o n M a g nit u d e[ k, k-ft] L o c ati o n[ft, %]

N o D at a t o Pri nt ...

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 2 : W ei g ht of A p p urt e n a n c e s)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L Y -. 4 5
2 C L _ T M O L Y -. 0 9
3 C L _ T M O L Y -. 0 1 2
4 C L _ T M O L Y - 1. 1
5 C L _ A T T L Y -. 2 1
6 C L _ A T T L Y -. 2 2 5
7 C L _ A T T L Y -. 1 2
8 C L _ A T T L Y -. 1 5
9 C L _ A T T L Y - 2. 2 0 3

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 3 : W ei g ht of I c e O nl y)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L Y -. 9 2 3
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 3 : W ei g ht of I c e O nl y) ( C o nti n u e d)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

2 C L _ T M O L Y -. 2 9 4
3 C L _ T M O L Y -. 0 3 8
4 C L _ T M O L Y -. 9
5 C L _ A T T L Y -. 6 1 9
6 C L _ A T T L Y -. 6 1 1
7 C L _ A T T L Y -. 1 1 8
8 C L _ A T T L Y -. 1 7 1
9 C L _ A T T L Y - 1. 2 3 1

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 4 : ( x) TI A Wi n d wit h I c e)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L X . 5 8 3
2 C L _ T M O L X . 1 9 1
3 C L _ T M O L X . 0 2 2
4 C L _ T M O L X . 1 8 6
5 C L _ A T T L X . 3 7 2
6 C L _ A T T L X . 3 6 7
7 C L _ A T T L X . 0 5 5
8 C L _ A T T L X . 0 9 5
9 C L _ A T T L X . 5 8 3

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 5 : ( x) TI A Wi n d)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L X 3. 2 0 4
2 C L _ T M O L X . 9 3 8
3 C L _ T M O L X . 0 5 5
4 C L _ T M O L X . 8 9
5 C L _ A T T L X 1. 9 9 7
6 C L _ A T T L X 1. 9 7 2
7 C L _ A T T L X . 2 0 6
8 C L _ A T T L X . 4 0 6
9 C L _ A T T L X 2. 2 1

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 6 : S er vi c e)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L X . 6 6
2 C L _ T M O L X . 1 9 3
3 C L _ T M O L X . 0 1 1
4 C L _ T M O L X . 1 8 4
5 C L _ A T T L X . 4 1 2
6 C L _ A T T L X . 4 0 6
7 C L _ A T T L X . 0 4 3
8 C L _ A T T L X . 0 8 4
9 C L _ A T T L X . 4 5 6

M e m b e r Di st ri b ut e d L o a d s ( B L C 2 : W ei g ht of A p p urt e n a n c e s)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 Y -. 0 2 5 -. 0 2 5 0 3 4
2 M 2 Y -. 0 1 6 -. 0 1 6 1 3 2 3
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

M e m b e r Di st ri b ut e d L o a d s ( B L C 3 : W ei g ht of I c e O nl y)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 Y -. 0 2 7 -. 0 2 7 2 0 0
2 M 2 Y -. 0 2 7 -. 0 2 7 0 2 0
3 M 2 Y -. 1 2 4 -. 1 2 4 0 3 4
4 M 2 Y -. 1 0 8 -. 1 0 8 1 3 2 3

M e m b e r Di st ri b ut e d L o a d s ( B L C 4 : ( x) TI A Wi n d wit h I c e)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 X . 0 1 9 . 0 1 9 2 0 0
2 M 2 X . 0 1 9 . 0 1 9 0 2 0
3 M 2 X . 0 1 1 . 0 1 1 0 3 4
4 M 2 X . 0 0 9 . 0 0 9 1 3 2 3

M e m b e r Di st ri b ut e d L o a d s ( B L C 5 : ( x) TI A Wi n d)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 X . 1 0 5 . 1 0 5 2 0 0
2 M 2 X . 1 . 1 0 2 0
3 M 2 X . 0 5 2 . 0 5 2 0 3 4
4 M 2 X . 0 4 1 . 0 4 1 1 3 2 3

M e m b er Di stri b ut e d L o a d s ( B L C 6 : S er vi c e)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 X . 0 2 2 . 0 2 2 2 0 0
2 M 2 X . 0 2 1 . 0 2 1 0 2 0
3 M 2 X . 0 1 1 . 0 1 1 0 3 4
4 M 2 X . 0 0 8 . 0 0 8 1 3 2 3

B a si c L o a d C a s e s

B L C D e s cri pti o n C at e g or y X Gr a... Y Gr a... Z Gr a... J oi nt  P oi nt Di stri b... Ar e a(... S urf a...

1 S elf W ei g ht ( M a st) N o n e - 1
2 W ei g ht of A p p urt e n a n c e s N o n e 9 2
3 W ei g ht of I c e O nl y N o n e 9 4
4 ( x) TI A Wi n d wit h I c e N o n e 9 4
5 ( x) TI A Wi n d N o n e 9 4
6 S er vi c e N o n e 9 4

L o a d C o m bi n ati o n s

D e s cri pti o n S o... P... S... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c...

1 1. 2 D + 1. 0 W Y e s Y 1 1. 2 2 1. 2 5 1
2 0. 9 D + 1. 0 W Y e s Y 1 . 9 2 . 9 5 1
3 1. 2 D + 1. 0 Di + 1. 0 Wi Y e s Y 1 1. 2 2 1. 2 3 1 4 1
4 1. 0 D + 1. 0 W S er vi c e Y e s Y 1 1 2 1 6 1
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

E n v el o p e J oi nt R e a cti o n s

J oi nt X [ k] L C Y [ k] L C Z [ k] L C M X [ k-ft] L C M Y [ k-ft] L C  M Z [ k-ft] L C

1 B O T _ C O N N m a x 2 5. 6 9 8 1 2 1. 2 0 8 3 0 4 0 4 0 4 0 4
2 mi n 5. 2 2 8 3 7. 5 0 6 2 0 1 0 1 0 1 0 1
3 T O P _ C O N N m a x - 8. 8 4 9 3 0 4 0 4 0 4 0 4 0 4
4 mi n - 4 3. 5 3 9 1 0 1 0 1 0 1 0 1 0 1
5 T ot al s: m a x - 3. 6 2 1 3 2 1. 2 0 8 3 0 4
6 mi n - 1 7. 8 4 1 1 7. 5 0 6 2 0 1

E n v el o p e J oi nt Di s pl a c e m e nt s

J oi nt X [i n] L C  Y [i n] L C  Z [i n] L C X R ot ati o n [r a d] L C Y R ot ati o n [r a d] L C  Z R ot ati o n [r a d] L C

1 B O T _ C O N N m a x 0 4 0 4 0 4 0 4 0 4 3. 8 5 4 e- 0 3 1
2 mi n 0 1 0 1 0 1 0 1 0 1 7. 8 3 7 e- 0 4 3
3 T O P _ C O N N m a x 0 4 -. 0 0 2 2 0 4 0 4 0 4 - 1. 7 0 3 e- 0 3 3
4 mi n 0 1 -. 0 0 5 3 0 1 0 1 0 1 - 8. 3 7 5 e- 0 3 1
5 T O P _ M A S T m a x 8. 2 7 6 1 -. 0 0 4 2 0 4 0 4 0 4 - 6. 2 5 3 e- 0 3 3
6 mi n 1. 6 7 2 3 -. 0 1 1 3 0 1 0 1 0 1 - 3. 1 0 4 e- 0 2 1
7 C L _ T M O m a x 6. 7 8 7 1 -. 0 0 4 2 0 4 0 4 0 4 - 6. 2 5 1 e- 0 3 3
8 mi n 1. 3 7 2 3 -. 0 1 1 3 0 1 0 1 0 1 - 3. 1 0 3 e- 0 2 1
9 C L _ A T T m a x 3. 1 7 5 1 -. 0 0 3 2 0 4 0 4 0 4 - 5. 6 7 3 e- 0 3 3
1 0 mi n . 6 4 4 3 -. 0 1 3 0 1 0 1 0 1 - 2. 8 0 6 e- 0 2 1

E n v el o p e AI S C 1 4t h( 3 6 0- 1 0): L R F D St e el C o d e C h e c k s

M e m b...  S h a p e C o d e C h e c k L... L C  S h... L... Dir ... p hi* P... p hi* P n... p hi* M n y- y [ k-ft] p hi*... C b E q n

1 M 2 PI P E _ 1 6. 0 X . 9 3 2 1... 1 . 1 3 1 9.... 1 4 9 6. 3... 6 9 3 2 8 6. 1 2 5 2 8 6... 1.... H 1...
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 8 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

J oi nt R e a cti o n s ( B y C o m bi n ati o n)

L C J oi nt L a b el X [ k] Y [ k] Z [ k] M X [ k-ft]  M Y [ k-ft]  M Z [ k-ft]

1 1 B O T _ C O N N 2 5. 6 9 8 1 0. 0 0 8 0 0 0 0
2 1 T O P _ C O N N - 4 3. 5 3 9 0 0 0 0 0
3 1 T ot al s: - 1 7. 8 4 1 1 0. 0 0 8 0
4 1 C O G (ft): X: 0 Y: 2 2. 7 7 9 Z: 0
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 8 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

J oi nt R e a cti o n s ( B y C o m bi n ati o n)

L C J oi nt L a b el X [ k] Y [ k] Z [ k] M X [ k-ft]  M Y [ k-ft]  M Z [ k-ft]

1 2 B O T _ C O N N 2 5. 6 2 2 7. 5 0 6 0 0 0 0
2 2 T O P _ C O N N - 4 3. 4 6 3 0 0 0 0 0
3 2 T ot al s: - 1 7. 8 4 1 7. 5 0 6 0
4 2 C O G (ft): X: 0 Y: 2 2. 7 7 9 Z: 0
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 1: 0 9 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3 - M a st

J oi nt R e a cti o n s ( B y C o m bi n ati o n)

L C J oi nt L a b el X [ k] Y [ k] Z [ k] M X [ k-ft]  M Y [ k-ft]  M Z [ k-ft]

1 3 B O T _ C O N N 5. 2 2 8 2 1. 2 0 8 0 0 0 0
2 3 T O P _ C O N N - 8. 8 4 9 0 0 0 0 0
3 3 T ot al s: - 3. 6 2 1 2 1. 2 0 8 0
4 3 C O G (ft): X: 0 Y: 2 2. 2 5 2 Z: 0
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C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

U nit y C h e c k

M ar 3, 2 0 2 3 at 1 1: 0 6 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

.
9
3

.
9
3

.
9
3

.
9
3

Y

XZ

C o d e C h e c k
( E n v )

N o C al c
  > 1. 0
. 9 0- 1. 0
. 7 5-. 9 0
. 5 0-. 7 5
 0.-. 5 0

M e m b er C o d e C h e c k s Di s pl a y e d ( E n v el o p e d)
E n v el o p e O nl y S ol uti o n



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 1 L o a d s

M ar 3, 2 0 2 3 at 1 1: 0 7 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

N
C

N
C

N
C

N
C

-. 0 3 k/ft

-. 0 1 9 k/ft

. 1 0 5 k/ft

. 1 k/ft

. 0 5 2 k/ft

. 0 4 1 k/ft

5. 0 8 7 k - 1. 9 8 2 k

6. 7 9 1 k - 3. 4 9 k

Y

XZ

M e m b er C o d e C h e c k s Di s pl a y e d
L o a d s: L C 1, 1. 2 D + 1. 0 W



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 1 R e a cti o n s

M ar 3, 2 0 2 3 at 1 1: 0 8 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

2 5. 7

1 0

- 4 3. 5

Y

XZ

R e a cti o n a n d M o m e nt U nit s ar e k a n d k-ft



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 2 L o a d s

M ar 3, 2 0 2 3 at 1 1: 0 7 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

N
C

N
C

N
C

N
C

-. 0 2 3 k/ft

-. 0 1 4 k/ft

. 1 0 5 k/ft

. 1 k/ft

. 0 5 2 k/ft

. 0 4 1 k/ft

5. 0 8 7 k - 1. 4 8 7 k

6. 7 9 1 k
- 2. 6 1 7 k

Y

XZ

M e m b er C o d e C h e c k s Di s pl a y e d
L o a d s: L C 2, 0. 9 D + 1. 0 W



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 2 R e a cti o n s

M ar 3, 2 0 2 3 at 1 1: 0 8 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

2 5. 6

7. 5

- 4 3. 5

Y

XZ

R e a cti o n a n d M o m e nt U nit s ar e k a n d k-ft



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 3 L o a d s

M ar 3, 2 0 2 3 at 1 1: 0 7 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

N
C

N
C

N
C

N
C

-. 1 5 4 k/ft

-. 1 2 7 k/ft

-. 0 2 7 k/ft

-. 0 2 7 k/ft

. 0 1 9 k/ft

. 0 1 9 k/ft. 0 1 1 k/ft

. 0 0 9 k/ft

. 9 8 2 k

- 4. 1 3 7 k

1. 4 7 2 k

- 6. 2 4 k

Y

XZ

M e m b er C o d e C h e c k s Di s pl a y e d
L o a d s: L C 3, 1. 2 D + 1. 0 Di + 1. 0 Wi



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 3 R e a cti o n s

M ar 3, 2 0 2 3 at 1 1: 0 9 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

5. 2

2 1. 2

- 8. 8

Y

XZ

R e a cti o n a n d M o m e nt U nit s ar e k a n d k-ft



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3 - M a st

L C # 4 L o a d s

M ar 3, 2 0 2 3 at 1 1: 0 7 A M

TI A L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

N
C

N
C

N
C

N
C

-. 0 2 5 k/ft

-. 0 1 6 k/ft

. 0 2 2 k/ft

. 0 2 1 k/ft
. 0 1 1 k/ft

. 0 0 8 k/ft

1. 0 4 8 k

- 1. 6 5 2 k

1. 4 0 1 k

- 2. 9 0 8 k

Y

XZ

M e m b er C o d e C h e c k s Di s pl a y e d
L o a d s: L C 4, 1. 0 D + 1. 0 W S er vi c e



C ol u m n: M 2

S h a p e:
M at eri al:
L e n gt h:
I J oi nt:
J J oi nt:

C o d e C h e c k:
R e p ort B a s e d O n 9 7 S e cti o n s

PI P E _ 1 6. 0 X
A 5 3 G r. B
3 7 ft
B O T _ C O N N
T O P _ M A S T

L C 4: 1. 0 D + 1. 0 W S er vi c e
0. 1 9 8  ( b e n di n g)

8. 3 4 at 0 ft

A k

3. 4 0 4 at 1 0. 0 2 1 ft

- 5. 6 1 at 9. 6 3 5 ft

V y k
V z k

T k-ft M y k-ft

5 4. 5 4 2 at 1 0. 0 2 1 ft

M z k-ft

. 0 3 9 at 5. 7 8 1 ft

- 1. 7 0 8 at 3 7 ft

D y i n

D z i n

. 3 7 9 at 0 ft

f a k si

7. 8 7 4 at 1 0. 0 2 1 ft

f c k si
- 7. 8 7 4 at 1 0. 0 2 1 ft

ft k si

AI S C 1 4t h( 3 6 0- 1 0): L R F D C o d e C h e c k
Di r e ct A n al y si s M et h o d

M a x B e n di n g C h e c k M a x S h e ar C h e c k
L o c ati o n L o c ati o n
E q u ati o n M a x D efl R ati o

0. 1 9 8
1 0. 0 2 1 ft
H 1- 1 b

0. 0 2 7 ( s)
9. 6 3 5 ft
L/ 2 6 0

B e n di n g C o m pr e s si o nC o m p a ct N o n- Sl e n d er

F y 3 5 k si
p hi * P n c
p hi * P nt
p hi * M n y
p hi * M n z
p hi * V n y
p hi * V n z
p hi * T n

4 9 6. 3 2 5 k
6 9 3 k
2 8 6. 1 2 5 k-ft
2 8 6. 1 2 5 k-ft
2 0 7. 9 k
2 0 7. 9 k
2 7 7. 6 3 6 k-ft

C b 1. 6 4

y- y z- z
L b
K L/r

3 7 ft 3 7 ft
8 0. 7 5 8 8 0. 7 5 8

L C o m p Fl a n g e 3 7 ft
L-t or q u e 3 7 ft
T a u _ b 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o P ol e # 2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 1 0 0 5. 4 0

M a st T o p C o n n e cti o n:

M a xi m u m D e si g n R e a cti o n s at Br a c e:

V erti c al = V ert 0 ki p s×: = ( U s er I n p ut)

H ori z o nt al = H or z 4 3. 6 ki p s×: = ( U s er I n p ut)

M o m e nt = M o m e nt 0: = ( U s er I n p ut)

B olt D at a:

B olt Gr a d e = A 3 2 5 ( U s er I n p ut)

N u m b er of B olt s = n b 6: = ( U s er I n p ut)

B olt Di a m et er = d b 0. 7 5i n: = ( U s er I n p ut)

N o mi n al T e n sil e Str e n gt h = F nt 9 0 k si×: = ( U s er I n p ut)

N o mi n al S h e ar Str e n gt h = F n v 5 4 k si×: = ( U s er I n p ut)

R e si st a n c e F a ct or = ϕ 0. 7 5: = ( U s er I n p ut)

B olt E c c e ntri cit y fr o m C. L. M a st = e 2 2. 5 i n×: = ( U s er I n p ut)

V eti c al S p a ci n g B et w e e n T o p a n d B ott o m B olt s = S v ert 9 i n×: = ( U s er I n p ut)

H ori z o nt al S p a ci n g B et w e e n B olt s = S h or z 2 4. 3 7 5 i n×: = ( U s er I n p ut)

B olt Ar e a = a b
1

4
π× d b

2
× 0. 4 4 2 i n

2
×=: =

T o p Br a c k et. x m c d. x m c d P a g e 6. 3- 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o P ol e # 2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 1 0 0 5. 4 0

C h e c k B olt Str e s s e s:

Wi n d A cti n g P ar all el t o Stiffi n er Pl at e:

S h e ar Str e ss p er B olt = fv
V ert

n b a b×
0 k si×=: =

C o n diti o n 1 if f v ϕ F n v×< " O K", " O v er str e s s e d", ( ): = fv

ϕ F n v×( )
0 %×=

C o n diti o n 1 " O K"=

T e n sil e Str e s s A dj u st e d for S h e ar = F' nt 1. 3 F nt×
F nt

ϕ F n v×
fv×-

æ
ç
è

ö
÷
ø

1. 3 F nt×
F nt

ϕ F n v×
fv×- F nt£if

F nt ot h er wi s e

9 0 k si×=: =

T e n si o n F or c e E a c h B olt = F t e n si o n. b olt
H or z

n b

V ert e×

S v ert 2×
+ 7. 2 6 7 ki p s×=: =

T e n si o n Str e s s E a c h B olt = ft

F t e n si o n. b olt

a b
1 6. 4 k si×=: =

C o n diti o n 2 if f t ϕ F' nt×< " O K", " O v er str e s s e d", ( ): = ft

ϕ F' nt×( )
2 4. 4 %×=

C o n diti o n 2 " O K"=

Wi n d A cti n g P er p e n di c ul ar t o Stiffi n er Pl at e:

S h e ar Str e ss p er B olt = fv
V ert

2
H or z

2
+

n b a b×
1 6. 4 4 8 k si×=: =

C o n diti o n 3 if f v ϕ F n v×< " O K", " O v er str e s s e d", ( ): = fv

ϕ F n v×( )
4 0. 6 %×=

C o n diti o n 3 " O K"=

T e n sil e Str e s s A dj u st e d for S h e ar = F' nt 1. 3 F nt×
F nt

ϕ F n v×
fv×-

æ
ç
è

ö
÷
ø

1. 3 F nt×
F nt

ϕ F n v×
fv×- F nt£if

F nt ot h er wi s e

8 0. 4 5 k si×=: =

T e n si o n F or c e p er B olt = F t e n si o n. c o n n
H or z e×

S h or z

n b

2
×

V ert e×

S v ert 2×
+ 1 3. 4 1 5 ki p s×=: =

T e n si o n Str e s s E a c h B olt = ft

F t e n si o n. c o n n

a b
3 0. 3 6 6 k si×=: =

C o n diti o n 4 if f t ϕ F' nt×< " O K", " O v er str e s s e d", ( ): = ft

ϕ F' nt×( )
5 0. 3 %×=

C o n diti o n 4 " O K"=

T o p Br a c k et. x m c d. x m c d P a g e 6. 3- 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o B ott o m Br a c k et

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

M a st C o n n e cti o n t o B ott o m Br a c k et:

D e si g n R e a cti o n s at Br a c e:

A xi al ( M a x) = A xi al m a x 2 1. 2 ki p s×: = ( U s er I n p ut)

A xi al ( Mi n) = A xi al mi n 1 0. 1 ki p s×: = ( U s er I n p ut - L C # 1)

H or z = H or z 2 5. 7 ki p s×: = ( U s er I n p ut)

M o m e nt = M o m e nt 0 ki p s× ft×: = ( U s er I n p ut)

R e si st a n c e F a ct or s:

Yi el di n g  F a ct or = ϕ t 0. 9: = ( U s er I n p ut)

R u pt ur e  F a ct or = ϕ r 0. 7 5: = ( U s er I n p ut)

S h e ar  F a ct or = ϕ v 0. 9: = ( U s er I n p ut)

B olt D at a:

B olt T y p e = A S T M F 1 5 5 4- 1 0 5 R o d ( U s er I n p ut)

B olt Di a m et er = D 0. 6 2 5 i n×: = ( U s er I n p ut)

N u m b er of B olt s = N b 1: = ( U s er I n p ut)

T e n sil e Str e ss = F u 1 2 5 k si×: = ( U s er I n p ut)

N o mi n al S h e ar Str e n gt h = F n v 0. 4 5 F u× 5 6. 2 5 k si×=: = ( U s er I n p ut)

B olt Ar e a = a b
1

4
π× D

2
× 0. 3 0 7 i n

2
×=: =

D e si g n S h e ar Str e n gt h = F v 2 0. 7 5× F n v× a b× 2 5. 8 9 ki p s×=: = ( U s er I n p ut - D o u bl e S h e ar)

Di st a n c e fr o m S e at Pl at e t o T hr e a d e d R o d = di st 3 i n×: = ( U s er I n p ut)

C h e c k B olt:

S h e ar F or c e = fv
H or z

N b
2 5. 7 ki p s×=: =

C h e c k B olt S h e ar = C o n diti o n 1 if
fv

F v
1. 0 0£ " O K", " O v er str e s s e d", 

æ
ç
è

ö
÷
ø

: =

C o n diti o n 1 " O K"= fv

F v
9 9. 2 8 %×=
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S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o B ott o m Br a c k et

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

C h e c k Br a c k et:

Yi el d Str e n gt h = F y 3 6 k si×: = ( U s er I n p ut)

Pl at e H ei g ht = Pl h 6 i n×: = ( U s er I n p ut)

Pl at e T hi c k n e s s = Pl t 0. 5 i n×: = ( U s er I n p ut)

I n si d e B o x Pl at e L e n gt h = Pl l 1 6. 2 5 i n×: = ( U s er I n p ut)

N u m b er of Pl at e s = n plt 4: = ( U s er I n p ut)

Pl at e Gr o ss Ar e a = A g Pl l Pl t× 8. 1 2 5 i n
2

×=: =

I n si d e of Br a c k et B o x Di m e n si o n = d 1 1 6. 2 5 i n×: = ( U s er I n p ut)

O ut si d e of Br a c k et B o x Di m e n si o n = d 2 d 1 2 Pl t×+ 1 7. 2 5 i n×=: =

S e cti o n M o d ul u s Br a c k et A ss e m bl y = S x

d 2( )
4

d 1( )
4

-

6 d 2( )×
1 8 1. 8 i n

3
×=: = ( U s er I n p ut)

D e si g n B e n di n g Str e s s = F b 0. 9 F y× 3 2. 4 k si×=: =

D e si g n S h e ar = V n ϕ v 0. 6× F y× A g× 1 5 7. 9 5 ki p s×=: =

L o c al M o m e nt = M mi n or H or z di st× 6. 4 ft ki p s××=: =

B e n di n g Str e s s = fb

M mi n or

S x
0. 4 2 k si×=: =

M a x S h e ar = V m a x
H or z

n plt 0. 5×
1 2. 8 5 ki p s×=: =

C o n diti o n 2 if
fb

F b

V m a x

V n
+ 1< " O K", " O v er str e s s e d", 

æ
ç
è

ö
÷
ø

: =

C o n diti o n 2 " O K"= fb

F b

V m a x

V n
+ 9. 4 %×=

W el d Yi el d Str e ss = F y w 7 0 k si×: = ( U s er I n p ut)

D e si g n W el d Str e s s = F w 0. 4 5 F y w× 3 1. 5 k si×=: =

W el d Si z e = s w 0. 2 5 i n×: = ( U s er I n p ut)

W el d Ar e a = A w d 2 2 0. 7 0 7× s w×+( )
2

d 2
2

- 1 2. 3 2 1 i n
2

×=: = ( U s er I n p ut)

S e cti o n M o d ul u s of W el d = S x

d 2 2 0. 7 0 7× s w×+( )
4

d 2( )
4

-

6 d 2 2 0. 7 0 7× s w×+( )×
7 0. 8 5 9 i n

3
×=: = ( U s er I n p ut)

W el d Str e s s = fw

M mi n or

S x

H or z

A w 0. 5×
+ 5. 2 6 k si×=: =

C o n diti o n 3 if f w F w< " O K", " O v er str e s s e d", ( ): = fw

F w
1 6. 7 %×=

C o n diti o n 3 " O K"=

M a st C o n n e cti o n T o B ott o m Br a c k et. x m c d. x m c d P a g e 6. 4- 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o B ott o m Br a c k et

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

G u s s et Pl at e D at a:

Yi el d Str e n gt h = F y 3 6 k si×: = ( U s er I n p ut)

T e n sil e Str e n gt h = F u 5 8 k si×: = ( U s er I n p ut)

Pl at e H ei g ht = Pl h 7. 5 i n×: = ( U s er I n p ut)

Pl at e T hi c k n e s s = Pl t 0. 5 i n×: = ( U s er I n p ut)

N u m b er of Pl at e s = n plt 3: = ( U s er I n p ut)

Di st a n c e fr o m C L P ol e t o F a c e of C oll ar = d 1 0. 5 i n×: = ( U s er I n p ut)

S e cti o n M o d ul u s G u ss et A ss e m bl y = S x
1 6 7. 3

6. 2 5
i n

3
× 2 6. 7 6 8 i n

3
×=: = ( U s er I n p ut)

Di st B et w e e n O utt er 2 G u s s et Pl at e s = d plt 2 0 i n×: = ( U s er I n p ut)

Verti c al Di st a nc e fr o m B ot of M a st t o C e nt er of Br a c k et = S v ert 7. 2 5 i n×: = ( U s er I n p ut)

Pl at e Gr o ss Ar e a = A g Pl h Pl t× 3. 7 5 i n
2

×=: =

Eff e cti v e N et Ar e a = A e n A g 3. 7 5 i n
2

×=: =

T e n sil e Yi el di n g = P at ϕ t F y× A g× 1 2 1. 5 ki p s×=: =

T e n sil e R u pt ur e = P ar ϕ r F u× A e n× 1 6 3. 1 2 5 ki p s×=: =

D e si g n T e n si o n = P a  mi n P at P ar, ( )1 2 1. 5 ki p s×=: =

D e si g n S h e ar = V n ϕ v 0. 6× F y× A g× 7 2. 9 ki p s×=: =

D e si g n B e n di n g Str e s s = F b 0. 9 F y× 3 2. 4 k si×=: =

M a st C o n n e cti o n T o B ott o m Br a c k et. x m c d. x m c d P a g e 6. 4- 3



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o B ott o m Br a c k et

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

Wi n d A cti n g P ar all el t o Stiffi n er Pl at e s:

M o m e nt P ar all el = M p ar M o m e nt  A xi al m a x d×+ M mi n or+ H or z S v ert×+ 4 8 6 i n ki p s××=: =

B e n di n g Str e s s =
fb

M p ar

S x
1 8. 1 6 k si×=: =

M a x T e n si o n = T m a x
H or z

n plt
8. 5 6 7 ki p s×=: =

M a x S h e ar = V m a x

A xi al m a x

n plt
7. 0 6 7 ki p s×=: =

C o n diti o n 4 if
fb

F b

T m a x

P a
+

V m a x

V n
+ 1< " O K", " O v er str e s s e d", 

æ
ç
è

ö
÷
ø

: =fb

F b

T m a x

P a
+

V m a x

V n
+ 7 2. 8 %×=

C o n diti o n 4 " O K"=

Wi n d A cti n g P er p e n di c ul ar t o Stiffi n er Pl at e s:

M o m e nt P ar all el = M p ar A xi al m a x d× 2 2 2. 6 i n ki p s××=: =

M o m e nt P er p e n di c ul ar  = M p er p H or z d× 2 6 9. 8 5 i n ki p s××=: =

B e n di n g Str e s s =
fb

M p ar

S x
8. 3 2 k si×=: =

M a x T e n si o n = T m a x

M p er p

d plt
1 3. 4 9 2 ki p s×=: =

M a x S h e ar = V m a x

A xi al m a x H or z+

n plt

M o m e nt  M mi n or+ H or z S v ert×+

d plt
+ 2 8. 8 0 5 ki p s×=: =

C o n diti o n 5 if
fb

F b

T m a x

P a
+

V m a x

V n
+ 1< " O K", " O v er str e s s e d", 

æ
ç
è

ö
÷
ø

: =

C o n diti o n 5 " O K"= fb

F b

T m a x

P a
+

V m a x

V n
+ 7 6. 3 %×=

M a st C o n n e cti o n T o B ott o m Br a c k et. x m c d. x m c d P a g e 6. 4- 4



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o B ott o m Br a c k et

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

W el d D at a:

W el d Yi el d Str e ss = F y w 7 0 k si×: = ( U s er I n p ut)

D e si g n W el d Str e s s = F w 0. 4 5 F y w× 3 1. 5 k si×=: =

W el d Si z e = s w 0. 2 5 i n×: = ( U s er I n p ut)

W el d Ar e a = A w 1 6. 1 2 i n
2

×: = ( U s er I n p ut)

S e cti o n M o d ul u s of W el d = S x
1 2 1. 8

5. 7 5
i n

3
× 2 1. 2 i n

3
×=: = ( U s er I n p ut)

S e cti o n M o d ul u s of W el d = S z
8 9 2. 8

1 1. 1 2 5
i n

3
× 8 0. 3 i n

3
×=: = ( U s er I n p ut)

W el d Ar e a of 1 G u s s et = A w 1 2. 8 i n
2

×: = ( U s er I n p ut)

Wi n d A cti n g P ar all el t o Stiffi n er Pl at e s:

M o m e nt P ar all el = M p ar M o m e nt  A xi al m a x d×+ M mi n or+ H or z S v ert×+ 4 8 6 i n ki p s××=: =

W el d Str e s s = fw

M p ar

S x

A xi al m a x H or z+

A w
+ 2 5. 8 5 k si×=: =

C o n diti o n 6 if f w F w< " O K", " O v er str e s s e d", ( ): =

C o n diti o n 6 " O K"= fw

F w
8 2. 1 %×=

Wi n d A cti n g P er p e n di c ul ar t o Stiffi n er Pl at e s:

M o m e nt P ar all el = M p ar A xi al m a x d× 2 2 2. 6 i n ki p s××=: =

M o m e nt P er p e n di c ul ar  = M p er p H or z d× 2 6 9. 8 5 i n ki p s××=: =

fw

M p ar

S x

M p er p

S z
+

A xi al m a x H or z+

A w
+

M o m e nt  M mi n or+ H or z S v ert×+

d plt A w 1×( )
+ 2 1. 4 8 k si×=: =

W el d Str e s s =

C o n diti o n 7 if f w F w< " O K", " O v er str e s s e d", ( ): =

C o n diti o n 7 " O K"= fw

F w
6 8. 2 %×=

M a st C o n n e cti o n T o B ott o m Br a c k et. x m c d. x m c d P a g e 6. 4- 5



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o C L & P P ol e # 2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

M a st B ott o m C o n n e cti o n:

M a xi m u m D e si g n R e a cti o n s at Br a c e:

V erti c al = V ert 2 1. 2 ki p s×: = ( U s er I n p ut)

H ori z o nt al = H or z 2 5. 7 ki p s×: = ( U s er I n p ut)

M o m e nt = M o m e nt 0 ft× ki p s×: = ( U s er I n p ut)

B olt D at a:

B olt Gr a d e = A 3 2 5 ( U s er I n p ut)

N u m b er of B olt s = n b 8: = ( U s er I n p ut)

B olt Di a m et er = d b 0. 7 5i n: = ( U s er I n p ut)

N o mi n al T e n sil e Str e n gt h = F nt 9 0 k si×: = ( U s er I n p ut)

N o mi n al S h e ar Str e n gt h = F n v 5 4 k si×: = ( U s er I n p ut)

R e si st a n c e F a ct or = ϕ 0. 7 5: = ( U s er I n p ut)

B olt E c c e ntri cit y fr o m C. L. M a st = e 2 2. 5 i n×: = ( U s er I n p ut)

H ori z o nt al S p a ci n g B et w e e n B olt s = S h or z 2 7 i n×: = ( U s er I n p ut)

Verti c al Di st a nc e fr o m R o d to C e nt er of Br ac k et = S v ert 7. 2 5 i n×: = ( U s er I n p ut)

V eti c al S p a ci ng Fr o m Pl at e C L t o B olt 1 = d 1 2 i n×: = ( U s er I n p ut)

V eti c al S p a ci ng Fr o m Pl at e C L t o B olt 2 = d 2 6 i n×: = ( U s er I n p ut)

B olt P ol ar M o m e nt of I n erti a = Ip 4 d 1( )
2

× 4 d 2( )
2

×+ 1 6 0 i n
2

×=: =

B olt Ar e a = a b
1

4
π× d b

2
× 0. 4 4 2 i n

2
×=: =

B ot o m Br a c k et. x m c d. x m c d P a g e 6. 5- 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 3/ 2 3

M a st C o n n e cti o n t o C L & P P ol e # 2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

C h e c k B olt Str e s s e s:

Wi n d A cti n g P ar all el t o Stiffi n er Pl at e:

S h e ar Str e ss p er B olt = fv
V ert

n b a b×
5. 9 9 8 k si×=: =

C o n diti o n 1 if f v ϕ F n v×< " O K", " O v er str e s s e d", ( ): = fv

ϕ F n v×( )
1 4. 8 %×=

C o n diti o n 1 " O K"=

T e n sil e Str e s s A dj u st e d for S h e ar = F' nt 1. 3 F nt×
F nt

ϕ F n v×
fv×-

æ
ç
è

ö
÷
ø

1. 3 F nt×
F nt

ϕ F n v×
fv×- F nt£if

F nt ot h er wi s e

9 0 k si×=: =

T e n si o n F or c e E a c h B olt = F t e n si o n. b olt
H or z

n b

V ert e× M o m e nt+ H or z S v ert×+( ) d 2×

Ip
+ 2 8. 1 ki p s×=: =

T e n si o n Str e s s E a c h B olt = ft

F t e n si o n. b olt

a b
6 3. 6 k si×=: =

C o n diti o n 2 if f t ϕ F' nt×< " O K", " O v er str e s s e d", ( ): = ft

ϕ F' nt×( )
9 4. 2 %×=

C o n diti o n 2 " O K"=

Wi n d A cti n g P er p e n di c ul ar t o Stiffi n er Pl at e:

S h e ar Str e ss p er B olt = fv
V ert

n b a b×

M o m e nt  H or z S v ert×+( ) 2×

S h or z n b× a b×
+

é
ê
ë

ù
ú
û

2
H or z

n b a b×

æ
ç
è

ö
÷
ø

2

+ 1 2. 2 8 6 k si×=: =

C o n diti o n 3 if f v ϕ F n v×< " O K", " O v er str e s s e d", ( ): = fv

ϕ F n v×( )
3 0. 3 %×=

C o n diti o n 3 " O K"=

T e n sil e Str e s s A dj u st e d for S h e ar = F' nt 1. 3 F nt×
F nt

ϕ F n v×
fv×-

æ
ç
è

ö
÷
ø

1. 3 F nt×
F nt

ϕ F n v×
fv×- F nt£if

F nt ot h er wi s e

8 9. 7 k si×=: =

T e n si o n F or c e p er B olt = F t e n si o n. c o n n
H or z e×

S h or z

n b

2
×

V ert e× d 2×

Ip
+ 2 3. 2 4 2 ki p s×=: =

T e n si o n Str e s s E a c h B olt = ft

F t e n si o n. c o n n

a b
5 2. 6 0 8 k si×=: =

C o n diti o n 4 if f t ϕ F' nt×< " O K", " O v er str e s s e d", ( ): = ft

ϕ F' nt×( )
7 8. 2 %×=

C o n diti o n 4 " O K"=

B ot o m Br a c k et. x m c d. x m c d P a g e 6. 5- 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

B a si c C o m p o n e nt s

H e a vy Wi n d Pr e ss ur e = p 4. 0 0: = p sf ( U s er I n p ut N E S C 2 0 2 3 Fi g ur e 2 5 0- 1 & T a bl e 2 5 0- 1)

B a si c Wi n d s p e e d = V 1 0 0: = m p h ( U s er I n p ut)

R a di al I c e T hi c k n e s s = Ir 0. 5 0: = i n ( U s er I n p ut N E S C 2 0 2 3 Fi g ur e 2 5 0- 1 & T a bl e 2 5 0- 1)

R a di al I c e D e n sit y = I d 5 6. 0: = p cf ( U s er I n p ut)

F a ct or s f or E xtr e m e Wi n d C al c ul ati o n

El e v ati o n of T o p of Ma st A b o v e Gr a d e = T M E 1 1 4: = ft ( U s er I n p ut)

M ulti pli er G u st R e s p o n s e F a ct or = m 1. 2 5: = ( U s er I n p ut - O nl y f or N E S C E xtr e m e wi n d c a s e)

V el o cit y Pr e ss ur e C o effi ci e nt = K z 2. 0 1
T M E

9 0 0

æ
ç
è

ö
÷
ø

2

9. 5

× 1. 3 0 1=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 2)

T ur b ul e n c e I nt e n sit y C o n st a nt = C e x p 0. 2: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

I nt e gr al L e n gt h S c al e of T ur b ul e n c e C o n st a nt = L s 2 2 0: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

Eff e cti v e H ei g ht = z s 0. 6 7 T M E× 7 6. 3 8=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

T ur b ul e n c e I nt e n sit y = Iz C e x p
3 3

z s

æ
ç
è

ö
÷
ø

1

6

× 0. 1 7 4=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

R e s p o n s e T er m = B t
1

1 0. 5 6
z s

L s
×

æ
ç
è

ö
÷
ø

+
é
ê
ë

ù
ú
û

éê
ê
ê
ë

ùú
ú
ú
û

0. 5

0. 9 1 5=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

G u st R e s p o n s e F a ct or = Grf
1 4. 6 1 I z× B t×( )+éë ùû

1  6. 1 I z×+( )
0. 8 4 1=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)

Wi n d Pr e s s ur e = q z 0. 0 0 2 5 6 K z× V
2

× Grf× 2 8=: = ( N E S C 2 0 2 3 S e cti o n 2 5 0. C. 1)

S h a p e F a ct or s

S h a p e F a ct or f or R o u n d M e m b er s = C d R 1. 3: = ( U s er I n p ut)

S h a p e F a ct or f or Fl at M e m b er s = C d F 1. 6: = ( U s er I n p ut)

S h a p e F a ct or f or C o a x C a bl e s Att a c h e d t o O ut si d e of P ol e = C d c o a x 1. 6: = ( U s er I n p ut)

O v erl o a d F a ct or s E v er s o ur c e D e si g n Crit eri a T a bl e

O v erl o a d F a ct or s f or Wi n d L o a d s:

N E S C H e a v y L o a di n g = 2. 5 ( U s er I n p ut) A p pl y i n Ri s a- 3 D An alysi s

 N E S C E xtr e m e L o a di n g = 1. 0 ( U s er I n p ut) A p pl y i n Ri s a- 3 D An alysi s

O v erl o a d F a ct or s f or Verti c al L o a d s:

N E S C H e a v y L o a di n g = 1. 5 ( U s er I n p ut) A p pl y i n Ri s a- 3 D An alysi s

N E S C E xtr e m e L o a di n g = 1. 0 ( U s er I n p ut) A p pl y i n Ri s a- 3 D An alysi s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n P C S M a st

E xi sti n g U p p er P C S M a st D at a: ( Pi p e 1 6 S c h. 8 0)

M a st S h a p e = R o u n d ( U s er I n p ut)

M a st Di a m et er = D m a st 1 6: = i n ( U s er I n p ut)

M a st L e n gt h = L m a st 3 7: = ft ( U s er I n p ut)

M a st T hi c k n e ss = tm a st 0. 5: = i n ( U s er I n p ut)

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of t h e m a st = S elf W ei g ht ( C o m p ut e d i nt er n all y b y Ri s a- 3 D) plf B L C 1

Gr a vit y L o a d s (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai m a st
π

4
D m a st Ir 2×+( )

2
D m a st

2
-

é
ë

ù
û 2 5. 9=: = s q i n

W ei g ht of I c e o n M a st = W I C E m a st I d
Ai m a st

1 4 4
× 1 0=: = plf B L C 3

Wi n d L o a d ( N E S E H e a v y)

M a st Pr oj e ct e d S urf a c e Ar e a w/ I c e = AI C E m a st

D m a st 2 Ir×+( )
1 2

1. 4 1 7=: = sf/ft

T ot al M a st Wi n d F or c e w/ I c e = p C d c o a x× AI C E m a st× 9= plf B L C 4

Wi n d L o a d ( N E S C E xtr e m e)

M a st Pr oj e ct e d S urf a c e Ar e a = A m a st

D m a st

1 2
1. 3 3 3=: = sf/ft

T ot al M a st Wi n d F or c e ( A b o v e Str u ct ur e) = q z C d c o a x× A m a st× m× 7 5= plf B L C 5

T ot al M a st Wi n d F or c e ( B el o w Str u ct ur e) = q z C d c o a x× A m a st× 6 0= plf B L C 5

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = R F S A P X V A A L L 2 4 _ 4 3

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 9 5. 9: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 4: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 8. 5: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 1 5 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 4 5 0=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 2 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 3 4 5 0=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 1 1 2=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 3 3 5=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
1 6. 8 2=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
6. 3 9=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 6. 8 2=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 9=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 3 4. 8 2 3=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 2 2 3=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
1 5. 9 8=: = E P A T

L a nt T a nt×

1 4 4
5. 6 6=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 5. 9 8=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 8. 2 4=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 8. 2 4=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 3 2. 4 6 6=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 1 8 1 9=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 3



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = C o m m sc o p e V V- 6 5 A- R 1

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 5 4. 7 2 4: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 1 2. 0 8 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 4. 6 4 6: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 3 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 9 0=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 3 0 7 3=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 1 0 4 4=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 3 4=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 1 0 2=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
5. 0 6=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
2. 1 8=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 5. 0 6=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 2. 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 2. 9=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 1 0. 8 7 4=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 7 0=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
4. 5 9=: = E P A T

L a nt T a nt×

1 4 4
1. 7 7=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 4. 5 9=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 2. 4 7=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 2. 4 7=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 9. 5 3 9=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 5 3 4=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 4



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

A nt e n n a D at a: ( T- Mo bil e)

A nt e n n a M o d el = A T S B T- T O P- F M- 4 G Bi as T e e

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 5. 6 3: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 3. 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 2. 0: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 2: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 6: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 1 2=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 4 2=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 5 2=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 2=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 1 0=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
0. 2 2=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
0. 1 4=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 0. 2 2=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 1 6=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 1 6=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 1. 0 6 4=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 7=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
0. 1 4=: = E P A T

L a nt T a nt×

1 4 4
0. 0 8=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 0. 1 4=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 0 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 0 9=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 0. 6 6 9=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 3 7=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 5



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n M o u nt s

M o u nt D at a: ( T- Mo bil e)

M o u nt T y p e = Sit e Pr o R D S- 2 9 6 - D o u bl e

S u p p ort Ar m x2

M o u nt S h a p e = Fl at ( U s er I n p ut)

 M o u nt Ar e a = C d A m nt 1 3. 9: = s q ft ( U s er I n p ut)

 M o u nt Ar e a w/ Ic e = C d A I C E m nt 1 8. 1: = s q ft ( U s er I n p ut)

M o u nt W ei g ht  = W T m nt 1 1 0 0: = l b s ( U s er I n p ut)

M o u nt W ei g ht  w/ I c e = W T I C E m nt 1 2 5 0: = l b s ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of M o u nt = W T m nt 1 1 0 0= l b s B L C 2

Gr a vit y L o a d (i c e o nl y)

W ei g ht of I c e o n M o u nt = W T I C E m nt W T m nt- 1 5 0= l b s B L C 3

Wi n d L o a d ( N E S C H e a v y)

T ot al M o u nt Wi n d F or c e w/ I c e = Fi m nt p C d F× C d A I C E m nt× 1 1 6=: = l b s B L C 4

Wi n d L o a d ( N E S C E xtr e m e)

T ot al M o u nt Wi n d F or c e = F m nt q z C d F× C d A m nt× m× 7 7 9=: =
l b s B L C 5

T ot al Pi p e L e n gt h = T P L 8 ft× 6× 4 8 ft=: =

T ot al A nt e n na L e n gth = T A L 9 6 i n× 3× 5 4. 7 i n× 3×+ 3 7. 6 7 5ft=: =

E x p o s e d Pi p e Ar e a = E x P A  T P L  T A L-( ) 2. 3 7 5 i n× 2. 0 4 3 ft
2

=: =

C a A a = 1. 3 E x P A× 3. 5 i n×( ) 4 8× i n× 6× 1. 3×+ 4 i n× 8× i n× 6× 1. 6×+ 1 3. 8 9 ft
2

=

E x p o s e d Pi p e Ar e a ( wit h I c e) = E x P A  T P L  T A L-( ) 3. 3 7 5 i n× 2. 9 0 4 ft
2

=: =

C a A a ( wit h i c e) = 1. 3 E x P A× 4. 5 i n×( ) 4 8× i n× 6× 1. 3×+ 5 i n× 8× i n× 6× 1. 6×+ 1 8. 1ft
2

=

4 6 3 l b× 2× 1 7 5 l b×+ 1 1 0 1l b=

π

4
3. 3 7 5 i n×( )

2
2. 3 7 5 i n×( )

2
-é

ë
ù
û 9 6× i n× 6× I d p cf×( )×

π

4
4. 5 i n×( )

2
3. 5 i n×( )

2
-é

ë
ù
û 4 8× i n× 6× I d p cf×( )×+ 1 4 2. 9 4 2l b=

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 6



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

E xi sti n g A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = C CI O P A 6 5 R- B U 6 D

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 7 1. 2: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 1. 0: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 7. 8: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 7 0: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 2 1 0=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 1 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 2 3 1 5=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 7 5=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 2 2 5=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
1 1. 0 3=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
4. 4 1=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 1. 0 3=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 6. 0 7=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 6. 0 7=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 2 3. 1 6 4=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 1 4 8=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
1 0. 3 8=: = E P A T

L a nt T a nt×

1 4 4
3. 8 6=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 0. 3 8=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 5. 4 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 5. 4 9=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 2 1. 3 6=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 1 1 9 7=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 7



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n A nt e n n a s

Pr o p o s e d A nt e n n a D at a: ( A T & T)

A nt e n n a M o d el = C CI T P A 6 5 R- B U 6 D

A nt e n n a S h a p e = Fl at ( U s er I n p ut)

 A nt e nn a H ei g ht = L a nt 7 1. 2: = i n ( U s er I n p ut)

A nt e n n a Wi dt h = W a nt 2 0. 7: = i n ( U s er I n p ut)

A nt e n n a T hi c k n e s s = T a nt 7. 7: = i n ( U s er I n p ut)

A nt e n n a W ei g ht = W T a nt 7 5: = l b s ( U s er I n p ut)

N u m b er of A nt e n n a s = N a nt 3: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 2 2 5=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 1 1 0
4

´=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 2 2 8 2=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 7 4=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 2 2 2=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
1 0. 8 8=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
4. 3 6=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 0. 8 8=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 5. 9 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 5. 9 9=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 2 2. 8 6 3=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 1 4 6=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
1 0. 2 3=: = E P A T

L a nt T a nt×

1 4 4
3. 8 1=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1 0. 2 3=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 5. 4 1=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 5. 4 1=: =

E P A t ot E P A A 1 E P A A 2+ E P A A 3+ 2 1. 0 6 3=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 1 1 8 0=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 8



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n T M A' s

E xi sti n g T M A D at a: ( A T & T)

T M A M o d el = K a el u s T M A 2 1 2 4 F 0 3 V 5- 1 D

T M A S h a p e = Fl at ( U s er I n p ut)

T M A H ei g ht = L a nt 9. 6 5: = i n ( U s er I n p ut)

T M A Wi dt h = W a nt 8. 2 7: = i n ( U s er I n p ut)

T M A T hi c k n e ss = T a nt 5. 0 4: = i n ( U s er I n p ut)

T M A W ei g ht = W T a nt 2 0: = l b s ( U s er I n p ut)

N u m b er of T M A' s = N a nt 6: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 1 2 0=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 4 0 2=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 1 9 4=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 6=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 3 8=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
0. 6 9=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
0. 4 5=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 0. 6 9=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 5 1=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 5 1=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 3. 3 9 7=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 2 2=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
0. 5 5=: = E P A T

L a nt T a nt×

1 4 4
0. 3 4=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 0. 5 5=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 3 9=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 3 9=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 2. 6 7 6=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 1 5 0=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 9



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n T M A' s

Pr o p o s e d T M A D at a: ( A T & T)

T M A M o d el = C CI T M A B P D 7 8 2 3 V G 1 2 A

T M A S h a p e = Fl at ( U s er I n p ut)

T M A H ei g ht = L a nt 1 4. 2 5: = i n ( U s er I n p ut)

T M A Wi dt h = W a nt 1 1. 0 2 4: = i n ( U s er I n p ut)

T M A T hi c k n e ss = T a nt 4. 1 1: = i n ( U s er I n p ut)

T M A W ei g ht = W T a nt 2 5: = l b s ( U s er I n p ut)

N u m b er of T M A' s = N a nt 6: = ( U s er I n p ut)

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of All A nt e n n a s = Wt a 1 W T a nt N a nt× 1 5 0=: = l b s

Gr a vit y L o a d (i c e o nl y)

V ol u m e of E a c h A nt e n n a = V a nt L a nt W a nt× T a nt× 6 4 6=: = c u i n

V ol u m e of I c e o n Ea c h A nt e n n a = V i c e L a nt 2 Ir×+( )W a nt 2 Ir×+( )T a nt 2 Ir×+( )V a nt- 2 9 1=: = c u i n

W ei g ht of I c e o n E a c h A nt e n n a = W I C E a nt

V i c e

1 7 2 8
I d× 9=: = l b s

W ei g ht of I c e o n All A nt e n n a s = Wt i. a 1 W I C E a nt N a nt× 5 7=: = l b s

Wi n d L o a d ( N E S C H e a v y)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt 2 Ir×+( )W a nt 2 Ir×+( )×

1 4 4
1. 2 7=: = E P A T

L a nt 2 Ir×+( )T a nt 2 Ir×+( )×

1 4 4
0. 5 4=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1. 2 7=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 7 2=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 7 2=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 5. 4 4 4=: =

T ot al A nt e n n a Wi n d F orc e w/ I c e = Fi a nt 1 p C d F× E P A t ot× 3 5=: = l b s

Wi n d L o a d ( N E S C E xtr e m e)

Eff e cti v e Pr oj e ct e d Ar e a f or O n e A nt e n n a = E P A N

L a nt W a nt×

1 4 4
1. 0 9=: = E P A T

L a nt T a nt×

1 4 4
0. 4 1=: =

E P A A 1 E P A N c o s ϕ( )
2

× E P A T si n ϕ( )
2

×+ 1. 0 9=: =

E P A A 2 E P A N c o s 1 2 0 d e g× ϕ-( )
2

× E P A T si n 1 2 0 d e g× ϕ-( )
2

×+ 0. 5 8=: =
A nt e n n a Pr oj e ct e d S urf a c e Ar e a =

E P A A 3 E P A N c o s 2 4 0 d e g× ϕ-( )
2

× E P A T si n 2 4 0 d e g× ϕ-( )
2

×+ 0. 5 8=: =

E P A t ot 2 E P A A 1 2 E P A A 2+ 2 E P A A 3+ 4. 4 9 3=: =

T ot al A nt e n n a Wi n d F orc e = F a nt 1 q z C d F× E P A t ot× m× 2 5 2=: = l b s

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 1 0



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n M o u nt s

M o u nt D at a: ( A T & T)

M o u nt T y p e: Sit e Pr o U L P 1 2- 4 1 2 0 x 2

M o u nt E P A ( n o i c e) = E P A 1 2. 7 7 ft
2

×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

M o u nt E P A ( 0. 5" i c e) = E P A i c e 1 5. 9 0 ft
2

×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

W ei g ht ( n o i c e) = W 8 8 2 l b×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

W ei g ht ( 0. 5" i c e) = W i c e 1 0 3 0 l b×: = ( U s er I n p ut fr o m Sit e Pr o D o c u m e nt)

T ot al Pi p e L e n gt h = T P L 1 2 1 0× ft× 1 2 0ft=: =

T ot al A nt e n na L e n gth = T A L 7 1. 2 i n× 3× 7 1. 2 i n× 3×+ 3 5. 6ft=: =

E x p o s e d Pi p e Ar e a = E x P A  T P L  T A L-( ) 2. 3 7 5 i n× 1 6. 7 0 4ft
2

=: =

E x p o s e d Pi p e Ar e a ( 0. 5 " I c e) = E x P A i c e T P L  T A L-( ) 3. 3 7 5 i n× 2 3. 7 3 7ft
2

=: =

W ei g ht A nt e n n a Pi p e s ( n o i c e) = W pi p e s 3. 6 6 plf 1 0× ft× 1 2× 4 3 9. 2l b=: =

W ei g ht A nt e n n a Pi p e s ( 0. 5" i c e) = W pi p e s.i c e 3. 6 6 plf 1 0× ft× 1 2×
π

4
3. 3 7 5 i n×( )

2
2. 3 7 5 i n×( )

2
-

é
ë

ù
û 1 0× ft× 1 2× I d p cf×( )×+ 6 5 0l b=: =

M o u nt Pr oj e ct e d S urf a c e Ar ea = C d A a 1. 3 E x P A× E P A 2×+ 4 7. 3ft
2

=: =

M o u nt Pr oj e ct e d S urf a c e Ar ea w/ I c e = C d A a i c e 1. 3 E x P A i c e× E P A i c e 2×+ 6 2. 7ft
2

=: =

M o u nt W ei g ht = W T m nt W 2× W pi p e s+ 2 2 0 3l b=: =

M o u nt W ei g ht w/ I c e = W T m nt.i c e W i c e 2× W pi p e s.i c e+ 2 7 1 0l b=: =

Gr a vit y L o a d ( wit h o ut i c e)

W ei g ht of M o u nt = W T m nt 2 2 0 3l b= B L C 2

Gr a vit y L o a d (i c e o nl y)

W ei g ht of I c e o n M o u nt = W T m nt.i c e W T m nt- 5 0 7l b= B L C 3

Wi n d L o a d ( N E S C H e a v y)

T ot al M o u nt Wi n d F or c e w/ I c e = Fi m nt p p sf× C d A a i c e× 2 5 1l b=: = B L C 4

Wi n d L o a d ( N E S C E xtr e m e)

T ot al M o u nt Wi n d F or c e = F m nt q z p sf× C d A a× m× 1 6 5 5l b=: =
B L C 5

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 1 1



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n C o a x C a bl e s

E xi sti n g C o a x C a bl e D at a: ( T- Mo bil e)

C o a x T y p e = H E LI A X 1- 5/ 8"

S h a p e = R o u n d ( U s er I n p ut)

C o a x O ut si d e Di a m et er = D c o a x 1. 9 8: = i n ( U s er I n p ut)

C o a x C a bl e L e n gt h = L c o a x 3 4: = ft ( U s er I n p ut)

W ei g ht of C o a x p er f o ot = Wt c o a x 1. 0 4: = plf ( U s er I n p ut)

T ot al N u m b er of C o a x = N c o a x 2 4: = ( U s er I n p ut)

N o. of C o a x Pr oj e cti n g O ut si d e F a c e of P C S M a st = N P c o a x 4: = ( U s er I n p ut)

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of all c a bl e s w/ o i c e W T c o a x Wt c o a x N c o a x× 2 5=: = plf B L C 2

Gr a vit y L o a d (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai c o a x
π

4
D c o a x 2 Ir×+( )

2
D c o a x

2
-

é
ë

ù
û 3. 9=: = s q i n

I c e W ei g ht All C o a x p er f o ot = W Ti c o a x N c o a x I d×
Ai c o a x

1 4 4
× 3 6=: = plf B L C 3

Wi n d L o a d ( N E S C H e a v y)

C o a x pr oj e ct e d s urf a c e ar e a w/ I c e = AI C E c o a x

N P c o a x D c o a x× 2 Ir×+( )
1 2

0. 7=: = sf/ft

T ot al C o a x Wi n d F or c e w/ I c e = Fi c o a x p C d c o a x× AI C E c o a x× 5=: = plf B L C 4

Wi n d L o a d ( N E S C E xtr e m e)

C o a x pr oj e ct e d s urf a c e ar e a = A c o a x

N P c o a x D c o a x( )
1 2

0. 7=: = sf/ft

T ot al C o a x Wi n d F or c e ( A b o v e Str u ct ur e) = F c o a x q z C d c o a x× A c o a x× m× 3 7=: =
plf B L C 5

T ot al C o a x Wi n d F or c e ( B el o w Str u ct ur e) = F c o a x q z C d c o a x× A c o a x× 3 0=: =
plf B L C 5

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 1 2



S u bj e ct:

L o c ati o n:

R e v. 1: 3/ 2/ 2 3

L o a d A n al y si s of Pi p e M a st o n Str u ct ur e #
2 6 8 3

Br o o kfi el d, C T

Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
J o b N o. 2 2 0 2 1. 1 0

D e v el o p m e nt of Wi n d & I c e L o a d o n C o a x C a bl e s

C o a x C a bl e D at a: ( A T & T)

C o a x T y p e = H E LI A X 1- 1/ 4"

S h a p e = R o u n d ( U s er I n p ut)

C o a x O ut si d e Di a m et er = D c o a x 1. 5 5: = i n ( U s er I n p ut)

C o a x C a bl e L e n gt h = L c o a x 1 0: = ft ( U s er I n p ut)

W ei g ht of C o a x p er f o ot = Wt c o a x 0. 6 6: = plf ( U s er I n p ut)

T ot al N u m b er of C o a x = N c o a x 2 4: = ( U s er I n p ut)

N o. of C o a x Pr oj e cti n g O ut si d e F a c e of P C S M a st = N P c o a x 4: = ( U s er I n p ut)

Gr a vit y L o a d s ( wit h o ut i c e)

W ei g ht of all c a bl e s w/ o i c e W T c o a x Wt c o a x N c o a x× 1 6=: = plf B L C 2

Gr a vit y L o a d (i c e o nl y)

I c e Ar e a p er Li n e ar F o ot = Ai c o a x
π

4
D c o a x 2 Ir×+( )

2
D c o a x

2
-

é
ë

ù
û 3. 2=: = s q i n

I c e W ei g ht All C o a x p er f o ot = W Ti c o a x N c o a x I d×
Ai c o a x

1 4 4
× 3 0=: = plf B L C 3

Wi n d L o a d ( N E S C H e a v y)

C o a x pr oj e ct e d s urf a c e ar e a w/ I c e = AI C E c o a x

N P c o a x D c o a x× 2 Ir×+( )
1 2

0. 6=: = sf/ft

T ot al C o a x Wi n d F or c e w/ I c e = Fi c o a x p C d c o a x× AI C E c o a x× 4=: = plf B L C 4

Wi n d L o a d ( N E S C E xtr e m e)

C o a x pr oj e ct e d s urf a c e ar e a = A c o a x

N P c o a x D c o a x( )
1 2

0. 5=: = sf/ft

T ot al C o a x Wi n d F or c e ( A b o v e Str u ct ur e) = F c o a x q z C d c o a x× A c o a x× m× 2 9=: =
plf B L C 5

T ot al C o a x Wi n d F or c e ( B el o w Str u ct ur e) = F c o a x q z C d c o a x× A c o a x× 2 3=: =
plf B L C 5

N E S C L o a d C al c ul ati o n s. x m c d P a g e 7- 1 3



C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

( Gl o b al) M o d el S etti n g s

Di s pl a y S e cti o n s f or M e m b er C al c s
M a x I nt er n al S e cti o n s f or M e m b er C al c s
I n cl u d e S h e ar D ef or m ati o n ?
I n cr e a s e N aili n g C a p a cit y f or Wi n d ?
I n cl u d e W ar pi n g ?
Tr a n s L o a d Bt w n I nt er s e cti n g W o o d W all ?
Ar e a L o a d M e s h (i n ^ 2)
M er g e T ol er a n c e (i n)
P- D elt a A n al y si s T ol er a n c e
I n cl u d e P- D elt a f or W all s ?
A ut o m ati c all y It er at e Stiff n e s s f or W all s ?
M a x It er ati o n s f or W all Stiff n e s s
Gr a vit y A c c el er ati o n (ft/ s e c ^ 2)
W all M e s h Si z e (i n)
Ei g e n s ol uti o n C o n v er g e n c e T ol. ( 1. E-)
V erti c al A xi s
Gl o b al M e m b er Ori e nt ati o n Pl a n e
St ati c S ol v er
D y n a mi c S ol v er

5
9 7
Y e s
Y e s
Y e s
Y e s
1 4 4
. 1 2
0. 5 0 %
Y e s
N o
3
3 2. 2
1 2
4
Y
X Z
S p ar s e A c c el er at e d
St a n d ar d S ol v er

H ot R oll e d St e el C o d e
RI S A C o n n e cti o n C o d e
C ol d F or m e d St e el C o d e
W o o d C o d e
W o o d T e m p er at ur e
C o n cr et e C o d e
M a s o nr y C o d e
Al u mi n u m C o d e
St ai nl e s s St e el C o d e
A dj u st Stiff n e s s ?

AI S C 9t h: A S D
AI S C 1 4t h( 3 6 0- 1 0): A S D
AI SI 1 9 9 9: A S D
A F & P A N D S- 9 1/ 9 7: A S D
< 1 0 0 F
A CI 3 1 8- 0 2
A CI 5 3 0- 0 5: A S D
A A A D M 1- 0 5: A S D - B uil di n g
AI S C 1 4t h( 3 6 0- 1 0): A S D
Y e s(It er ati v e)

N u m b er of S h e ar R e gi o n s
R e gi o n S p a ci n g I n cr e m e nt (i n)
Bi a xi al C ol u m n M et h o d
P ar m e B et a F a ct or ( P C A)
C o n cr et e Str e s s Bl o c k
U s e Cr a c k e d S e cti o n s ?
U s e Cr a c k e d S e cti o n s Sl a b ?
B a d Fr a mi n g W ar ni n g s ?
U n u s e d F or c e W ar ni n g s ?
Mi n 1 B ar Di a m. S p a ci n g ?
C o n cr et e R e b ar S et
Mi n % St e el f or C ol u m n
M a x % St e el f or C ol u m n

4
4
P C A L o a d C o nt o ur
. 6 5
R e ct a n g ul ar
Y e s
Y e s
N o
Y e s
N o
R E B A R _ S E T _ A S T M A 6 1 5
1
8
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

( Gl o b al) M o d el S etti n g s, C o nti n u e d

S ei s mi c C o d e
S ei s mi c B a s e El e v ati o n (ft)
A d d B a s e W ei g ht ?
Ct X
Ct Z
T X ( s e c)
T Z ( s e c)
R X
R Z
C a
C v
N v
O c c u p a n c y C at e g or y
S ei s mi c Z o n e

U B C 1 9 9 7
N ot E nt er e d
N o
. 0 3 5
. 0 3 5
N ot E nt er e d
N ot E nt er e d
8. 5
8. 5
. 3 6
. 5 4
1
4
3

O m Z
O m X
R h o Z
R h o X

1
1
1
1

F o oti n g O v ert ur ni n g S af et y F a ct or
O pti mi z e f or O T M/ Sli di n g
C h e c k C o n cr et e B e ari n g
F o oti n g C o n cr et e W ei g ht ( k/ft ^ 3)
F o oti n g C o n cr et e f' c ( k si)
F o oti n g C o n cr et e E c ( k si)
L a m b d a
F o oti n g St e el f y ( k si)
Mi ni m u m St e el
M a xi m u m St e el
F o oti n g T o p B ar
F o oti n g T o p B ar C o v er (i n)
F o oti n g B ott o m B ar
F o oti n g B ott o m B ar C o v er (i n)
P e d e st al B ar
P e d e st al B ar C o v er (i n)
P e d e st al Ti e s

1. 5
N o
N o
0
3
4 0 0 0
1
6 0
0. 0 0 1 8
0. 0 0 7 5
# 3
3. 5
# 3
3. 5
# 3
1. 5
# 3

H ot R oll e d St e el Pr o p erti e s

L a b el E [ k si]  G [ k si] N u T h er m (\... D e n sit y[ k/ft ^ 3]  Yi el d[ k si] R y F u[ k si] Rt

1 A 3 6 Gr. 3 6 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 3 6 1. 5 5 8 1. 2
2 A 5 7 2 Gr. 5 0 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 5 0 1. 1 5 8 1. 2
3 A 9 9 2 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 5 0 1. 1 5 8 1. 2
4 A 5 0 0 Gr. 4 2 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 4 2 1. 3 5 8 1. 1
5 A 5 0 0 Gr. 4 6 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 4 6 1. 2 5 8 1. 1
6 A 5 3 Gr. B 2 9 0 0 0 1 1 1 5 4 . 3 . 6 5 . 4 9 3 5 1. 5 5 8 1. 2
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

H ot R oll e d St e el S e cti o n S et s

L a b el S h a p e T y p e D e si g n Li st  M at eri al  D e si g n R u... A [i n 2] I y y [i n 4] I z z [i n 4] J [i n 4]

1 M a st PI P E _ 1 6. 0 X C ol u m n Pi p e A 5 3 Gr. B T y pi c al 2 2 6 6 5 6 6 5 1 3 3 0

H ot R oll e d St e el D e si g n P ar a m et er s

L a b el S h a p e L e n gt... L b y y[ft] L b z z[ft] L c o m p t o... L c o m p b... K y y  K z z C m- y y C m- z z  C b y s w a y z s w a y F u n cti o n

1 M 2 M a st 3 7 L at er al

M e m b er Pri m ar y D at a

L a b el I J oi nt J J oi nt  K J oi nt R ot at e(... S e cti o n/ S h a p e T y p e D e si g n Li st M at eri al D e si g n ...

1 M 2 B O T _ C... T O P _... M a st C ol u m n Pi p e A 5 3 Gr. B T y pi c al

J oi nt C o or di n at e s a n d T e m p er at ur e s

L a b el X [ft] Y [ft] Z [ft] T e m p [ F] D et a c h Fr o m Di a p...

1 B O T _ C O N N 0 0 0 0
2 T O P _ C O N N 0 1 0 0 0
3 T O P _ M A S T 0 3 7 0 0
4 C L _ T M O 0 3 3 0 0
5 C L _ A T T 0 2 3 0 0

J oi nt B o u n d a r y C o n diti o n s

J oi nt L a b el X [ k/i n] Y [ k/i n] Z [ k/i n]  X R ot.[ k-ft/r a d]  Y R ot.[ k-ft/r a d]  Z R ot.[ k-ft/r a d]

1 B O T _ C O N N R e a cti o n R e a cti o n R e a cti o n R e a cti o n
2 T O P _ C O N N R e a cti o n R e a cti o n

M e m b e r P oi nt L o a d s

M e m b er L a b el Dir e cti o n M a g nit u d e[ k, k-ft] L o c ati o n[ft, %]

N o D at a t o Pri nt ...

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 2 : W ei g ht of A p p urt e n a n c e s)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L Y -. 4 5
2 C L _ T M O L Y -. 0 9
3 C L _ T M O L Y -. 0 1 2
4 C L _ T M O L Y - 1. 1
5 C L _ A T T L Y -. 2 1
6 C L _ A T T L Y -. 2 2 5
7 C L _ A T T L Y -. 1 2
8 C L _ A T T L Y -. 1 5
9 C L _ A T T L Y - 2. 2 0 3

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 3 : W ei g ht of I c e O nl y o n P C S St r u ct)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L Y -. 3 3 5
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 3 : W ei g ht of I c e O nl y o n P C S St r u ct) ( C o nti n u e d)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

2 C L _ T M O L Y -. 1 0 2
3 C L _ T M O L Y -. 0 1
4 C L _ T M O L Y -. 1 5
5 C L _ A T T L Y -. 2 2 5
6 C L _ A T T L Y -. 2 2 2
7 C L _ A T T L Y -. 0 3 8
8 C L _ A T T L Y -. 0 5 7
9 C L _ A T T L Y -. 5 0 7

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 4 : N E S C H e a v y Wi n d o n P C S Str u ct ur e)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L X . 2 2 3
2 C L _ T M O L X . 0 7
3 C L _ T M O L X . 0 0 7
4 C L _ T M O L X . 1 1 6
5 C L _ A T T L X . 1 4 8
6 C L _ A T T L X . 1 4 6
7 C L _ A T T L X . 0 2 2
8 C L _ A T T L X . 0 3 5
9 C L _ A T T L X . 2 5 1

J oi nt L o a d s a n d E nf or c e d Di s pl a c e m e nt s ( B L C 5 : N E S C E xtr e m e Wi n d o n P C S Str u ct u)

J oi nt L a b el L, D, M Dir e cti o n M a g nit u d e[( k, k-ft), (i n,r a d), ( k * s ^ 2/ft, k * s ^ 2*ft)]

1 C L _ T M O L X 1. 8 1 9
2 C L _ T M O L X . 5 3 4
3 C L _ T M O L X . 0 3 7
4 C L _ T M O L X . 7 7 9
5 C L _ A T T L X 1. 1 9 7
6 C L _ A T T L X 1. 1 8
7 C L _ A T T L X . 1 5
8 C L _ A T T L X . 2 5 2
9 C L _ A T T L X 1. 6 5 5

M e m b e r Di st ri b ut e d L o a d s ( B L C 2 : W ei g ht of A p p urt e n a n c e s)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 Y -. 0 2 5 -. 0 2 5 0 3 4
2 M 2 Y -. 0 1 6 -. 0 1 6 1 3 2 3

M e m b e r Di st ri b ut e d L o a d s ( B L C 3 : W ei g ht of I c e O nl y o n P C S St r u ct)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 Y -. 0 1 -. 0 1 0 0
2 M 2 Y -. 0 3 6 -. 0 3 6 0 3 4
3 M 2 Y -. 0 3 -. 0 3 1 3 2 3

M e m b e r Di st ri b ut e d L o a d s ( B L C 4 : N E S C H e a v y Wi n d o n P C S St r u ct ur e)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 X . 0 0 9 . 0 0 9 0 0
2 M 2 X . 0 0 5 . 0 0 5 0 3 4
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 6 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

M e m b e r Di st ri b ut e d L o a d s ( B L C 4 : N E S C H e a v y Wi n d o n P C S St r u ct ur e) ( C o nti n u e d)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

3 M 2 X . 0 0 4 . 0 0 4 1 3 2 3

M e m b e r Di st ri b ut e d L o a d s ( B L C 5 : N E S C E xtr e m e Wi n d o n P C S St r u ct u)

M e m b er L a b el  Dir e cti o n St art M a g nit u d e[ k/ft,... E n d M a g nit u d e[ k/ft, F... St art L o c ati o n[ft, %]  E n d L o c ati o n[ft, %]

1 M 2 X . 0 6 . 0 6 0 1 3
2 M 2 X . 0 7 5 . 0 7 5 1 3 0
3 M 2 X . 0 3 . 0 3 0 1 3
4 M 2 X . 0 3 7 . 0 3 7 1 3 3 4
5 M 2 X . 0 2 9 . 0 2 9 1 3 2 3

B a si c L o a d C a s e s

B L C D e s cri pti o n C at e g or y X Gr a... Y Gr a... Z Gr a... J oi nt  P oi nt Di stri b... Ar e a(... S urf a...

1 S elf W ei g ht ( M a st) N o n e - 1
2 W ei g ht of A p p urt e n a n c e s N o n e 9 2
3 W ei g ht of I c e O nl y o n P C S Str u ct N o n e 9 3
4 N E S C H e a v y Wi n d o n P C S Str u ct ur e N o n e 9 3
5 N E S C E xtr e m e Wi n d o n P C S Str u ct u N o n e 9 5

L o a d C o m bi n ati o n s

D e s cri pti o n S o... P... S... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c... B L C F a c...

1 N E S C H e a v y Wi n d o n ... Y e s 1 1. 5 2 1. 5 3 1. 5 4 2. 5
2 N E S C E xtr e m e Wi n d o... Y e s 1 1 2 1 5 1
3 S elf W ei g ht 1 1
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 7 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

J oi nt R e a cti o n s ( B y C o m bi n ati o n)

L C J oi nt L a b el X [ k] Y [ k] Z [ k] M X [ k-ft]  M Y [ k-ft]  M Z [ k-ft]

1 1 B O T _ C O N N 5. 4 3 4 1 7. 8 2 0 0 0 0
2 1 T O P _ C O N N - 9. 3 3 6 0 0 0 0 0
3 1 T ot al s: - 3. 9 0 3 1 7. 8 2 0
4 1 C O G (ft): X: 0 Y: 2 2. 4 6 3 Z: 0
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C o m p a n y : C E N T E K E n gi n e eri n g, I N C. M ar 3, 2 0 2 3
1 0: 4 7 A MD e si g n er : tjl, cf c

J o b N u m b er : 2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5 C h e c k e d B y: _ _ _ _ _
M o d el N a m e : Str u ct # 2 6 8 3  - M a st

J oi nt R e a cti o n s ( B y C o m bi n ati o n)

L C J oi nt L a b el X [ k] Y [ k] Z [ k] M X [ k-ft]  M Y [ k-ft]  M Z [ k-ft]

1 2 B O T _ C O N N 1 6. 6 2 4 8. 3 4 0 0 0 0
2 2 T O P _ C O N N - 2 8. 2 6 4 0 0 0 0 0
3 2 T ot al s: - 1 1. 6 4 8. 3 4 0
4 2 C O G (ft): X: 0 Y: 2 2. 7 7 9 Z: 0

RI S A- 3 D V er si o n 1 7. 0. 0 P a g e 7 [ J:\...\...\...\...\...\...\ R e v ( 1)\ C al c s\ Ri s a- 3 D\ N E S C L o a d s.r 3 d]



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3  - M a st

L C # 1 L o a d s

M ar 3, 2 0 2 3 at 1 0: 4 5 A M

N E S C L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

-. 0 9 1 k/ft

-. 0 6 9 k/ft

-. 0 1 5 k/ft. 0 2 2 k/ft. 0 1 3 k/ft

. 0 1 k/ft

1. 0 4 k

- 3. 3 7 4 k

1. 5 0 5 k

- 5. 9 3 6 k

Y

XZ

L o a d s: L C 1, N E S C H e a v y Wi n d o n P C S Str u ct ur e



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3  - M a st

L C # 1 R e a cti o n s

M ar 3, 2 0 2 3 at 1 0: 4 7 A M

N E S C L o a d s.r 3 d

B O T _ C O N N

T O P _ C O N N

T O P _ M A S T

C L _ T M O

C L _ A T T

5. 4

1 7. 8

- 9. 3

Y

XZ

R e s ult s f or L C 1, N E S C H e a v y Wi n d o n P C S Str u ct ur e
R e a cti o n a n d M o m e nt U nit s ar e k a n d k-ft



C E N T E K E n gi n e eri n g, I N C.

tjl, cf c

2 2 0 2 1. 1 0 / A T & T C T 2 1 8 5

Str u ct # 2 6 8 3  - M a st

L C # 2 L o a d s
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G u st R e s p o n s e F a ct or = Grf
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0. 8 4 5=: = ( N E S C 2 0 2 3 T a bl e 2 5 0- 3)
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O v erl o a d F a ct or f or N E S C E xtr e m e V erti c al L o a d = O F E V 1. 0: =
( U s er I n p ut)

Pr oj e ct e d Wi dt h wit h I c e = A i c e N P c o a x 1 D c o a x 1× 2 Ir×+( ) 8. 9 2 i n×=: =

Pr oj e ct e d Wi dt h wit h o ut I c e = A N P c o a x 1 D c o a x 1×( ) 7. 9 2 i n×=: =

I c e Ar e a p er Li n er Ft = Ai c o a x 1
π

4
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2
D c o a x 1

2
-
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ë

ù
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W ei g ht of I c e o n All C o a x C a bl e s =
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H e a v y V erti c al L o a d =

H e a v y V ert N c o a x 1 W c o a x 1× W i c e+( ) C o a x S p a n× O F H V×éë ùû

®¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾ ¾
: =

H e a v y Tr an sv er s e L o a d =
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C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 / 3

P r o j e c t  N a m e  :  1 7 1 5 9 . 1 8  -  B r o o k f i e l d ,  C T
P r o j e c t  N o t e s :  S t r u c t  #  2 6 8 3 /  S p r i n t  -  C T 5 4 X C 7 1 3
P r o j e c t  F i l e  :  J : \ J o b s \ 2 2 0 2 1 0 0 . W I \ 1 0 _ C T 2 1 8 5 \ 0 5 _ S t r u c t u r a l \ T o w e r  A n a l y s i s \ B a c k u p  D o c u m e n t a t i o n \ R e v  ( 1 ) \ C a l c s \ P L S  P o l e \ c l & p  s t r u c t u r e  #  2 6 8 3 . p o l
D a t e  r u n      :  1 0 : 4 1 : 5 4  A M  F r i d a y ,  M a r c h  0 3 ,  2 0 2 3
b y            :  P L S - P O L E  V e r s i o n  1 7 . 5 0
L i c e n s e d  t o   :  C e n t e k  E n g i n e e r i n g  I n c

S u c c e s s f u l l y  p e r f o r m e d  n o n l i n e a r  a n a l y s i s

T h e  m o d e l  h a s  0  w a r n i n g s .

L o a d s  f r o m  f i l e :  J : \ J o b s \ 2 2 0 2 1 0 0 . W I \ 1 0 _ C T 2 1 8 5 \ 0 5 _ S t r u c t u r a l \ T o w e r  A n a l y s i s \ B a c k u p  D o c u m e n t a t i o n \ R e v  ( 1 ) \ C a l c s \ P L S  P o l e \ c l & p  # 2 6 8 3 . l c a

* * *  A n a l y s i s  R e s u l t s :

M a x i m u m  e l e m e n t  u s a g e  i s  9 1 . 4 6 %  f o r  B a s e  P l a t e  " 2 6 8 3 "  i n  l o a d  c a s e  " N E S C  E x t r e m e  L o n g "
M a x i m u m  i n s u l a t o r  u s a g e  i s  4 1 . 7 7 %  f o r  C l a m p  " C l a m p 2 0 "  i n  l o a d  c a s e  " N E S C  H e a v y "

F o u n d a t i o n  D e s i g n  F o r c e s  F o r  A l l  L o a d  C a s e s :

N o t e :  l o a d s  a r e  f a c t o r e d .

         L o a d  C a s e   F o u n d a t i o n   A x i a l   S h e a r  R e s u l t a n t  B e n d i n g  F o u n d a t i o n
                   D e s c r i p t i o n   F o r c e   F o r c e      F o r c e   M o m e n t       U s a g e
                               ( k i p s )  ( k i p s )     ( k i p s )   ( f t - k )           %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y       2 6 8 3 : g   6 8 . 3 1   2 4 . 9 8      7 2 . 7 3  2 0 2 4 . 1 3        0 . 0 0
      N E S C  E x t r e m e       2 6 8 3 : g   3 3 . 7 3   3 0 . 7 0      4 5 . 6 1  2 4 5 0 . 5 9        0 . 0 0
 N E S C  E x t r e m e  L o n g       2 6 8 3 : g   3 3 . 7 6   2 2 . 4 9      4 0 . 5 7  1 7 8 6 . 1 4        0 . 0 0

S u m m a r y  o f  J o i n t  S u p p o r t  R e a c t i o n s  F o r  A l l  L o a d  C a s e s :

         L o a d  C a s e   J o i n t   L o n g .   T r a n .   V e r t .   S h e a r    T r a n .     L o n g .  B e n d i n g   V e r t .  F o u n d .
                    L a b e l   F o r c e   F o r c e   F o r c e   F o r c e   M o m e n t    M o m e n t   M o m e n t  M o m e n t   U s a g e
                          ( k i p s )  ( k i p s )  ( k i p s )  ( k i p s )   ( f t - k )    ( f t - k )   ( f t - k )  ( f t - k )       %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y  2 6 8 3 : g   - 0 . 6 0  - 2 4 . 9 7  - 6 8 . 3 1   2 4 . 9 8  2 0 2 3 . 5 4    - 4 8 . 9 3  2 0 2 4 . 1 3   - 3 . 3 3    0 . 0 0
      N E S C  E x t r e m e  2 6 8 3 : g   - 0 . 3 9  - 3 0 . 7 0  - 3 3 . 7 3   3 0 . 7 0  2 4 5 0 . 4 0    - 3 0 . 5 6  2 4 5 0 . 5 9   - 1 . 8 3    0 . 0 0
 N E S C  E x t r e m e  L o n g  2 6 8 3 : g  - 2 2 . 4 9   - 0 . 0 3  - 3 3 . 7 6   2 2 . 4 9    1 1 . 0 0  - 1 7 8 6 . 1 1  1 7 8 6 . 1 4   - 1 . 2 7    0 . 0 0

S u m m a r y  o f  T i p  D e f l e c t i o n s  F o r  A l l  L o a d  C a s e s :

N o t e :  p o s i t i v e  t i p  l o a d  r e s u l t s  i n  p o s i t i v e  d e f l e c t i o n

         L o a d  C a s e   J o i n t  L o n g .  T r a n .  V e r t .  R e s u l t a n t  L o n g .  T r a n .  T w i s t
                    L a b e l  D e f l .  D e f l .  D e f l .      D e f l .   R o t .   R o t .
                           ( i n )   ( i n )   ( i n )       ( i n )  ( d e g )  ( d e g )  ( d e g )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y  2 6 8 3 : t   0 . 9 4  4 1 . 6 2  - 1 . 1 1      4 1 . 6 4   0 . 0 9  - 4 . 0 4   0 . 0 2
      N E S C  E x t r e m e  2 6 8 3 : t   0 . 5 8  5 2 . 0 9  - 1 . 7 2      5 2 . 1 3   0 . 0 5  - 5 . 2 6   0 . 0 1
 N E S C  E x t r e m e  L o n g  2 6 8 3 : t  3 8 . 9 4   0 . 3 9  - 0 . 9 8      3 8 . 9 6   4 . 0 3  - 0 . 0 5   0 . 0 1

T u b e s  S u m m a r y :

  P o l e   T u b e   W e i g h t     L o a d  C a s e   M a x i m u m   R e s u l t a n t
 L a b e l   N u m .                          U s a g e      M o m e n t
               ( l b s )                      %      ( f t - k )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  2 6 8 3      1     3 3 9 7  N E S C  E x t r e m e     7 4 . 3 9      8 7 0 . 3 8
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  2 6 8 3      2     5 7 5 0  N E S C  E x t r e m e     8 0 . 1 3     1 8 4 2 . 4 0
  2 6 8 3      3     3 4 2 7  N E S C  E x t r e m e     9 0 . 6 3     2 4 5 0 . 6 0

* * *  O v e r a l l  s u m m a r y  f o r  a l l  l o a d  c a s e s  -  U s a g e  =  M a x i m u m  S t r e s s  /  A l l o w a b l e  S t r e s s

S u m m a r y  o f  S t e e l  P o l e  U s a g e s :

 S t e e l  P o l e  M a x i m u m     L o a d  C a s e    H e i g h t  S e g m e n t   W e i g h t
      L a b e l  U s a g e  %               A G L  ( f t )   N u m b e r    ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
       2 6 8 3    9 0 . 6 3  N E S C  E x t r e m e       2 . 5       2 9  1 3 9 2 0 . 9

S u m m a r y  o f  T u b u l a r  D a v i t  U s a g e s :

 T u b u l a r  D a v i t  M a x i m u m   L o a d  C a s e    H e i g h t  S e g m e n t  W e i g h t
         L a b e l  U s a g e  %             A G L  ( f t )   N u m b e r   ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        D a v i t 1     1 . 7 2  N E S C  H e a v y      8 9 . 7        1    7 7 . 9
        D a v i t 2    1 1 . 2 7  N E S C  H e a v y      8 9 . 7        1    7 7 . 9
        D a v i t 3     3 . 0 8  N E S C  H e a v y      8 4 . 0        1   3 2 1 . 0
        D a v i t 4     6 . 7 0  N E S C  H e a v y      8 4 . 0        1   3 2 1 . 0
        D a v i t 5     4 . 1 5  N E S C  H e a v y      7 1 . 1        1   4 3 4 . 7
        D a v i t 6     9 . 3 8  N E S C  H e a v y      7 1 . 1        1   4 3 4 . 7
        D a v i t 7     3 . 2 0  N E S C  H e a v y      6 0 . 0        1   3 2 1 . 0
        D a v i t 8     6 . 7 6  N E S C  H e a v y      6 0 . 0        1   3 2 1 . 0

* * *  M a x i m u m  S t r e s s  S u m m a r y  f o r  E a c h  L o a d  C a s e

S u m m a r y  o f  M a x i m u m  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  E l e m e n t     E l e m e n t
                   U s a g e  %    L a b e l        T y p e
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    8 2 . 1 1     2 6 8 3  S t e e l  P o l e
      N E S C  E x t r e m e    9 0 . 6 3     2 6 8 3  S t e e l  P o l e
 N E S C  E x t r e m e  L o n g    9 1 . 4 6     2 6 8 3  B a s e  P l a t e

S u m m a r y  o f  S t e e l  P o l e  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  S t e e l  P o l e    H e i g h t  S e g m e n t
                   U s a g e  %       L a b e l  A G L  ( f t )   N u m b e r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    8 2 . 1 1        2 6 8 3       2 . 5       2 9
      N E S C  E x t r e m e    9 0 . 6 3        2 6 8 3       2 . 5       2 9
 N E S C  E x t r e m e  L o n g    6 6 . 1 9        2 6 8 3       2 . 5       2 9

S u m m a r y  o f  B a s e  P l a t e  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e   P o l e  B e n d  L e n g t h  V e r t i c a l         X          Y  B e n d i n g      B o l t    #  B o l t s   M a x  B o l t    M i n i m u m     U s a g e
                   L a b e l  L i n e             L o a d    M o m e n t     M o m e n t   S t r e s s    M o m e n t  A c t i n g  O n   L o a d  F o r      P l a t e
                            #                                                  S u m  B e n d  L i n e  B e n d  L i n e  T h i c k n e s s
                                ( i n )    ( k i p s )    ( f t - k )     ( f t - k )    ( k s i )    ( f t - k )               ( k i p s )       ( i n )         %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y   2 6 8 3    1 0  1 9 . 0 0 0    6 6 . 9 6 1  2 0 2 3 . 5 3 9    - 4 8 . 9 2 5   2 9 . 6 6 8    7 0 . 4 6 2          3     9 6 . 9 2 3      2 . 2 0 3     5 3 . 9 4
      N E S C  E x t r e m e   2 6 8 3    1 0  1 9 . 0 0 0    3 2 . 3 8 5  2 4 5 0 . 4 0 4    - 3 0 . 5 5 9   3 3 . 8 3 9    8 0 . 3 6 9          3    1 1 0 . 7 3 2      2 . 3 5 3     6 1 . 5 3
 N E S C  E x t r e m e  L o n g   2 6 8 3    1 0  1 9 . 0 0 0    3 2 . 4 1 6    1 1 . 0 0 6  - 1 7 8 6 . 1 0 8   5 0 . 3 0 1   1 1 9 . 4 6 6          3    2 2 5 . 6 6 0      2 . 8 6 9     9 1 . 4 6
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S u m m a r y  o f  T u b u l a r  D a v i t  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  T u b u l a r  D a v i t    H e i g h t  S e g m e n t
                   U s a g e  %          L a b e l  A G L  ( f t )   N u m b e r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    1 1 . 2 7         D a v i t 2      8 9 . 7        1
      N E S C  E x t r e m e     5 . 1 0         D a v i t 2      8 9 . 7        1
 N E S C  E x t r e m e  L o n g     3 . 7 4         D a v i t 6      7 1 . 1        1

S u m m a r y  o f  I n s u l a t o r  U s a g e s :

 I n s u l a t o r  I n s u l a t o r  M a x i m u m     L o a d  C a s e  W e i g h t
     L a b e l       T y p e  U s a g e  %                ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    C l a m p 1      C l a m p     2 . 4 1    N E S C  H e a v y     0 . 0
    C l a m p 2      C l a m p     3 . 1 9    N E S C  H e a v y     0 . 0
    C l a m p 3      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 4      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0
    C l a m p 5      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 6      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0
    C l a m p 7      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 8      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0
    C l a m p 9      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 0      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 1      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 2      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 3      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 4      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 5      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 7      C l a m p    3 5 . 3 3  N E S C  E x t r e m e     0 . 0
   C l a m p 1 8      C l a m p    2 3 . 2 9    N E S C  H e a v y     0 . 0
   C l a m p 1 9      C l a m p     0 . 8 6    N E S C  H e a v y     0 . 0
   C l a m p 2 0      C l a m p    4 1 . 7 7    N E S C  H e a v y     0 . 0
   C l a m p 2 1      C l a m p    4 1 . 7 7    N E S C  H e a v y     0 . 0

* * *  W e i g h t  o f  s t r u c t u r e  ( l b s ) :
    W e i g h t  o f  T u b u l a r  D a v i t  A r m s :       2 3 0 9 . 3
    W e i g h t  o f  S t e e l  P o l e s :             1 3 9 2 0 . 9
    T o t a l :                             1 6 2 3 0 . 2

* * *  E n d  o f  R e p o r t
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*                                                                          *
*                                 P L S - P O L E                                  *
*                     P O L E  A N D  F R A M E  A N A L Y S I S  A N D  D E S I G N                    *
*                C o p y r i g h t  P o w e r  L i n e  S y s t e m s  1 9 9 9 - 2 0 2 2                     *
*                                                                          *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

P r o j e c t  N a m e  :  1 7 1 5 9 . 1 8  -  B r o o k f i e l d ,  C T
P r o j e c t  N o t e s :  S t r u c t  #  2 6 8 3 /  S p r i n t  -  C T 5 4 X C 7 1 3
P r o j e c t  F i l e  :  J : \ J o b s \ 2 2 0 2 1 0 0 . W I \ 1 0 _ C T 2 1 8 5 \ 0 5 _ S t r u c t u r a l \ T o w e r  A n a l y s i s \ B a c k u p  D o c u m e n t a t i o n \ R e v  ( 1 ) \ C a l c s \ P L S  P o l e \ c l & p  s t r u c t u r e  #  2 6 8 3 . p o l
D a t e  r u n      :  1 0 : 4 1 : 5 3  A M  F r i d a y ,  M a r c h  0 3 ,  2 0 2 3
b y            :  P L S - P O L E  V e r s i o n  1 7 . 5 0
L i c e n s e d  t o   :  C e n t e k  E n g i n e e r i n g  I n c

S u c c e s s f u l l y  p e r f o r m e d  n o n l i n e a r  a n a l y s i s

T h e  m o d e l  h a s  0  w a r n i n g s .

M o d e l i n g  o p t i o n s :
  O f f s e t  A r m s  f r o m  P o l e / M a s t :    Y e s
  O f f s e t  B r a c e s  f r o m  P o l e / M a s t :  Y e s
  O f f s e t  G u y s  f r o m  P o l e / M a s t :    Y e s
  O f f s e t  P o s t s  f r o m  P o l e / M a s t :   Y e s
  O f f s e t  S t r a i n s  f r o m  P o l e / M a s t :   Y e s
  U s e  A l t e r n a t e  C o n v e r g e n c e  P r o c e s s :  N o
  S t e e l  p o l e s  a n d  t u b u l a r  a r m s  c h e c k e d  w i t h  A S C E / S E I  4 8 - 0 5

D e f a u l t  M o d u l u s  o f  E l a s t i c i t y  f o r  S t e e l  =  2 9 0 0 0 . 0 0  ( k s i )
D e f a u l t  W e i g h t  D e n s i t y  f o r  S t e e l  =  4 9 0 . 0 0  ( l b s / f t ^ 3 )

S t e e l  P o l e  P r o p e r t i e s :

 S t e e l  P o l e   S t o c k  L e n g t h   D e f a u l t   B a s e    S h a p e       T i p      B a s e   T a p e r  D e f a u l t     T u b e s  M o d u l u s  o f     W e i g h t    S h a p e    S t r e n g t h  D i s t a n c e  U l t i m a t e
U l t i m a t e           T e x t u r e
   P r o p e r t y  N u m b e r         E m b e d d e d  P l a t e          D i a m e t e r  D i a m e t e r            D r a g           E l a s t i c i t y    D e n s i t y       A t       C h e c k      F r o m    T r a n s .
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L o n g .
      L a b e l                  L e n g t h                                           C o e f .             O v e r r i d e   O v e r r i d e     B a s e        T y p e       T i p      L o a d
L o a d
                     ( f t )      ( f t )                    ( i n )      ( i n ) ( i n / f t )                        ( k s i ) ( l b s / f t ^ 3 )                         ( f t )    ( k i p s )
( k i p s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - -
   C L & P 2 6 8 3    2 6 8 3   9 0 . 0 0         0    Y e s       8 F     1 9 . 6 3     4 3 . 2 1       0      1 . 6   3  t u b e s           0          0          C a l c u l a t e d     0 . 0 0 0    0 . 0 0 0 0
0 . 0 0 0 0  G a l v a n i z e d  S t e e l

S t e e l  T u b e s  P r o p e r t i e s :

     P o l e  T u b e   L e n g t h  T h i c k n e s s     L a p     L a p   L a p  G a p  o r   Y i e l d  M o m e n t  C a p .    T u b e  C e n t e r  o f  C a l c u l a t e d  T u b e  T o p  T u b e  B o t .  1 . 5 x  D i a m .   A c t u a l
 P r o p e r t y   N o .                    L e n g t h  F a c t o r  B u t t  O f f s e t  S t r e s s     O v e r r i d e  W e i g h t    G r a v i t y       T a p e r  D i a m e t e r   D i a m e t e r  L a p  L e n g t h  O v e r l a p
                  ( f t )       ( i n )    ( f t )                ( i n )   ( k s i )       ( f t - k )   ( l b s )       ( f t )     ( i n / f t )      ( i n )       ( i n )        ( f t )     ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 C L & P 2 6 8 3     1       3 9     0 . 3 1 2 5   4 . 1 6 7   0 . 0 0 0        0 . 0 0 0  6 5 . 0 0 0        0 . 0 0 0    3 3 9 7      2 0 . 9 2     0 . 2 7 7 2 8     1 9 . 6 3      3 0 . 4 4       3 . 7 2 7    4 . 1 6 7
 C L & P 2 6 8 3     2  4 0 . 1 6 6 7      0 . 3 7 5   5 . 2 5 0   0 . 0 0 0        0 . 0 0 0  6 5 . 0 0 0        0 . 0 0 0    5 7 5 0      2 1 . 1 8     0 . 2 7 7 2 8     2 8 . 6 6      3 9 . 8 0       4 . 8 8 1    5 . 2 5 0
 C L & P 2 6 8 3     3    2 0 . 2 5      0 . 3 7 5   0 . 0 0 0   0 . 0 0 0        0 . 0 0 0  6 5 . 0 0 0        0 . 0 0 0    3 4 2 7      1 0 . 3 6     0 . 2 7 7 2 8     3 7 . 5 9      4 3 . 2 0       0 . 0 0 0    0 . 0 0 0

B a s e  P l a t e  P r o p e r t i e s :

     P o l e   P l a t e  P l a t e   P l a t e   P l a t e  B e n d  L i n e    H o l e   H o l e      S t e e l   S t e e l    B o l t     B o l t   N u m .      B o l t     B o l t
 P r o p e r t y   D i a m .  S h a p e  T h i c k .  W e i g h t     L e n g t h   D i a m .  S h a p e    D e n s i t y   Y i e l d   D i a m .  P a t t e r n     O f    C a g e  X   C a g e  Y
                                      O v e r r i d e                         S t r e s s           D i a m .  B o l t s   I n e r t i a  I n e r t i a
            ( i n )          ( i n )   ( l b s )       ( i n )    ( i n )       ( l b s / f t ^ 3 )   ( k s i )    ( i n )     ( i n )          ( i n ^ 4 )   ( i n ^ 4 )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 C L & P 2 6 8 3  5 8 . 2 5 0     8 F   3 . 0 0 0    1 3 4 7     1 9 . 0 0 0  3 8 . 7 5 0      0     4 9 0 . 0 0  5 5 . 0 0 0   2 . 2 5 0   5 1 . 7 5 0     1 2  2 8 7 3 3 . 0 1  5 8 3 9 . 5 6

B a s e  P l a t e  B o l t  C o o r d i n a t e s  f o r  P r o p e r t y  " C L & P 2 6 8 3 " :

 B o l t  X  B o l t  Y    B o l t
 C o o r d .  C o o r d .   A n g l e
                ( d e g )
- - - - - - - - - - - - - - - - - - - - -
 0 . 5 8 9 4  0 . 8 3 5 7       0
 0 . 4 2 5 1       1       0
 0 . 1 4 2 5       1       0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  3 / 3 0

S t e e l  P o l e  C o n n e c t i v i t y :

    P o l e    T i p   B a s e  X  o f  Y  o f  Z  o f  I n c l i n .  I n c l i n .  P r o p e r t y    A t t a c h .      B a s e   E m b e d  %  E m b e d  C .
   L a b e l  J o i n t  J o i n t  B a s e  B a s e  B a s e  A b o u t  X  A b o u t  Y       S e t     L a b e l s   C o n n e c t  O v e r r i d e  O v e r r i d e
                     ( f t )  ( f t )  ( f t )    ( d e g )    ( d e g )                                           ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    2 6 8 3                 0     0     0        0        0  C L & P 2 6 8 3  1 6  l a b e l s     F i x e d      0 . 0 0         0

R e l a t i v e  A t t a c h m e n t  L a b e l s  f o r  S t e e l  P o l e  " 2 6 8 3 " :

        J o i n t      D i s t a n c e  F r o m           G l o b a l  Z
        L a b e l   O r i g i n / T o p  J o i n t          o f  A t t a c h
                           ( f t )               ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   2 6 8 3 : W V G D 1               0 . 0 0              1 5 . 0 0
   2 6 8 3 : W V G D 2               0 . 0 0              2 5 . 0 0
   2 6 8 3 : W V G D 3               0 . 0 0              3 5 . 0 0
   2 6 8 3 : W V G D 4               0 . 0 0              4 5 . 0 0
   2 6 8 3 : W V G D 5               0 . 0 0              5 5 . 0 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  4 / 3 0

   2 6 8 3 : W V G D 6               0 . 0 0              6 5 . 0 0
   2 6 8 3 : W V G D 7               0 . 0 0              7 5 . 0 0
 2 6 8 3 : T o p C o n n               0 . 0 0              8 7 . 0 0
 2 6 8 3 : B o t C o n n               0 . 0 0              7 7 . 0 0
   2 6 8 3 : W V G D 8               0 . 0 0              8 5 . 0 0
    2 6 8 3 : A r m 1               0 . 0 0              8 8 . 9 2
    2 6 8 3 : A r m 2               0 . 0 0              8 3 . 5 0
    2 6 8 3 : A r m 3               0 . 0 0              7 0 . 5 0
    2 6 8 3 : A r m 4               0 . 0 0              5 9 . 5 0
     2 6 8 3 : B C T               0 . 0 0              7 7 . 5 0
     2 6 8 3 : B C B               0 . 0 0              7 6 . 5 0

P o l e  S t e e l  P r o p e r t i e s :

W a r n i n g :   C a p a c i t i e s  a n d  u s a g e s  p r i n t e d  i n  s p l i c e s  a r e  l i s t e d  f o r  t h e  i n n e r  t u b e  e x c e p t  a t  t h e  s p l i c e  t o p  w h i c h  u s e s  t h e  o u t e r  t u b e .   ? ?

 E l e m e n t         J o i n t             J o i n t    R e l .  O u t e r    A r e a  T - M o m e n t  L - M o m e n t   D / t   W / t     F y     F a  T - M o m e n t  L - M o m e n t
   L a b e l         L a b e l          P o s i t i o n   D i s t .  D i a m .          I n e r t i a   I n e r t i a       M a x .         M i n .  C a p a c i t y  C a p a c i t y
                                         ( f t )   ( i n )  ( i n ^ 2 )    ( i n ^ 4 )    ( i n ^ 4 )            ( k s i )  ( k s i )    ( f t - k )    ( f t - k )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    2 6 8 3        2 6 8 3 : t        2 6 8 3 : t  O r i    0 . 0 0  1 9 . 6 3   2 0 . 0 0    9 8 5 . 9 5    9 8 5 . 9 5  0 . 0 0  2 1 . 9  6 5 . 0 0  6 5 . 0 0    5 4 4 . 2 6    5 4 4 . 2 6
    2 6 8 3     2 6 8 3 : A r m 1     2 6 8 3 : A r m 1  E n d    1 . 0 8  1 9 . 9 2   2 0 . 3 1   1 0 3 2 . 5 2   1 0 3 2 . 5 2  0 . 0 0  2 2 . 3  6 5 . 0 0  6 5 . 0 0    5 6 1 . 4 0    5 6 1 . 4 0
    2 6 8 3     2 6 8 3 : A r m 1     2 6 8 3 : A r m 1  O r i    1 . 0 8  1 9 . 9 2   2 0 . 3 1   1 0 3 2 . 5 2   1 0 3 2 . 5 2  0 . 0 0  2 2 . 3  6 5 . 0 0  6 5 . 0 0    5 6 1 . 4 0    5 6 1 . 4 0
    2 6 8 3  2 6 8 3 : T o p C o n n  2 6 8 3 : T o p C o n n  E n d    3 . 0 0  2 0 . 4 6   2 0 . 8 6   1 1 1 8 . 8 9   1 1 1 8 . 8 9  0 . 0 0  2 3 . 0  6 5 . 0 0  6 5 . 0 0    5 9 2 . 5 3    5 9 2 . 5 3



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  5 / 3 0

    2 6 8 3  2 6 8 3 : T o p C o n n  2 6 8 3 : T o p C o n n  O r i    3 . 0 0  2 0 . 4 6   2 0 . 8 6   1 1 1 8 . 8 9   1 1 1 8 . 8 9  0 . 0 0  2 3 . 0  6 5 . 0 0  6 5 . 0 0    5 9 2 . 5 3    5 9 2 . 5 3
    2 6 8 3    2 6 8 3 : W V G D 8    2 6 8 3 : W V G D 8  E n d    5 . 0 0  2 1 . 0 1   2 1 . 4 3   1 2 1 3 . 8 5   1 2 1 3 . 8 5  0 . 0 0  2 3 . 7  6 5 . 0 0  6 5 . 0 0    6 2 5 . 8 5    6 2 5 . 8 5
    2 6 8 3    2 6 8 3 : W V G D 8    2 6 8 3 : W V G D 8  O r i    5 . 0 0  2 1 . 0 1   2 1 . 4 3   1 2 1 3 . 8 5   1 2 1 3 . 8 5  0 . 0 0  2 3 . 7  6 5 . 0 0  6 5 . 0 0    6 2 5 . 8 5    6 2 5 . 8 5
    2 6 8 3     2 6 8 3 : A r m 2     2 6 8 3 : A r m 2  E n d    6 . 5 0  2 1 . 4 3   2 1 . 8 7   1 2 8 8 . 4 9   1 2 8 8 . 4 9  0 . 0 0  2 4 . 3  6 5 . 0 0  6 5 . 0 0    6 5 1 . 4 4    6 5 1 . 4 4
    2 6 8 3     2 6 8 3 : A r m 2     2 6 8 3 : A r m 2  O r i    6 . 5 0  2 1 . 4 3   2 1 . 8 7   1 2 8 8 . 4 9   1 2 8 8 . 4 9  0 . 0 0  2 4 . 3  6 5 . 0 0  6 5 . 0 0    6 5 1 . 4 4    6 5 1 . 4 4
    2 6 8 3       # 2 6 8 3 : 0        T u b e  1  E n d    9 . 5 0  2 2 . 2 6   2 2 . 7 3   1 4 4 6 . 8 3   1 4 4 6 . 8 3  0 . 0 0  2 5 . 4  6 5 . 0 0  6 5 . 0 0    7 0 4 . 1 6    7 0 4 . 1 6
    2 6 8 3       # 2 6 8 3 : 0        T u b e  1  O r i    9 . 5 0  2 2 . 2 6   2 2 . 7 3   1 4 4 6 . 8 3   1 4 4 6 . 8 3  0 . 0 0  2 5 . 4  6 5 . 0 0  6 5 . 0 0    7 0 4 . 1 6    7 0 4 . 1 6
    2 6 8 3      2 6 8 3 : B C T      2 6 8 3 : B C T  E n d   1 2 . 5 0  2 3 . 0 9   2 3 . 5 9   1 6 1 7 . 6 4   1 6 1 7 . 6 4  0 . 0 0  2 6 . 5  6 5 . 0 0  6 5 . 0 0    7 5 8 . 9 3    7 5 8 . 9 3
    2 6 8 3      2 6 8 3 : B C T      2 6 8 3 : B C T  O r i   1 2 . 5 0  2 3 . 0 9   2 3 . 5 9   1 6 1 7 . 6 4   1 6 1 7 . 6 4  0 . 0 0  2 6 . 5  6 5 . 0 0  6 5 . 0 0    7 5 8 . 9 3    7 5 8 . 9 3
    2 6 8 3  2 6 8 3 : B o t C o n n  2 6 8 3 : B o t C o n n  E n d   1 3 . 0 0  2 3 . 2 3   2 3 . 7 3   1 6 4 7 . 3 5   1 6 4 7 . 3 5  0 . 0 0  2 6 . 6  6 5 . 0 0  6 5 . 0 0    7 6 8 . 2 6    7 6 8 . 2 6
    2 6 8 3  2 6 8 3 : B o t C o n n  2 6 8 3 : B o t C o n n  O r i   1 3 . 0 0  2 3 . 2 3   2 3 . 7 3   1 6 4 7 . 3 5   1 6 4 7 . 3 5  0 . 0 0  2 6 . 6  6 5 . 0 0  6 5 . 0 0    7 6 8 . 2 6    7 6 8 . 2 6
    2 6 8 3      2 6 8 3 : B C B      2 6 8 3 : B C B  E n d   1 3 . 5 0  2 3 . 3 7   2 3 . 8 7   1 6 7 7 . 4 3   1 6 7 7 . 4 3  0 . 0 0  2 6 . 8  6 5 . 0 0  6 5 . 0 0    7 7 7 . 6 4    7 7 7 . 6 4
    2 6 8 3      2 6 8 3 : B C B      2 6 8 3 : B C B  O r i   1 3 . 5 0  2 3 . 3 7   2 3 . 8 7   1 6 7 7 . 4 3   1 6 7 7 . 4 3  0 . 0 0  2 6 . 8  6 5 . 0 0  6 5 . 0 0    7 7 7 . 6 4    7 7 7 . 6 4
    2 6 8 3    2 6 8 3 : W V G D 7    2 6 8 3 : W V G D 7  E n d   1 5 . 0 0  2 3 . 7 8   2 4 . 3 1   1 7 6 9 . 8 4   1 7 6 9 . 8 4  0 . 0 0  2 7 . 4  6 5 . 0 0  6 5 . 0 0    8 0 6 . 1 4    8 0 6 . 1 4
    2 6 8 3    2 6 8 3 : W V G D 7    2 6 8 3 : W V G D 7  O r i   1 5 . 0 0  2 3 . 7 8   2 4 . 3 1   1 7 6 9 . 8 4   1 7 6 9 . 8 4  0 . 0 0  2 7 . 4  6 5 . 0 0  6 5 . 0 0    8 0 6 . 1 4    8 0 6 . 1 4
    2 6 8 3     2 6 8 3 : A r m 3     2 6 8 3 : A r m 3  E n d   1 9 . 5 0  2 5 . 0 3   2 5 . 6 0   2 0 6 7 . 3 3   2 0 6 7 . 3 3  0 . 0 0  2 9 . 0  6 5 . 0 0  6 5 . 0 0    8 9 4 . 7 0    8 9 4 . 7 0
    2 6 8 3     2 6 8 3 : A r m 3     2 6 8 3 : A r m 3  O r i   1 9 . 5 0  2 5 . 0 3   2 5 . 6 0   2 0 6 7 . 3 3   2 0 6 7 . 3 3  0 . 0 0  2 9 . 0  6 5 . 0 0  6 5 . 0 0    8 9 4 . 7 0    8 9 4 . 7 0
    2 6 8 3       # 2 6 8 3 : 1        T u b e  1  E n d   2 2 . 2 5  2 5 . 7 9   2 6 . 3 9   2 2 6 4 . 5 8   2 2 6 4 . 5 8  0 . 0 0  3 0 . 0  6 5 . 0 0  6 5 . 0 0    9 5 1 . 0 9    9 5 1 . 0 9
    2 6 8 3       # 2 6 8 3 : 1        T u b e  1  O r i   2 2 . 2 5  2 5 . 7 9   2 6 . 3 9   2 2 6 4 . 5 8   2 2 6 4 . 5 8  0 . 0 0  3 0 . 0  6 5 . 0 0  6 5 . 0 0    9 5 1 . 0 9    9 5 1 . 0 9
    2 6 8 3    2 6 8 3 : W V G D 6    2 6 8 3 : W V G D 6  E n d   2 5 . 0 0  2 6 . 5 6   2 7 . 1 8   2 4 7 4 . 0 0   2 4 7 4 . 0 0  0 . 0 0  3 1 . 1  6 5 . 0 0  6 5 . 0 0   1 0 0 9 . 2 1   1 0 0 9 . 2 1
    2 6 8 3    2 6 8 3 : W V G D 6    2 6 8 3 : W V G D 6  O r i   2 5 . 0 0  2 6 . 5 6   2 7 . 1 8   2 4 7 4 . 0 0   2 4 7 4 . 0 0  0 . 0 0  3 1 . 1  6 5 . 0 0  6 5 . 0 0   1 0 0 9 . 2 1   1 0 0 9 . 2 1
    2 6 8 3       # 2 6 8 3 : 2        T u b e  1  E n d   2 7 . 7 5  2 7 . 3 2   2 7 . 9 7   2 6 9 5 . 9 5   2 6 9 5 . 9 5  0 . 0 0  3 2 . 1  6 5 . 0 0  6 5 . 0 0   1 0 6 9 . 0 6   1 0 6 9 . 0 6
    2 6 8 3       # 2 6 8 3 : 2        T u b e  1  O r i   2 7 . 7 5  2 7 . 3 2   2 7 . 9 7   2 6 9 5 . 9 5   2 6 9 5 . 9 5  0 . 0 0  3 2 . 1  6 5 . 0 0  6 5 . 0 0   1 0 6 9 . 0 6   1 0 6 9 . 0 6
    2 6 8 3     2 6 8 3 : A r m 4     2 6 8 3 : A r m 4  E n d   3 0 . 5 0  2 8 . 0 8   2 8 . 7 6   2 9 3 0 . 7 8   2 9 3 0 . 7 8  0 . 0 0  3 3 . 1  6 5 . 0 0  6 4 . 2 4   1 1 1 7 . 3 5   1 1 1 7 . 3 5
    2 6 8 3     2 6 8 3 : A r m 4     2 6 8 3 : A r m 4  O r i   3 0 . 5 0  2 8 . 0 8   2 8 . 7 6   2 9 3 0 . 7 8   2 9 3 0 . 7 8  0 . 0 0  3 3 . 1  6 5 . 0 0  6 4 . 2 4   1 1 1 7 . 3 5   1 1 1 7 . 3 5
    2 6 8 3       # 2 6 8 3 : 3       S p l i c e T  E n d   3 4 . 8 3  2 9 . 2 8   3 0 . 0 0   3 3 2 7 . 8 7   3 3 2 7 . 8 7  0 . 0 0  3 4 . 7  6 5 . 0 0  6 2 . 8 9   1 1 9 1 . 0 9   1 1 9 1 . 0 9
    2 6 8 3       # 2 6 8 3 : 3       S p l i c e T  O r i   3 4 . 8 3  2 9 . 2 8   3 0 . 0 0   3 3 2 7 . 8 7   3 3 2 7 . 8 7  0 . 0 0  3 4 . 7  6 5 . 0 0  6 2 . 8 9   1 1 9 1 . 1 0   1 1 9 1 . 1 0
    2 6 8 3    2 6 8 3 : W V G D 5    2 6 8 3 : W V G D 5  E n d   3 5 . 0 0  2 8 . 7 0   3 5 . 2 0   3 7 3 4 . 3 1   3 7 3 4 . 3 1  0 . 0 0  2 7 . 6  6 5 . 0 0  6 5 . 0 0   1 4 0 9 . 3 5   1 4 0 9 . 3 5
    2 6 8 3    2 6 8 3 : W V G D 5    2 6 8 3 : W V G D 5  O r i   3 5 . 0 0  2 8 . 7 0   3 5 . 2 0   3 7 3 4 . 3 1   3 7 3 4 . 3 1  0 . 0 0  2 7 . 6  6 5 . 0 0  6 5 . 0 0   1 4 0 9 . 3 5   1 4 0 9 . 3 5
    2 6 8 3       # 2 6 8 3 : 4       S p l i c e B  E n d   3 9 . 0 0  2 9 . 8 1   3 6 . 5 8   4 1 9 0 . 2 4   4 1 9 0 . 2 4  0 . 0 0  2 8 . 8  6 5 . 0 0  6 5 . 0 0   1 5 2 2 . 5 9   1 5 2 2 . 5 9
    2 6 8 3       # 2 6 8 3 : 4       S p l i c e B  O r i   3 9 . 0 0  2 9 . 8 1   3 6 . 5 8   4 1 9 0 . 2 4   4 1 9 0 . 2 4  0 . 0 0  2 8 . 8  6 5 . 0 0  6 5 . 0 0   1 5 2 2 . 5 9   1 5 2 2 . 5 9
    2 6 8 3       # 2 6 8 3 : 5        T u b e  2  E n d   4 2 . 0 0  3 0 . 6 5   3 7 . 6 2   4 5 5 5 . 5 4   4 5 5 5 . 5 4  0 . 0 0  2 9 . 7  6 5 . 0 0  6 5 . 0 0   1 6 1 0 . 3 9   1 6 1 0 . 3 9
    2 6 8 3       # 2 6 8 3 : 5        T u b e  2  O r i   4 2 . 0 0  3 0 . 6 5   3 7 . 6 2   4 5 5 5 . 5 4   4 5 5 5 . 5 4  0 . 0 0  2 9 . 7  6 5 . 0 0  6 5 . 0 0   1 6 1 0 . 3 9   1 6 1 0 . 3 9
    2 6 8 3    2 6 8 3 : W V G D 4    2 6 8 3 : W V G D 4  E n d   4 5 . 0 0  3 1 . 4 8   3 8 . 6 5   4 9 4 1 . 4 7   4 9 4 1 . 4 7  0 . 0 0  3 0 . 6  6 5 . 0 0  6 5 . 0 0   1 7 0 0 . 6 6   1 7 0 0 . 6 6
    2 6 8 3    2 6 8 3 : W V G D 4    2 6 8 3 : W V G D 4  O r i   4 5 . 0 0  3 1 . 4 8   3 8 . 6 5   4 9 4 1 . 4 7   4 9 4 1 . 4 7  0 . 0 0  3 0 . 6  6 5 . 0 0  6 5 . 0 0   1 7 0 0 . 6 6   1 7 0 0 . 6 6
    2 6 8 3       # 2 6 8 3 : 6        T u b e  2  E n d   5 0 . 0 0  3 2 . 8 6   4 0 . 3 7   5 6 3 2 . 0 9   5 6 3 2 . 0 9  0 . 0 0  3 2 . 2  6 5 . 0 0  6 5 . 0 0   1 8 5 6 . 5 7   1 8 5 6 . 5 7
    2 6 8 3       # 2 6 8 3 : 6        T u b e  2  O r i   5 0 . 0 0  3 2 . 8 6   4 0 . 3 7   5 6 3 2 . 0 9   5 6 3 2 . 0 9  0 . 0 0  3 2 . 2  6 5 . 0 0  6 5 . 0 0   1 8 5 6 . 5 7   1 8 5 6 . 5 7
    2 6 8 3    2 6 8 3 : W V G D 3    2 6 8 3 : W V G D 3  E n d   5 5 . 0 0  3 4 . 2 5   4 2 . 0 9   6 3 8 4 . 2 4   6 3 8 4 . 2 4  0 . 0 0  3 3 . 7  6 5 . 0 0  6 3 . 7 2   1 9 7 9 . 5 6   1 9 7 9 . 5 6
    2 6 8 3    2 6 8 3 : W V G D 3    2 6 8 3 : W V G D 3  O r i   5 5 . 0 0  3 4 . 2 5   4 2 . 0 9   6 3 8 4 . 2 4   6 3 8 4 . 2 4  0 . 0 0  3 3 . 7  6 5 . 0 0  6 3 . 7 2   1 9 7 9 . 5 6   1 9 7 9 . 5 6
    2 6 8 3       # 2 6 8 3 : 7        T u b e  2  E n d   6 0 . 0 0  3 5 . 6 4   4 3 . 8 2   7 2 0 0 . 5 4   7 2 0 0 . 5 4  0 . 0 0  3 5 . 2  6 5 . 0 0  6 2 . 4 2   2 1 0 2 . 0 6   2 1 0 2 . 0 6
    2 6 8 3       # 2 6 8 3 : 7        T u b e  2  O r i   6 0 . 0 0  3 5 . 6 4   4 3 . 8 2   7 2 0 0 . 5 4   7 2 0 0 . 5 4  0 . 0 0  3 5 . 2  6 5 . 0 0  6 2 . 4 2   2 1 0 2 . 0 6   2 1 0 2 . 0 6
    2 6 8 3    2 6 8 3 : W V G D 2    2 6 8 3 : W V G D 2  E n d   6 5 . 0 0  3 7 . 0 2   4 5 . 5 4   8 0 8 3 . 6 1   8 0 8 3 . 6 1  0 . 0 0  3 6 . 8  6 5 . 0 0  6 1 . 1 2   2 2 2 4 . 2 2   2 2 2 4 . 2 2
    2 6 8 3    2 6 8 3 : W V G D 2    2 6 8 3 : W V G D 2  O r i   6 5 . 0 0  3 7 . 0 2   4 5 . 5 4   8 0 8 3 . 6 1   8 0 8 3 . 6 1  0 . 0 0  3 6 . 8  6 5 . 0 0  6 1 . 1 2   2 2 2 4 . 2 2   2 2 2 4 . 2 2
    2 6 8 3       # 2 6 8 3 : 8       S p l i c e T  E n d   6 9 . 7 5  3 8 . 3 4   4 7 . 1 8   8 9 8 6 . 7 8   8 9 8 6 . 7 8  0 . 0 0  3 8 . 2  6 5 . 0 0  5 9 . 8 9   2 3 3 9 . 5 7   2 3 3 9 . 5 7
    2 6 8 3       # 2 6 8 3 : 8       S p l i c e T  O r i   6 9 . 7 5  3 8 . 3 4   4 7 . 1 8   8 9 8 6 . 7 8   8 9 8 6 . 7 8  0 . 0 0  3 8 . 2  6 5 . 0 0  5 9 . 8 9   2 3 3 9 . 5 7   2 3 3 9 . 5 7
    2 6 8 3       # 2 6 8 3 : 9        S p l i c e  E n d   7 2 . 3 8  3 8 . 3 2   4 7 . 1 5   8 9 7 1 . 0 6   8 9 7 1 . 0 6  0 . 0 0  3 8 . 2  6 5 . 0 0  5 9 . 9 1   2 3 3 7 . 6 4   2 3 3 7 . 6 4
    2 6 8 3       # 2 6 8 3 : 9        S p l i c e  O r i   7 2 . 3 8  3 8 . 3 2   4 7 . 1 5   8 9 7 1 . 0 6   8 9 7 1 . 0 6  0 . 0 0  3 8 . 2  6 5 . 0 0  5 9 . 9 1   2 3 3 7 . 6 4   2 3 3 7 . 6 4
    2 6 8 3    2 6 8 3 : W V G D 1    2 6 8 3 : W V G D 1  E n d   7 5 . 0 0  3 9 . 0 5   4 8 . 0 5   9 4 9 7 . 2 7   9 4 9 7 . 2 7  0 . 0 0  3 9 . 0  6 5 . 0 0  5 9 . 2 3   2 4 0 0 . 9 7   2 4 0 0 . 9 7
    2 6 8 3    2 6 8 3 : W V G D 1    2 6 8 3 : W V G D 1  O r i   7 5 . 0 0  3 9 . 0 5   4 8 . 0 5   9 4 9 7 . 2 7   9 4 9 7 . 2 7  0 . 0 0  3 9 . 0  6 5 . 0 0  5 9 . 2 3   2 4 0 0 . 9 7   2 4 0 0 . 9 7
    2 6 8 3      # 2 6 8 3 : 1 0        T u b e  3  E n d   8 0 . 0 0  4 0 . 4 3   4 9 . 7 8  1 0 5 5 5 . 7 2  1 0 5 5 5 . 7 2  0 . 0 0  4 0 . 5  6 5 . 0 0  5 7 . 9 3   2 5 2 0 . 5 2   2 5 2 0 . 5 2
    2 6 8 3      # 2 6 8 3 : 1 0        T u b e  3  O r i   8 0 . 0 0  4 0 . 4 3   4 9 . 7 8  1 0 5 5 5 . 7 2  1 0 5 5 5 . 7 2  0 . 0 0  4 0 . 5  6 5 . 0 0  5 7 . 9 3   2 5 2 0 . 5 2   2 5 2 0 . 5 2
    2 6 8 3      # 2 6 8 3 : 1 1        T u b e  3  E n d   8 5 . 0 0  4 1 . 8 2   5 1 . 5 0  1 1 6 9 0 . 0 3  1 1 6 9 0 . 0 3  0 . 0 0  4 2 . 0  6 5 . 0 0  5 6 . 6 3   2 6 3 8 . 3 1   2 6 3 8 . 3 1
    2 6 8 3      # 2 6 8 3 : 1 1        T u b e  3  O r i   8 5 . 0 0  4 1 . 8 2   5 1 . 5 0  1 1 6 9 0 . 0 3  1 1 6 9 0 . 0 3  0 . 0 0  4 2 . 0  6 5 . 0 0  5 6 . 6 3   2 6 3 8 . 3 1   2 6 3 8 . 3 1
    2 6 8 3        2 6 8 3 : g        2 6 8 3 : g  E n d   9 0 . 0 0  4 3 . 2 0   5 3 . 2 2  1 2 9 0 2 . 8 2  1 2 9 0 2 . 8 2  0 . 0 0  4 3 . 6  6 5 . 0 0  5 5 . 2 7   2 7 5 1 . 0 0   2 7 5 1 . 0 0

T u b u l a r  D a v i t  P r o p e r t i e s :

    D a v i t   S t o c k   S t e e l  T h i c k n e s s      B a s e       T i p    T a p e r   D r a g     M o d u l u s  G e o m e t r y    S t r e n g t h  V e r t i c a l   T e n s i o n  C o m p r e s .     L o n g .   Y i e l d     W e i g h t



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  6 / 3 0

S t e e l  T e x t u r e
 P r o p e r t y  N u m b e r   S h a p e            D i a m e t e r  D i a m e t e r          C o e f .          o f                C h e c k  C a p a c i t y  C a p a c i t y  C a p a c i t y  C a p a c i t y  S t r e s s    D e n s i t y
S h a p e
    L a b e l                          o r  D e p t h  o r  D e p t h                E l a s t i c i t y                 T y p e                                              O v e r r i d e
A t  E n d
                             ( i n )      ( i n )      ( i n )  ( i n / f t )             ( k s i )                         ( l b s )     ( l b s )     ( l b s )     ( l b s )   ( k s i ) ( l b s / f t ^ 3 )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - -
    A R M  A              0     0 . 1 8 7 5     1 0 . 7 6         6        0    1 . 3       2 9 0 0 0  1  p o i n t   C a l c u l a t e d         0         0         0         0      6 5          0
    A R M  B              0       0 . 2 5      1 8 . 5         9        0    1 . 3       2 9 0 0 0  1  p o i n t   C a l c u l a t e d         0         0         0         0      6 5          0
    A R M  C              0       0 . 2 5      1 8 . 5         9        0    1 . 3       2 9 0 0 0  1  p o i n t   C a l c u l a t e d         0         0         0         0      6 5          0

I n t e r m e d i a t e  J o i n t s  f o r  D a v i t  P r o p e r t y  " A R M  A " :

 J o i n t   H o r z .   V e r t .
 L a b e l  O f f s e t  O f f s e t
         ( f t )    ( f t )
- - - - - - - - - - - - - - - - - - - -
   E n d     4 . 5    - 1 . 5

I n t e r m e d i a t e  J o i n t s  f o r  D a v i t  P r o p e r t y  " A R M  B " :

 J o i n t   H o r z .   V e r t .
 L a b e l  O f f s e t  O f f s e t
         ( f t )    ( f t )
- - - - - - - - - - - - - - - - - - - -
   E n d    8 . 6 7      - 2

I n t e r m e d i a t e  J o i n t s  f o r  D a v i t  P r o p e r t y  " A R M  C " :

 J o i n t   H o r z .   V e r t .
 L a b e l  O f f s e t  O f f s e t
         ( f t )    ( f t )
- - - - - - - - - - - - - - - - - - - -
   E n d   1 1 . 6 7      - 3

T u b u l a r  D a v i t  A r m  C o n n e c t i v i t y :

   D a v i t     A t t a c h     D a v i t  A z i m u t h
   L a b e l      L a b e l  P r o p e r t y
                        S e t    ( d e g )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  D a v i t 1  2 6 8 3 : A r m 1     A R M  A      1 8 0
  D a v i t 2  2 6 8 3 : A r m 1     A R M  A        0
  D a v i t 3  2 6 8 3 : A r m 2     A R M  B      1 8 0
  D a v i t 4  2 6 8 3 : A r m 2     A R M  B        0
  D a v i t 5  2 6 8 3 : A r m 3     A R M  C      1 8 0
  D a v i t 6  2 6 8 3 : A r m 3     A R M  C        0
  D a v i t 7  2 6 8 3 : A r m 4     A R M  B      1 8 0
  D a v i t 8  2 6 8 3 : A r m 4     A R M  B        0
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T u b u l a r  D a v i t  A r m  S t e e l  P r o p e r t i e s :

 E l e m e n t       J o i n t     J o i n t    R e l .  O u t e r    A r e a  V - M o m e n t  H - M o m e n t    D / t   W / t     F y     F a  V - M o m e n t  H - M o m e n t
   L a b e l       L a b e l  P o s i t i o n   D i s t .  D i a m .          I n e r t i a   I n e r t i a        M a x .         M i n .  C a p a c i t y  C a p a c i t y
                               ( f t )   ( i n )  ( i n ^ 2 )    ( i n ^ 4 )    ( i n ^ 4 )             ( k s i )  ( k s i )    ( f t - k )    ( f t - k )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  D a v i t 1    D a v i t 1 : O    O r i g i n    0 . 0 0  1 0 . 7 6    6 . 2 3     8 7 . 0 4     8 7 . 0 4  5 7 . 3 9   0 . 0  6 5 . 0 0  6 5 . 0 0     8 7 . 6 4     8 7 . 6 4
  D a v i t 1  D a v i t 1 : E n d       E n d    4 . 7 4   6 . 0 0    3 . 4 2     1 4 . 4 7     1 4 . 4 7  3 2 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     2 6 . 1 3     2 6 . 1 3

  D a v i t 2    D a v i t 2 : O    O r i g i n    0 . 0 0  1 0 . 7 6    6 . 2 3     8 7 . 0 4     8 7 . 0 4  5 7 . 3 9   0 . 0  6 5 . 0 0  6 5 . 0 0     8 7 . 6 4     8 7 . 6 4
  D a v i t 2  D a v i t 2 : E n d       E n d    4 . 7 4   6 . 0 0    3 . 4 2     1 4 . 4 7     1 4 . 4 7  3 2 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     2 6 . 1 3     2 6 . 1 3

  D a v i t 3    D a v i t 3 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
  D a v i t 3   # D a v i t 3 : 0       E n d    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 3   # D a v i t 3 : 0    O r i g i n    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 3  D a v i t 3 : E n d       E n d    8 . 9 0   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

  D a v i t 4    D a v i t 4 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
  D a v i t 4   # D a v i t 4 : 0       E n d    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 4   # D a v i t 4 : 0    O r i g i n    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 4  D a v i t 4 : E n d       E n d    8 . 9 0   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

  D a v i t 5    D a v i t 5 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
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  D a v i t 5   # D a v i t 5 : 0       E n d    5 . 0 0  1 4 . 5 6   1 1 . 2 4    2 8 7 . 6 5    2 8 7 . 6 5  5 8 . 2 3   0 . 0  6 5 . 0 0  6 5 . 0 0    2 1 4 . 0 5    2 1 4 . 0 5
  D a v i t 5   # D a v i t 5 : 0    O r i g i n    5 . 0 0  1 4 . 5 6   1 1 . 2 4    2 8 7 . 6 5    2 8 7 . 6 5  5 8 . 2 3   0 . 0  6 5 . 0 0  6 5 . 0 0    2 1 4 . 0 5    2 1 4 . 0 5
  D a v i t 5   # D a v i t 5 : 1       E n d    8 . 5 2  1 1 . 7 8    9 . 0 5    1 5 0 . 5 1    1 5 0 . 5 1  4 7 . 1 2   0 . 0  6 5 . 0 0  6 5 . 0 0    1 3 8 . 4 3    1 3 8 . 4 3
  D a v i t 5   # D a v i t 5 : 1    O r i g i n    8 . 5 2  1 1 . 7 8    9 . 0 5    1 5 0 . 5 1    1 5 0 . 5 1  4 7 . 1 2   0 . 0  6 5 . 0 0  6 5 . 0 0    1 3 8 . 4 3    1 3 8 . 4 3
  D a v i t 5  D a v i t 5 : E n d       E n d   1 2 . 0 5   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

  D a v i t 6    D a v i t 6 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
  D a v i t 6   # D a v i t 6 : 0       E n d    5 . 0 0  1 4 . 5 6   1 1 . 2 4    2 8 7 . 6 5    2 8 7 . 6 5  5 8 . 2 3   0 . 0  6 5 . 0 0  6 5 . 0 0    2 1 4 . 0 5    2 1 4 . 0 5
  D a v i t 6   # D a v i t 6 : 0    O r i g i n    5 . 0 0  1 4 . 5 6   1 1 . 2 4    2 8 7 . 6 5    2 8 7 . 6 5  5 8 . 2 3   0 . 0  6 5 . 0 0  6 5 . 0 0    2 1 4 . 0 5    2 1 4 . 0 5
  D a v i t 6   # D a v i t 6 : 1       E n d    8 . 5 2  1 1 . 7 8    9 . 0 5    1 5 0 . 5 1    1 5 0 . 5 1  4 7 . 1 2   0 . 0  6 5 . 0 0  6 5 . 0 0    1 3 8 . 4 3    1 3 8 . 4 3
  D a v i t 6   # D a v i t 6 : 1    O r i g i n    8 . 5 2  1 1 . 7 8    9 . 0 5    1 5 0 . 5 1    1 5 0 . 5 1  4 7 . 1 2   0 . 0  6 5 . 0 0  6 5 . 0 0    1 3 8 . 4 3    1 3 8 . 4 3
  D a v i t 6  D a v i t 6 : E n d       E n d   1 2 . 0 5   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

  D a v i t 7    D a v i t 7 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
  D a v i t 7   # D a v i t 7 : 0       E n d    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 7   # D a v i t 7 : 0    O r i g i n    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 7  D a v i t 7 : E n d       E n d    8 . 9 0   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

  D a v i t 8    D a v i t 8 : O    O r i g i n    0 . 0 0  1 8 . 5 0   1 4 . 3 3    5 9 6 . 8 6    5 9 6 . 8 6  7 4 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    3 4 9 . 5 1    3 4 9 . 5 1
  D a v i t 8   # D a v i t 8 : 0       E n d    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 8   # D a v i t 8 : 0    O r i g i n    4 . 4 5  1 3 . 7 5   1 0 . 6 0    2 4 1 . 6 3    2 4 1 . 6 3  5 5 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0    1 9 0 . 3 7    1 9 0 . 3 7
  D a v i t 8  D a v i t 8 : E n d       E n d    8 . 9 0   9 . 0 0    6 . 8 7     6 5 . 8 2     6 5 . 8 2  3 6 . 0 0   0 . 0  6 5 . 0 0  6 5 . 0 0     7 9 . 2 3     7 9 . 2 3

* * *  I n s u l a t o r  D a t a

C l a m p  P r o p e r t i e s :

 L a b e l   S t o c k   H o l d i n g  H a r d w a r e  N o t e s
       N u m b e r  C a p a c i t y  C a p a c i t y
                 ( l b s )     ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 c l a m p  c l a m p 1     8 e + 0 4         0

C l a m p  I n s u l a t o r  C o n n e c t i v i t y :

   C l a m p     S t r u c t u r e  P r o p e r t y  M i n .  R e q u i r e d
   L a b e l       A n d  T i p       S e t  V e r t i c a l  L o a d
               A t t a c h                ( u p l i f t )
                                       ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  C l a m p 1    D a v i t 1 : E n d     c l a m p       N o  L i m i t
  C l a m p 2    D a v i t 2 : E n d     c l a m p       N o  L i m i t
  C l a m p 3    D a v i t 3 : E n d     c l a m p       N o  L i m i t
  C l a m p 4    D a v i t 4 : E n d     c l a m p       N o  L i m i t
  C l a m p 5    D a v i t 5 : E n d     c l a m p       N o  L i m i t
  C l a m p 6    D a v i t 6 : E n d     c l a m p       N o  L i m i t
  C l a m p 7    D a v i t 7 : E n d     c l a m p       N o  L i m i t
  C l a m p 8    D a v i t 8 : E n d     c l a m p       N o  L i m i t
  C l a m p 9    2 6 8 3 : W V G D 1     c l a m p       N o  L i m i t
 C l a m p 1 0    2 6 8 3 : W V G D 2     c l a m p       N o  L i m i t
 C l a m p 1 1    2 6 8 3 : W V G D 3     c l a m p       N o  L i m i t
 C l a m p 1 2    2 6 8 3 : W V G D 4     c l a m p       N o  L i m i t
 C l a m p 1 3    2 6 8 3 : W V G D 5     c l a m p       N o  L i m i t
 C l a m p 1 4    2 6 8 3 : W V G D 6     c l a m p       N o  L i m i t
 C l a m p 1 5    2 6 8 3 : W V G D 7     c l a m p       N o  L i m i t
 C l a m p 1 7  2 6 8 3 : T o p C o n n     c l a m p       N o  L i m i t
 C l a m p 1 8  2 6 8 3 : B o t C o n n     c l a m p       N o  L i m i t
 C l a m p 1 9    2 6 8 3 : W V G D 8     c l a m p       N o  L i m i t
 C l a m p 2 0      2 6 8 3 : B C T     c l a m p       N o  L i m i t
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 C l a m p 2 1      2 6 8 3 : B C B     c l a m p       N o  L i m i t

P L S - C A D D  L i n k  C a b l e  S e t s :

 I n s u l a t o r     C o n d u c t o r   I n s u l a t o r     S e t   P h a s e          S e t  D e a d  F r a m i n g
     L a b e l        A t t a c h        T y p e  N u m b e r  N u m b e r  D e s c r i p t i o n   E n d   S o u r c e
                  L a b e l
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    C l a m p 1    D a v i t 1 : E n d       C l a m p      2 0       1                N o
    C l a m p 2    D a v i t 2 : E n d       C l a m p      2 1       1                N o
    C l a m p 3    D a v i t 3 : E n d       C l a m p       1       1                N o
    C l a m p 4    D a v i t 4 : E n d       C l a m p       4       1                N o
    C l a m p 5    D a v i t 5 : E n d       C l a m p       2       1                N o
    C l a m p 6    D a v i t 6 : E n d       C l a m p       5       1                N o
    C l a m p 7    D a v i t 7 : E n d       C l a m p       3       1                N o
    C l a m p 8    D a v i t 8 : E n d       C l a m p       6       1                N o
    C l a m p 9    2 6 8 3 : W V G D 1       C l a m p       0       0                N o
   C l a m p 1 0    2 6 8 3 : W V G D 2       C l a m p       0       0                N o
   C l a m p 1 1    2 6 8 3 : W V G D 3       C l a m p       0       0                N o
   C l a m p 1 2    2 6 8 3 : W V G D 4       C l a m p       0       0                N o
   C l a m p 1 3    2 6 8 3 : W V G D 5       C l a m p       0       0                N o
   C l a m p 1 4    2 6 8 3 : W V G D 6       C l a m p       0       0                N o
   C l a m p 1 5    2 6 8 3 : W V G D 7       C l a m p       0       0                N o
   C l a m p 1 7  2 6 8 3 : T o p C o n n       C l a m p       0       0                N o
   C l a m p 1 8  2 6 8 3 : B o t C o n n       C l a m p       0       0                N o
   C l a m p 1 9    2 6 8 3 : W V G D 8       C l a m p       0       0                N o
   C l a m p 2 0      2 6 8 3 : B C T       C l a m p       0       0                N o
   C l a m p 2 1      2 6 8 3 : B C B       C l a m p       0       0                N o

M a t e r i a l  L i s t  O p t i o n s :
S h o w  P a r t s :  Y E S
D e c o m p o s e  A s s e m b l i e s :  N O
S h o w  A s s e m b l i e s :  Y E S

M a t e r i a l  L i s t

   S t o c k                           I t e m   Q u a n t i t y     U n i t
  N u m b e r                    D e s c r i p t i o n                 o f
                                                 M e a s u r e
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  c l a m p 1          C l a m p  p r o p e r t y :  c l a m p      2 0 . 0 0     E a c h
    2 6 8 3  S t e e l  P o l e  p r o p e r t y :  C L & P 2 6 8 3       1 . 0 0     E a c h
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* * *  L o a d s  D a t a

L o a d s  f r o m  f i l e :  J : \ J o b s \ 2 2 0 2 1 0 0 . W I \ 1 0 _ C T 2 1 8 5 \ 0 5 _ S t r u c t u r a l \ T o w e r  A n a l y s i s \ B a c k u p  D o c u m e n t a t i o n \ R e v  ( 1 ) \ C a l c s \ P L S  P o l e \ c l & p  # 2 6 8 3 . l c a

I n s u l a t o r  d e a d  a n d  w i n d  l o a d s  a r e  a l r e a d y  i n c l u d e d  i n  t h e  p o i n t  l o a d s  p r i n t e d  b e l o w .

L o a d i n g  M e t h o d  P a r a m e t e r s :

S t r u c t u r e  H e i g h t  S u m m a r y  ( u s e d  f o r  c a l c u l a t i n g  w i n d / i c e  a d j u s t  w i t h  h e i g h t ) :
  Z  o f  g r o u n d  f o r  w i n d  h e i g h t  a d j u s t       0 . 0 0  ( f t )  a n d  s t r u c t u r e  Z  c o o r d i n a t e  t h a t  w i l l  b e  p u t  o n  t h e  c e n t e r l i n e  g r o u n d  p r o f i l e  i n  P L S - C A D D .
  G r o u n d  e l e v a t i o n  s h i f t                   0 . 0 0  ( f t )
  Z  o f  g r o u n d  w i t h  s h i f t                   0 . 0 0  ( f t )
  Z  o f  s t r u c t u r e  t o p  ( h i g h e s t  j o i n t )      9 0 . 4 2  ( f t )
  S t r u c t u r e  h e i g h t                        9 0 . 4 2  ( f t )
  S t r u c t u r e  h e i g h t  a b o v e  g r o u n d           9 0 . 4 2  ( f t )

V e c t o r  L o a d  C a s e s :

         L o a d  C a s e    D e a d    W i n d        S F  f o r  S F  f o r  S F  f o r  S F  f o r  S F  f o r  S F  f o r   S F  f o r  S F  f o r   S F  f o r    S F  f o r  S F  F o r     P o i n t       W i n d / I c e
T r a n s .   L o n g i t .     I c e        I c e  T e m p e r a t u r e        P o l e        P o l e
       D e s c r i p t i o n    L o a d    A r e a   S t e e l  P o l e s    W o o d   C o n c .   C o n c .   C o n c .    G u y s      N o n  B r a c e s  I n s u l s .  H a r d w a r e  F o u n d .     L o a d s          M o d e l
W i n d      W i n d  T h i c k .    D e n s i t y              D e f l e c t i o n  D e f l e c t i o n
                   F a c t o r  F a c t o r  T u b u l a r  A r m s   P o l e s    U l t .   F i r s t    Z e r o     a n d  T u b u l a r
P r e s s u r e  P r e s s u r e                                    C h e c k       L i m i t
                                   a n d  T o w e r s                 C r a c k   T e n s .  C a b l e s     A r m s
( p s f )     ( p s f )    ( i n ) ( l b s / f t ^ 3 )      ( d e g  F )              %  o r  ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y  1 . 5 0 0 0  2 . 5 0 0 0       1 . 0 0 0 0 0  0 . 6 5 0 0  0 . 0 0 0 0  1 . 0 0 0 0  0 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0    0 . 0 0 0 0  1 . 0 0 0 0  2 0  l o a d s    W i n d  o n  A l l
4         0   0 . 0 0 0      0 . 0 0 0          0 . 0    N o  L i m i t           0
      N E S C  E x t r e m e  1 . 0 0 0 0  1 . 0 0 0 0       1 . 0 0 0 0 0  0 . 6 5 0 0  0 . 0 0 0 0  1 . 0 0 0 0  0 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0    0 . 0 0 0 0  1 . 0 0 0 0  2 0  l o a d s      N E S C  2 0 1 7
2 5 . 6         0   0 . 0 0 0      0 . 0 0 0          0 . 0    N o  L i m i t           0
 N E S C  E x t r e m e  L o n g  1 . 0 0 0 0  1 . 0 0 0 0       1 . 0 0 0 0 0  0 . 6 5 0 0  0 . 0 0 0 0  1 . 0 0 0 0  0 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0  1 . 0 0 0 0   1 . 0 0 0 0    0 . 0 0 0 0  1 . 0 0 0 0  2 0  l o a d s      N E S C  2 0 1 7
0      2 5 . 6   0 . 0 0 0      0 . 0 0 0          0 . 0    N o  L i m i t           0

P o i n t  L o a d s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

        J o i n t  V e r t i c a l  T r a n s v e r s e  L o n g i t u d i n a l     L o a d
        L a b e l      L o a d        L o a d          L o a d  C o m m e n t
                 ( l b s )       ( l b s )         ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   D a v i t 1 : E n d       8 7 1        1 7 1 5           1 0 5
   D a v i t 2 : E n d      1 4 4 9        2 1 0 3            2 1
   D a v i t 3 : E n d      1 5 8 1        2 1 8 3           1 2 4
   D a v i t 4 : E n d      2 0 2 8        2 0 0 6            3 3
   D a v i t 5 : E n d      1 5 8 1        2 1 8 3           1 2 4
   D a v i t 6 : E n d      2 0 2 8        2 0 0 6            3 3
   D a v i t 7 : E n d      1 5 8 1        2 1 8 3           1 2 4
   D a v i t 8 : E n d      2 0 2 8        2 0 0 6            3 3
 2 6 8 3 : T o p C o n n         0        9 3 3 6             0
 2 6 8 3 : B o t C o n n     1 7 8 2 0       - 5 4 3 4             0
     2 6 8 3 : B C T         0       3 3 4 1 3             0
     2 6 8 3 : B C B         0      - 3 3 4 1 3             0
   2 6 8 3 : W V G D 1      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 2      1 8 4 0         1 1 9             0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 1 / 3 0

   2 6 8 3 : W V G D 3      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 4      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 5      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 6      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 7      1 8 4 0         1 1 9             0
   2 6 8 3 : W V G D 8       6 8 8          5 5             0

P o i n t  L o a d s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

        J o i n t  V e r t i c a l  T r a n s v e r s e  L o n g i t u d i n a l     L o a d
        L a b e l      L o a d        L o a d          L o a d  C o m m e n t
                 ( l b s )       ( l b s )         ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   D a v i t 1 : E n d       2 4 9         9 3 0            5 7
   D a v i t 2 : E n d       5 5 8        1 2 9 9            1 5
   D a v i t 3 : E n d       6 3 4        1 3 9 2            7 8
   D a v i t 4 : E n d       8 7 8        1 5 4 8            2 7
   D a v i t 5 : E n d       6 3 4        1 3 9 2            7 8
   D a v i t 6 : E n d       8 7 8        1 5 4 8            2 7
   D a v i t 7 : E n d       6 3 4        1 3 9 2            7 8
   D a v i t 8 : E n d       8 7 8        1 5 4 8            2 7
 2 6 8 3 : T o p C o n n         0       2 8 2 6 4             0
 2 6 8 3 : B o t C o n n      8 3 4 0      - 1 6 6 2 4             0
     2 6 8 3 : B C T         0       1 5 6 3 8             0
     2 6 8 3 : B C B         0      - 1 5 6 3 8             0
   2 6 8 3 : W V G D 1       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 2       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 3       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 4       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 5       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 6       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 7       4 9 9         2 6 0             0
   2 6 8 3 : W V G D 8       1 5 8         1 0 2             0

D e t a i l e d  P o l e  L o a d i n g  D a t a  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

N o t e s :  D o e s  n o t  i n c l u d e  l o a d s  f r o m  e q u i p m e n t ,  a r m s ,  g u y s ,  b r a c e s ,  e t c .  o r  u s e r  i n p u t  l o a d s .
       W i n d  l o a d  i s  c a l c u l a t e d  f o r  t h e  u n d e f o r m e d  s h a p e  o f  a  p o l e .

  P o l e           T o p        B o t t o m  S e c t i o n  S e c t i o n    S e c t i o n     O u t e r  R e y n o l d s   D r a g  A d j u s t e d   A d j u s t e d    P o l e    P o l e  P o l e  I c e  P o l e  I c e   T r a n .  L o n g .
 L a b e l         J o i n t         J o i n t      T o p   B o t t o m    A v e r a g e  D i a m e t e r    N u m b e r  C o e f .      W i n d        I c e   V e r t .    W i n d  V e r t i c a l      W i n d    W i n d   W i n d
                                       Z        Z  E l e v a t i o n                          P r e s s u r e  T h i c k n e s s    L o a d    L o a d      L o a d      L o a d    L o a d   L o a d
                                    ( f t )     ( f t )       ( f t )      ( i n )                    ( p s f )       ( i n )   ( l b s )   ( l b s )     ( l b s )     ( l b s )   ( l b s )  ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  2 6 8 3        2 6 8 3 : t     2 6 8 3 : A r m 1    9 0 . 0 0    8 8 . 9 2      8 9 . 4 6    1 9 . 7 7 5   1 . 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   7 4 . 0 7   4 5 . 5 6      0 . 0 0      0 . 0 0   4 5 . 5 6   0 . 0 0
  2 6 8 3     2 6 8 3 : A r m 1  2 6 8 3 : T o p C o n n    8 8 . 9 2    8 7 . 0 0      8 7 . 9 6    2 0 . 1 9 1  1 . 5 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 3 4 . 4 9   8 2 . 7 1      0 . 0 0      0 . 0 0   8 2 . 7 1   0 . 0 0
  2 6 8 3  2 6 8 3 : T o p C o n n    2 6 8 3 : W V G D 8    8 7 . 0 0    8 5 . 0 0      8 6 . 0 0    2 0 . 7 3 4  1 . 5 7 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 4 3 . 9 2   8 8 . 4 7      0 . 0 0      0 . 0 0   8 8 . 4 7   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 8     2 6 8 3 : A r m 2    8 5 . 0 0    8 3 . 5 0      8 4 . 2 5    2 1 . 2 1 9  1 . 6 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 1 0 . 5 0   6 7 . 9 1      0 . 0 0      0 . 0 0   6 7 . 9 1   0 . 0 0
  2 6 8 3     2 6 8 3 : A r m 2                 8 3 . 5 0    8 0 . 5 0      8 2 . 0 0    2 1 . 8 4 3  1 . 6 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 2 7 . 6 0  1 3 9 . 8 1      0 . 0 0      0 . 0 0  1 3 9 . 8 1   0 . 0 0
  2 6 8 3                   2 6 8 3 : B C T    8 0 . 5 0    7 7 . 5 0      7 9 . 0 0    2 2 . 6 7 5  1 . 7 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 3 6 . 4 0  1 4 5 . 1 3      0 . 0 0      0 . 0 0  1 4 5 . 1 3   0 . 0 0
  2 6 8 3      2 6 8 3 : B C T  2 6 8 3 : B o t C o n n    7 7 . 5 0    7 7 . 0 0      7 7 . 2 5    2 3 . 1 6 0  1 . 7 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   4 0 . 2 5   2 4 . 7 1      0 . 0 0      0 . 0 0   2 4 . 7 1   0 . 0 0
  2 6 8 3  2 6 8 3 : B o t C o n n      2 6 8 3 : B C B    7 7 . 0 0    7 6 . 5 0      7 6 . 7 5    2 3 . 2 9 9  1 . 7 6 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   4 0 . 5 0   2 4 . 8 5      0 . 0 0      0 . 0 0   2 4 . 8 5   0 . 0 0
  2 6 8 3      2 6 8 3 : B C B    2 6 8 3 : W V G D 7    7 6 . 5 0    7 5 . 0 0      7 5 . 7 5    2 3 . 5 7 6  1 . 7 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 2 2 . 9 6   7 5 . 4 5      0 . 0 0      0 . 0 0   7 5 . 4 5   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 7     2 6 8 3 : A r m 3    7 5 . 0 0    7 0 . 5 0      7 2 . 7 5    2 4 . 4 0 8  1 . 8 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 8 2 . 0 7  2 3 4 . 3 3      0 . 0 0      0 . 0 0  2 3 4 . 3 3   0 . 0 0
  2 6 8 3     2 6 8 3 : A r m 3                 7 0 . 5 0    6 7 . 7 5      6 9 . 1 3    2 5 . 4 1 3  1 . 9 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 4 3 . 2 3  1 4 9 . 1 0      0 . 0 0      0 . 0 0  1 4 9 . 1 0   0 . 0 0
  2 6 8 3                 2 6 8 3 : W V G D 6    6 7 . 7 5    6 5 . 0 0      6 6 . 3 8    2 6 . 1 7 6  1 . 9 8 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 5 0 . 6 2  1 5 3 . 5 8      0 . 0 0      0 . 0 0  1 5 3 . 5 8   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 6                 6 5 . 0 0    6 2 . 2 5      6 3 . 6 3    2 6 . 9 3 8  2 . 0 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 5 8 . 0 1  1 5 8 . 0 5      0 . 0 0      0 . 0 0  1 5 8 . 0 5   0 . 0 0
  2 6 8 3                  2 6 8 3 : A r m 4    6 2 . 2 5    5 9 . 5 0      6 0 . 8 8    2 7 . 7 0 1   2 . 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 6 5 . 4 0  1 6 2 . 5 2      0 . 0 0      0 . 0 0  1 6 2 . 5 2   0 . 0 0
  2 6 8 3     2 6 8 3 : A r m 4                 5 9 . 5 0    5 5 . 1 7      5 7 . 3 3    2 8 . 6 8 3  2 . 1 7 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  4 3 3 . 1 9  2 6 5 . 1 7      0 . 0 0      0 . 0 0  2 6 5 . 1 7   0 . 0 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 2 / 3 0

  2 6 8 3                 2 6 8 3 : W V G D 5    5 5 . 1 7    5 5 . 0 0      5 5 . 0 8    2 8 . 9 9 4   2 . 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   3 6 . 9 8   1 0 . 3 1      0 . 0 0      0 . 0 0   1 0 . 3 1   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 5                 5 5 . 0 0    5 1 . 0 0      5 3 . 0 0    2 9 . 2 5 9  2 . 2 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  9 0 5 . 3 5  2 4 9 . 7 0      0 . 0 0      0 . 0 0  2 4 9 . 7 0   0 . 0 0
  2 6 8 3                              5 1 . 0 0    4 8 . 0 0      4 9 . 5 0    3 0 . 2 3 0  2 . 2 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 7 8 . 8 0  1 9 3 . 4 8      0 . 0 0      0 . 0 0  1 9 3 . 4 8   0 . 0 0
  2 6 8 3                 2 6 8 3 : W V G D 4    4 8 . 0 0    4 5 . 0 0      4 6 . 5 0    3 1 . 0 6 2  2 . 3 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 8 9 . 2 7  1 9 8 . 8 1      0 . 0 0      0 . 0 0  1 9 8 . 8 1   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 4                 4 5 . 0 0    4 0 . 0 0      4 2 . 5 0    3 2 . 1 7 1  2 . 4 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  6 7 2 . 2 3  3 4 3 . 1 8      0 . 0 0      0 . 0 0  3 4 3 . 1 8   0 . 0 0
  2 6 8 3                 2 6 8 3 : W V G D 3    4 0 . 0 0    3 5 . 0 0      3 7 . 5 0    3 3 . 5 5 7  2 . 5 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 0 1 . 5 4  3 5 7 . 9 7      0 . 0 0      0 . 0 0  3 5 7 . 9 7   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 3                 3 5 . 0 0    3 0 . 0 0      3 2 . 5 0    3 4 . 9 4 3  2 . 6 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 3 0 . 8 5  3 7 2 . 7 6      0 . 0 0      0 . 0 0  3 7 2 . 7 6   0 . 0 0
  2 6 8 3                 2 6 8 3 : W V G D 2    3 0 . 0 0    2 5 . 0 0      2 7 . 5 0    3 6 . 3 3 0  2 . 7 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 6 0 . 1 6  3 8 7 . 5 5      0 . 0 0      0 . 0 0  3 8 7 . 5 5   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 2                 2 5 . 0 0    2 0 . 2 5      2 2 . 6 3    3 7 . 6 8 2  2 . 8 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 4 9 . 3 0  3 8 1 . 8 7      0 . 0 0      0 . 0 0  3 8 1 . 8 7   0 . 0 0
  2 6 8 3                              2 0 . 2 5    1 7 . 6 3      1 8 . 9 4    3 8 . 3 2 9   2 . 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 4 2 . 5 5  2 1 4 . 6 6      0 . 0 0      0 . 0 0  2 1 4 . 6 6   0 . 0 0
  2 6 8 3                 2 6 8 3 : W V G D 1    1 7 . 6 3    1 5 . 0 0      1 6 . 3 1    3 8 . 6 8 2  2 . 9 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 5 8 . 7 1  2 1 6 . 6 3      0 . 0 0      0 . 0 0  2 1 6 . 6 3   0 . 0 0
  2 6 8 3    2 6 8 3 : W V G D 1                 1 5 . 0 0    1 0 . 0 0      1 2 . 5 0    3 9 . 7 3 9  3 . 0 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 3 2 . 3 4  4 2 3 . 9 1      0 . 0 0      0 . 0 0  4 2 3 . 9 1   0 . 0 0
  2 6 8 3                              1 0 . 0 0     5 . 0 0       7 . 5 0    4 1 . 1 2 5  3 . 1 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 6 1 . 5 5  4 3 8 . 7 0      0 . 0 0      0 . 0 0  4 3 8 . 7 0   0 . 0 0
  2 6 8 3                     2 6 8 3 : g     5 . 0 0     0 . 0 0       2 . 5 0    4 2 . 5 1 2  3 . 2 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 9 0 . 8 6  4 5 3 . 4 9      0 . 0 0      0 . 0 0  4 5 3 . 4 9   0 . 0 0

P o i n t  L o a d s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

        J o i n t  V e r t i c a l  T r a n s v e r s e  L o n g i t u d i n a l     L o a d
        L a b e l      L o a d        L o a d          L o a d  C o m m e n t
                 ( l b s )       ( l b s )         ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   D a v i t 1 : E n d       2 4 9           0            5 7
   D a v i t 2 : E n d       5 5 8           0            1 5
   D a v i t 3 : E n d       6 3 4           0            7 8
   D a v i t 4 : E n d       8 7 8           0            2 7
   D a v i t 5 : E n d       6 3 4           0            7 8
   D a v i t 6 : E n d       8 7 8           0            2 7
   D a v i t 7 : E n d       6 3 4           0            7 8
   D a v i t 8 : E n d       8 7 8           0            2 7
 2 6 8 3 : T o p C o n n         0           0         2 8 2 6 4
 2 6 8 3 : B o t C o n n      8 3 4 0           0        - 1 6 6 2 4
     2 6 8 3 : B C T         0           0         1 5 6 3 8
     2 6 8 3 : B C B         0           0        - 1 5 6 3 8
   2 6 8 3 : W V G D 1       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 2       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 3       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 4       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 5       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 6       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 7       4 9 9           0           2 6 0
   2 6 8 3 : W V G D 8       1 5 8           0           1 0 2

D e t a i l e d  P o l e  L o a d i n g  D a t a  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

N o t e s :  D o e s  n o t  i n c l u d e  l o a d s  f r o m  e q u i p m e n t ,  a r m s ,  g u y s ,  b r a c e s ,  e t c .  o r  u s e r  i n p u t  l o a d s .
       W i n d  l o a d  i s  c a l c u l a t e d  f o r  t h e  u n d e f o r m e d  s h a p e  o f  a  p o l e .

  P o l e           T o p        B o t t o m  S e c t i o n  S e c t i o n    S e c t i o n     O u t e r  R e y n o l d s   D r a g  A d j u s t e d   A d j u s t e d    P o l e    P o l e  P o l e  I c e  P o l e  I c e  T r a n .   L o n g .
 L a b e l         J o i n t         J o i n t      T o p   B o t t o m    A v e r a g e  D i a m e t e r    N u m b e r  C o e f .      W i n d        I c e   V e r t .    W i n d  V e r t i c a l      W i n d   W i n d    W i n d
                                       Z        Z  E l e v a t i o n                          P r e s s u r e  T h i c k n e s s    L o a d    L o a d      L o a d      L o a d   L o a d    L o a d
                                    ( f t )     ( f t )       ( f t )      ( i n )                    ( p s f )       ( i n )   ( l b s )   ( l b s )     ( l b s )     ( l b s )  ( l b s )   ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  2 6 8 3        2 6 8 3 : t     2 6 8 3 : A r m 1    9 0 . 0 0    8 8 . 9 2      8 9 . 4 6    1 9 . 7 7 5   1 . 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   7 4 . 0 7   4 5 . 5 6      0 . 0 0      0 . 0 0   0 . 0 0   4 5 . 5 6
  2 6 8 3     2 6 8 3 : A r m 1  2 6 8 3 : T o p C o n n    8 8 . 9 2    8 7 . 0 0      8 7 . 9 6    2 0 . 1 9 1  1 . 5 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 3 4 . 4 9   8 2 . 7 1      0 . 0 0      0 . 0 0   0 . 0 0   8 2 . 7 1
  2 6 8 3  2 6 8 3 : T o p C o n n    2 6 8 3 : W V G D 8    8 7 . 0 0    8 5 . 0 0      8 6 . 0 0    2 0 . 7 3 4  1 . 5 7 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 4 3 . 9 2   8 8 . 4 7      0 . 0 0      0 . 0 0   0 . 0 0   8 8 . 4 7
  2 6 8 3    2 6 8 3 : W V G D 8     2 6 8 3 : A r m 2    8 5 . 0 0    8 3 . 5 0      8 4 . 2 5    2 1 . 2 1 9  1 . 6 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 1 0 . 5 0   6 7 . 9 1      0 . 0 0      0 . 0 0   0 . 0 0   6 7 . 9 1
  2 6 8 3     2 6 8 3 : A r m 2                 8 3 . 5 0    8 0 . 5 0      8 2 . 0 0    2 1 . 8 4 3  1 . 6 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 2 7 . 6 0  1 3 9 . 8 1      0 . 0 0      0 . 0 0   0 . 0 0  1 3 9 . 8 1
  2 6 8 3                   2 6 8 3 : B C T    8 0 . 5 0    7 7 . 5 0      7 9 . 0 0    2 2 . 6 7 5  1 . 7 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 3 6 . 4 0  1 4 5 . 1 3      0 . 0 0      0 . 0 0   0 . 0 0  1 4 5 . 1 3
  2 6 8 3      2 6 8 3 : B C T  2 6 8 3 : B o t C o n n    7 7 . 5 0    7 7 . 0 0      7 7 . 2 5    2 3 . 1 6 0  1 . 7 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   4 0 . 2 5   2 4 . 7 1      0 . 0 0      0 . 0 0   0 . 0 0   2 4 . 7 1



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 3 / 3 0

  2 6 8 3  2 6 8 3 : B o t C o n n      2 6 8 3 : B C B    7 7 . 0 0    7 6 . 5 0      7 6 . 7 5    2 3 . 2 9 9  1 . 7 6 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   4 0 . 5 0   2 4 . 8 5      0 . 0 0      0 . 0 0   0 . 0 0   2 4 . 8 5
  2 6 8 3      2 6 8 3 : B C B    2 6 8 3 : W V G D 7    7 6 . 5 0    7 5 . 0 0      7 5 . 7 5    2 3 . 5 7 6  1 . 7 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  1 2 2 . 9 6   7 5 . 4 5      0 . 0 0      0 . 0 0   0 . 0 0   7 5 . 4 5
  2 6 8 3    2 6 8 3 : W V G D 7     2 6 8 3 : A r m 3    7 5 . 0 0    7 0 . 5 0      7 2 . 7 5    2 4 . 4 0 8  1 . 8 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 8 2 . 0 7  2 3 4 . 3 4      0 . 0 0      0 . 0 0   0 . 0 0  2 3 4 . 3 4
  2 6 8 3     2 6 8 3 : A r m 3                 7 0 . 5 0    6 7 . 7 5      6 9 . 1 3    2 5 . 4 1 3  1 . 9 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 4 3 . 2 3  1 4 9 . 1 0      0 . 0 0      0 . 0 0   0 . 0 0  1 4 9 . 1 0
  2 6 8 3                 2 6 8 3 : W V G D 6    6 7 . 7 5    6 5 . 0 0      6 6 . 3 8    2 6 . 1 7 6  1 . 9 8 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 5 0 . 6 2  1 5 3 . 5 8      0 . 0 0      0 . 0 0   0 . 0 0  1 5 3 . 5 8
  2 6 8 3    2 6 8 3 : W V G D 6                 6 5 . 0 0    6 2 . 2 5      6 3 . 6 3    2 6 . 9 3 8  2 . 0 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 5 8 . 0 1  1 5 8 . 0 5      0 . 0 0      0 . 0 0   0 . 0 0  1 5 8 . 0 5
  2 6 8 3                  2 6 8 3 : A r m 4    6 2 . 2 5    5 9 . 5 0      6 0 . 8 8    2 7 . 7 0 1   2 . 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  2 6 5 . 4 0  1 6 2 . 5 2      0 . 0 0      0 . 0 0   0 . 0 0  1 6 2 . 5 2
  2 6 8 3     2 6 8 3 : A r m 4                 5 9 . 5 0    5 5 . 1 7      5 7 . 3 3    2 8 . 6 8 3  2 . 1 7 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  4 3 3 . 1 9  2 6 5 . 1 8      0 . 0 0      0 . 0 0   0 . 0 0  2 6 5 . 1 8
  2 6 8 3                 2 6 8 3 : W V G D 5    5 5 . 1 7    5 5 . 0 0      5 5 . 0 8    2 8 . 9 9 4   2 . 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0   3 6 . 9 8   1 0 . 3 1      0 . 0 0      0 . 0 0   0 . 0 0   1 0 . 3 1
  2 6 8 3    2 6 8 3 : W V G D 5                 5 5 . 0 0    5 1 . 0 0      5 3 . 0 0    2 9 . 2 5 9  2 . 2 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  9 0 5 . 3 5  2 4 9 . 7 0      0 . 0 0      0 . 0 0   0 . 0 0  2 4 9 . 7 0
  2 6 8 3                              5 1 . 0 0    4 8 . 0 0      4 9 . 5 0    3 0 . 2 3 0  2 . 2 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 7 8 . 8 0  1 9 3 . 4 9      0 . 0 0      0 . 0 0   0 . 0 0  1 9 3 . 4 9
  2 6 8 3                 2 6 8 3 : W V G D 4    4 8 . 0 0    4 5 . 0 0      4 6 . 5 0    3 1 . 0 6 2  2 . 3 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  3 8 9 . 2 7  1 9 8 . 8 1      0 . 0 0      0 . 0 0   0 . 0 0  1 9 8 . 8 1
  2 6 8 3    2 6 8 3 : W V G D 4                 4 5 . 0 0    4 0 . 0 0      4 2 . 5 0    3 2 . 1 7 1  2 . 4 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  6 7 2 . 2 3  3 4 3 . 1 8      0 . 0 0      0 . 0 0   0 . 0 0  3 4 3 . 1 8
  2 6 8 3                 2 6 8 3 : W V G D 3    4 0 . 0 0    3 5 . 0 0      3 7 . 5 0    3 3 . 5 5 7  2 . 5 4 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 0 1 . 5 4  3 5 7 . 9 7      0 . 0 0      0 . 0 0   0 . 0 0  3 5 7 . 9 7
  2 6 8 3    2 6 8 3 : W V G D 3                 3 5 . 0 0    3 0 . 0 0      3 2 . 5 0    3 4 . 9 4 3  2 . 6 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 3 0 . 8 5  3 7 2 . 7 6      0 . 0 0      0 . 0 0   0 . 0 0  3 7 2 . 7 6
  2 6 8 3                 2 6 8 3 : W V G D 2    3 0 . 0 0    2 5 . 0 0      2 7 . 5 0    3 6 . 3 3 0  2 . 7 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 6 0 . 1 6  3 8 7 . 5 5      0 . 0 0      0 . 0 0   0 . 0 0  3 8 7 . 5 5
  2 6 8 3    2 6 8 3 : W V G D 2                 2 5 . 0 0    2 0 . 2 5      2 2 . 6 3    3 7 . 6 8 2  2 . 8 5 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  7 4 9 . 3 0  3 8 1 . 8 7      0 . 0 0      0 . 0 0   0 . 0 0  3 8 1 . 8 7
  2 6 8 3                              2 0 . 2 5    1 7 . 6 3      1 8 . 9 4    3 8 . 3 2 9   2 . 9 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 4 2 . 5 5  2 1 4 . 6 6      0 . 0 0      0 . 0 0   0 . 0 0  2 1 4 . 6 6
  2 6 8 3                 2 6 8 3 : W V G D 1    1 7 . 6 3    1 5 . 0 0      1 6 . 3 1    3 8 . 6 8 2  2 . 9 3 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 5 8 . 7 1  2 1 6 . 6 4      0 . 0 0      0 . 0 0   0 . 0 0  2 1 6 . 6 4
  2 6 8 3    2 6 8 3 : W V G D 1                 1 5 . 0 0    1 0 . 0 0      1 2 . 5 0    3 9 . 7 3 9  3 . 0 1 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 3 2 . 3 4  4 2 3 . 9 2      0 . 0 0      0 . 0 0   0 . 0 0  4 2 3 . 9 2
  2 6 8 3                              1 0 . 0 0     5 . 0 0       7 . 5 0    4 1 . 1 2 5  3 . 1 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 6 1 . 5 5  4 3 8 . 7 1      0 . 0 0      0 . 0 0   0 . 0 0  4 3 8 . 7 1
  2 6 8 3                     2 6 8 3 : g     5 . 0 0     0 . 0 0       2 . 5 0    4 2 . 5 1 2  3 . 2 2 e + 0 6  1 . 0 0 0     2 5 . 6 0       0 . 0 0  8 9 0 . 8 6  4 5 3 . 5 0      0 . 0 0      0 . 0 0   0 . 0 0  4 5 3 . 5 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 4 / 3 0

* * *  A n a l y s i s  R e s u l t s :

M a x i m u m  e l e m e n t  u s a g e  i s  9 1 . 4 6 %  f o r  B a s e  P l a t e  " 2 6 8 3 "  i n  l o a d  c a s e  " N E S C  E x t r e m e  L o n g "
M a x i m u m  i n s u l a t o r  u s a g e  i s  4 1 . 7 7 %  f o r  C l a m p  " C l a m p 2 0 "  i n  l o a d  c a s e  " N E S C  H e a v y "

* * *  A n a l y s i s  R e s u l t s  f o r  L o a d  C a s e  N o .  1  " N E S C  H e a v y "  -  N u m b e r  o f  i t e r a t i o n s  i n  S A P S  1 6

E q u i l i b r i u m  J o i n t  P o s i t i o n s  a n d  R o t a t i o n s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

        J o i n t   X - D i s p l  Y - D i s p l    Z - D i s p l    X - R o t   Y - R o t   Z - R o t     X - P o s    Y - P o s  Z - P o s
        L a b e l      ( f t )     ( f t )       ( f t )    ( d e g )   ( d e g )   ( d e g )      ( f t )     ( f t )   ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
       2 6 8 3 : g         0        0          0   0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0         0        0      0
       2 6 8 3 : t   0 . 0 7 8 4 3    3 . 4 6 8   - 0 . 0 9 2 6 3  - 4 . 0 4 2 1  0 . 0 8 7 9  0 . 0 2 0 7   0 . 0 7 8 4 3    3 . 4 6 8  8 9 . 9 1
    2 6 8 3 : A r m 1    0 . 0 7 6 8    3 . 3 9 2   - 0 . 0 8 9 9 5  - 4 . 0 4 2 1  0 . 0 8 7 9  0 . 0 2 0 7    0 . 0 7 6 8    3 . 3 9 2  8 8 . 8 3



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 5 / 3 0

 2 6 8 3 : T o p C o n n   0 . 0 7 3 9 2    3 . 2 5 7   - 0 . 0 8 5 1 6  - 4 . 0 3 5 6  0 . 0 8 7 7  0 . 0 2 0 4   0 . 0 7 3 9 2    3 . 2 5 7  8 6 . 9 1
   2 6 8 3 : W V G D 8   0 . 0 7 0 9 2    3 . 1 1 6    - 0 . 0 8 0 2  - 4 . 0 2 0 9  0 . 0 8 7 5  0 . 0 2 0 2   0 . 0 7 0 9 2    3 . 1 1 6  8 4 . 9 2
    2 6 8 3 : A r m 2   0 . 0 6 8 6 8    3 . 0 1 1   - 0 . 0 7 6 5 1  - 4 . 0 0 2 5  0 . 0 8 7 2  0 . 0 1 9 9   0 . 0 6 8 6 8    3 . 0 1 1  8 3 . 4 2
     2 6 8 3 : B C T    0 . 0 5 9 9    2 . 5 9 9   - 0 . 0 6 2 2 7  - 3 . 8 4 8 5  0 . 0 8 4 7  0 . 0 1 7 9    0 . 0 5 9 9    2 . 5 9 9  7 7 . 4 4
 2 6 8 3 : B o t C o n n   0 . 0 5 9 1 8    2 . 5 6 5   - 0 . 0 6 1 1 3  - 3 . 8 3 1 1  0 . 0 8 4 5  0 . 0 1 7 7   0 . 0 5 9 1 8    2 . 5 6 5  7 6 . 9 4
     2 6 8 3 : B C B   0 . 0 5 8 4 6    2 . 5 3 2      - 0 . 0 6  - 3 . 8 1 1 9  0 . 0 8 4 2  0 . 0 1 7 6   0 . 0 5 8 4 6    2 . 5 3 2  7 6 . 4 4
   2 6 8 3 : W V G D 7   0 . 0 5 6 3 1    2 . 4 3 3   - 0 . 0 5 6 6 7  - 3 . 7 5 0 7  0 . 0 8 3 3  0 . 0 1 7 1   0 . 0 5 6 3 1    2 . 4 3 3  7 4 . 9 4
    2 6 8 3 : A r m 3      0 . 0 5    2 . 1 4 6   - 0 . 0 4 7 3 1  - 3 . 5 5 7 1  0 . 0 8 0 3  0 . 0 1 5 9      0 . 0 5    2 . 1 4 6  7 0 . 4 5
   2 6 8 3 : W V G D 6   0 . 0 4 2 6 7    1 . 8 1 7   - 0 . 0 3 7 2 1  - 3 . 2 8 5 4  0 . 0 7 5 4  0 . 0 1 3 6   0 . 0 4 2 6 7    1 . 8 1 7  6 4 . 9 6
    2 6 8 3 : A r m 4   0 . 0 3 5 8 1    1 . 5 1 5   - 0 . 0 2 8 6 6  - 2 . 9 9 6 0  0 . 0 6 9 7  0 . 0 1 1 7   0 . 0 3 5 8 1    1 . 5 1 5  5 9 . 4 7
   2 6 8 3 : W V G D 5   0 . 0 3 0 6 1    1 . 2 8 9   - 0 . 0 2 2 7 7  - 2 . 7 4 3 7  0 . 0 6 4 5  0 . 0 0 9 9   0 . 0 3 0 6 1    1 . 2 8 9  5 4 . 9 8
   2 6 8 3 : W V G D 4   0 . 0 2 0 4 5   0 . 8 5 4 9   - 0 . 0 1 2 8 8  - 2 . 2 2 1 8  0 . 0 5 2 9  0 . 0 0 7 0   0 . 0 2 0 4 5   0 . 8 5 4 9  4 4 . 9 9
   2 6 8 3 : W V G D 3    0 . 0 1 2 3   0 . 5 1 1 8  - 0 . 0 0 6 5 3 5  - 1 . 7 0 0 2  0 . 0 4 0 8  0 . 0 0 4 8    0 . 0 1 2 3   0 . 5 1 1 8  3 4 . 9 9
   2 6 8 3 : W V G D 2  0 . 0 0 6 2 3 1   0 . 2 5 8 5  - 0 . 0 0 2 8 7 6  - 1 . 1 9 5 7  0 . 0 2 8 8  0 . 0 0 3 1  0 . 0 0 6 2 3 1   0 . 2 5 8 5     2 5
   2 6 8 3 : W V G D 1  0 . 0 0 2 2 1 8  0 . 0 9 1 8 4  - 0 . 0 0 1 0 2 8  - 0 . 7 0 4 6  0 . 0 1 7 0  0 . 0 0 1 7  0 . 0 0 2 2 1 8  0 . 0 9 1 8 4     1 5
     D a v i t 1 : O   0 . 0 7 7 1 9    3 . 3 9 4   - 0 . 0 3 1 4 3  - 4 . 0 4 2 1  0 . 0 8 7 9  0 . 0 2 0 7   0 . 0 7 7 1 9    2 . 5 6 4  8 8 . 8 9
   D a v i t 1 : E n d   0 . 0 8 1 9 5    3 . 5 1 1     0 . 2 8 1 4  - 4 . 0 2 9 5  0 . 0 9 0 5  0 . 0 2 7 0   0 . 0 8 1 9 5   - 1 . 8 1 9   9 0 . 7
     D a v i t 2 : O   0 . 0 7 6 4 1     3 . 3 9    - 0 . 1 4 8 5  - 4 . 0 4 2 1  0 . 0 8 7 9  0 . 0 2 0 7   0 . 0 7 6 4 1     4 . 2 2  8 8 . 7 7
   D a v i t 2 : E n d   0 . 0 7 6 6 2    3 . 4 8 6    - 0 . 4 7 6 2  - 4 . 1 6 7 1  0 . 0 8 8 2  0 . 0 1 9 4   0 . 0 7 6 6 2    8 . 8 1 6  8 9 . 9 4
     D a v i t 3 : O   0 . 0 6 9 0 9    3 . 0 1 3   - 0 . 0 1 4 1 9  - 4 . 0 0 2 5  0 . 0 8 7 2  0 . 0 1 9 9   0 . 0 6 9 0 9     2 . 1 2  8 3 . 4 9
   D a v i t 3 : E n d   0 . 0 7 6 4 6    3 . 1 7 3     0 . 5 8 2 7  - 3 . 9 6 3 8  0 . 0 8 8 6  0 . 0 2 4 6   0 . 0 7 6 4 6    - 6 . 3 9  8 6 . 0 8
     D a v i t 4 : O   0 . 0 6 8 2 8    3 . 0 0 9    - 0 . 1 3 8 8  - 4 . 0 0 2 5  0 . 0 8 7 2  0 . 0 1 9 9   0 . 0 6 8 2 8    3 . 9 0 2  8 3 . 3 6
   D a v i t 4 : E n d   0 . 0 6 7 4 4    3 . 1 2 9    - 0 . 7 5 7 3  - 4 . 0 9 7 0  0 . 0 8 7 4  0 . 0 1 8 7   0 . 0 6 7 4 4    1 2 . 6 9  8 4 . 7 4
     D a v i t 5 : O   0 . 0 5 0 3 8    2 . 1 4 8    0 . 0 1 7 4 1  - 3 . 5 5 7 1  0 . 0 8 0 3  0 . 0 1 5 9   0 . 0 5 0 3 8    1 . 1 0 5  7 0 . 5 2
   D a v i t 5 : E n d   0 . 0 5 9 8 3    2 . 3 5 4     0 . 7 2 7 6  - 3 . 4 8 7 0  0 . 0 8 3 1  0 . 0 2 4 4   0 . 0 5 9 8 3   - 1 0 . 3 6  7 4 . 2 3
     D a v i t 6 : O   0 . 0 4 9 6 2    2 . 1 4 4     - 0 . 1 1 2  - 3 . 5 5 7 1  0 . 0 8 0 3  0 . 0 1 5 9   0 . 0 4 9 6 2    3 . 1 8 7  7 0 . 3 9
   D a v i t 6 : E n d   0 . 0 4 9 7 7    2 . 3 1 1    - 0 . 8 6 2 8  - 3 . 7 3 7 2  0 . 0 8 0 7  0 . 0 1 3 6   0 . 0 4 9 7 7    1 5 . 0 2  7 2 . 6 4
     D a v i t 7 : O   0 . 0 3 6 1 3    1 . 5 1 7    0 . 0 3 2 4 9  - 2 . 9 9 6 0  0 . 0 6 9 7  0 . 0 1 1 7   0 . 0 3 6 1 3   0 . 3 4 6 4  5 9 . 5 3
   D a v i t 7 : E n d   0 . 0 4 1 2 9    1 . 6 3 2     0 . 4 7 9 3  - 2 . 9 5 5 5  0 . 0 7 1 1  0 . 0 1 6 3   0 . 0 4 1 2 9   - 8 . 2 0 8  6 1 . 9 8
     D a v i t 8 : O    0 . 0 3 5 5    1 . 5 1 3   - 0 . 0 8 9 8 2  - 2 . 9 9 6 0  0 . 0 6 9 7  0 . 0 1 1 7    0 . 0 3 5 5    2 . 6 8 3  5 9 . 4 1
   D a v i t 8 : E n d   0 . 0 3 5 6 9    1 . 6 0 8    - 0 . 5 5 4 2  - 3 . 0 9 1 5  0 . 0 7 0 0  0 . 0 1 0 5   0 . 0 3 5 6 9    1 1 . 4 5  6 0 . 9 5

J o i n t  S u p p o r t  R e a c t i o n s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

  J o i n t      X      X       Y      Y  H - S h e a r       Z  C o m p .  U p l i f t  R e s u l t .  R e s u l t .        X   X - M .       Y   Y - M .  H - B e n d - M       Z   Z - M .   M a x .
  L a b e l  F o r c e  U s a g e   F o r c e  U s a g e    U s a g e   F o r c e  U s a g e   U s a g e    F o r c e    U s a g e   M o m e n t  U s a g e  M o m e n t  U s a g e     U s a g e  M o m e n t  U s a g e  U s a g e
       ( k i p s )      %  ( k i p s )      %        %  ( k i p s )      %       %   ( k i p s )        %   ( f t - k )      %  ( f t - k )      %         %  ( f t - k )      %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 2 6 8 3 : g  - 0 . 6 0    0 . 0  - 2 4 . 9 7    0 . 0      0 . 0  - 6 8 . 3 1    0 . 0     0 . 0    7 2 . 7 3      0 . 0  2 0 2 3 . 5 4    0 . 0   - 4 8 . 9    0 . 0       0 . 0   - 3 . 3 3    0 . 0    0 . 0

D e t a i l e d  S t e e l  P o l e  U s a g e s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

 E l e m e n t         J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .  T r a n s .  M o m .   L o n g .  M o m .  T o r s .   A x i a l   T r a n .   L o n g .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l         L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .   ( L o c a l  M x )   ( L o c a l  M y )   M o m .   F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                                 ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k )  ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    2 6 8 3        2 6 8 3 : t    O r i g i n    0 . 0 0   4 1 . 6 2    0 . 9 4   - 1 . 1 1         0 . 0 0         0 . 0 0    0 . 0   - 0 . 0 6    0 . 0 2   - 0 . 0 0  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0    0 . 0    4
    2 6 8 3     2 6 8 3 : A r m 1       E n d    1 . 0 8   4 0 . 7 0    0 . 9 2   - 1 . 0 8         0 . 0 2        - 0 . 0 0    0 . 0   - 0 . 0 6    0 . 0 2   - 0 . 0 0  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 1    0 . 0    2
    2 6 8 3     2 6 8 3 : A r m 1    O r i g i n    1 . 0 8   4 0 . 7 0    0 . 9 2   - 1 . 0 8         8 . 9 3        - 0 . 2 0    0 . 4   - 2 . 4 9    4 . 0 6   - 0 . 1 3  - 0 . 1 2   1 . 0 4   0 . 1 6   0 . 0 3   1 . 2 1    1 . 9    2
    2 6 8 3  2 6 8 3 : T o p C o n n       E n d    3 . 0 0   3 9 . 0 8    0 . 8 9   - 1 . 0 2        1 6 . 7 3        - 0 . 4 5    0 . 4   - 2 . 4 9    4 . 0 6   - 0 . 1 3  - 0 . 1 2   1 . 8 6   0 . 1 6   0 . 0 3   2 . 0 0    3 . 1    2
    2 6 8 3  2 6 8 3 : T o p C o n n    O r i g i n    3 . 0 0   3 9 . 0 8    0 . 8 9   - 1 . 0 2        1 6 . 7 3        - 0 . 4 5    0 . 4   - 2 . 0 4   1 3 . 4 4   - 0 . 1 4  - 0 . 1 0   0 . 8 1   1 . 2 3   0 . 0 3   2 . 3 6    3 . 6    3
    2 6 8 3    2 6 8 3 : W V G D 8       E n d    5 . 0 0   3 7 . 3 9    0 . 8 5   - 0 . 9 6        4 3 . 6 1        - 0 . 7 2    0 . 4   - 2 . 0 4   1 3 . 4 4   - 0 . 1 4  - 0 . 1 0   4 . 5 6   0 . 5 0   0 . 0 2   4 . 7 4    7 . 3    2
    2 6 8 3    2 6 8 3 : W V G D 8    O r i g i n    5 . 0 0   3 7 . 3 9    0 . 8 5   - 0 . 9 6        4 3 . 6 1        - 0 . 7 2    0 . 4   - 2 . 9 2   1 3 . 6 1   - 0 . 1 4  - 0 . 1 4   4 . 5 6   0 . 5 0   0 . 0 2   4 . 7 9    7 . 4    2
    2 6 8 3     2 6 8 3 : A r m 2       E n d    6 . 5 0   3 6 . 1 3    0 . 8 2   - 0 . 9 2        6 4 . 0 2        - 0 . 9 2    0 . 4   - 2 . 9 2   1 3 . 6 1   - 0 . 1 4  - 0 . 1 3   6 . 4 3   0 . 4 9   0 . 0 2   6 . 6 2   1 0 . 2    2
    2 6 8 3     2 6 8 3 : A r m 2    O r i g i n    6 . 5 0   3 6 . 1 3    0 . 8 2   - 0 . 9 2        7 7 . 3 7        - 1 . 2 5    1 . 3   - 7 . 4 4   1 8 . 1 8   - 0 . 3 0  - 0 . 3 4   7 . 7 7   0 . 6 6   0 . 0 7   8 . 2 1   1 2 . 6    2
    2 6 8 3        T u b e  1       E n d    9 . 5 0   3 3 . 6 4    0 . 7 7   - 0 . 8 3       1 3 1 . 9 2        - 2 . 1 6    1 . 3   - 7 . 4 4   1 8 . 1 8   - 0 . 3 0  - 0 . 3 3  1 2 . 2 6   0 . 6 4   0 . 0 7  1 2 . 6 5   1 9 . 5    2
    2 6 8 3        T u b e  1    O r i g i n    9 . 5 0   3 3 . 6 4    0 . 7 7   - 0 . 8 3       1 3 1 . 9 2        - 2 . 1 6    1 . 3   - 7 . 8 1   1 8 . 2 9   - 0 . 3 0  - 0 . 3 4  1 2 . 2 6   0 . 6 4   0 . 0 7  1 2 . 6 6   1 9 . 5    2
    2 6 8 3      2 6 8 3 : B C T       E n d   1 2 . 5 0   3 1 . 1 9    0 . 7 2   - 0 . 7 5       1 8 6 . 7 8        - 3 . 0 6    1 . 3   - 7 . 8 1   1 8 . 2 9   - 0 . 3 0  - 0 . 3 3  1 6 . 1 1   0 . 6 2   0 . 0 6  1 6 . 4 8   2 5 . 4    2



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 6 / 3 0

    2 6 8 3      2 6 8 3 : B C T    O r i g i n   1 2 . 5 0   3 1 . 1 9    0 . 7 2   - 0 . 7 5       1 8 6 . 7 8        - 3 . 0 7    1 . 3   - 5 . 7 9   5 1 . 6 8   - 0 . 3 1  - 0 . 2 5  1 6 . 1 1   1 . 7 4   0 . 0 6  1 6 . 6 5   2 5 . 6    2
    2 6 8 3  2 6 8 3 : B o t C o n n       E n d   1 3 . 0 0   3 0 . 7 8    0 . 7 1   - 0 . 7 3       2 1 2 . 6 3        - 3 . 2 2    1 . 3   - 5 . 7 9   5 1 . 6 8   - 0 . 3 1  - 0 . 2 4  1 8 . 1 0   1 . 7 3   0 . 0 6  1 8 . 6 1   2 8 . 6    2
    2 6 8 3  2 6 8 3 : B o t C o n n    O r i g i n   1 3 . 0 0   3 0 . 7 8    0 . 7 1   - 0 . 7 3       2 1 2 . 6 3        - 3 . 2 2    1 . 3  - 2 4 . 0 1   4 7 . 4 7   - 0 . 3 4  - 1 . 0 1  1 8 . 1 0   1 . 5 9   0 . 0 6  1 9 . 3 3   2 9 . 7    2
    2 6 8 3      2 6 8 3 : B C B       E n d   1 3 . 5 0   3 0 . 3 8    0 . 7 0   - 0 . 7 2       2 3 6 . 3 6        - 3 . 3 9    1 . 3  - 2 4 . 0 1   4 7 . 4 7   - 0 . 3 4  - 1 . 0 1  1 9 . 8 7   1 . 5 8   0 . 0 6  2 1 . 0 7   3 2 . 4    2
    2 6 8 3      2 6 8 3 : B C B    O r i g i n   1 3 . 5 0   3 0 . 3 8    0 . 7 0   - 0 . 7 2       2 3 6 . 3 6        - 3 . 3 9    1 . 3  - 2 6 . 3 8   1 4 . 1 5   - 0 . 3 3  - 1 . 1 0  1 9 . 8 7   0 . 4 7   0 . 0 6  2 1 . 0 0   3 2 . 3    2
    2 6 8 3    2 6 8 3 : W V G D 7       E n d   1 5 . 0 0   2 9 . 1 9    0 . 6 8   - 0 . 6 8       2 5 7 . 5 9        - 3 . 8 8    1 . 3  - 2 6 . 3 8   1 4 . 1 5   - 0 . 3 3  - 1 . 0 9  2 0 . 9 0   0 . 4 6   0 . 0 6  2 2 . 0 0   3 3 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 7    O r i g i n   1 5 . 0 0   2 9 . 1 9    0 . 6 8   - 0 . 6 8       2 5 7 . 5 9        - 3 . 8 8    1 . 3  - 2 8 . 6 2   1 4 . 4 5   - 0 . 3 3  - 1 . 1 8  2 0 . 9 0   0 . 4 7   0 . 0 6  2 2 . 1 0   3 4 . 0    2
    2 6 8 3     2 6 8 3 : A r m 3       E n d   1 9 . 5 0   2 5 . 7 5    0 . 6 0   - 0 . 5 7       3 2 2 . 6 1        - 5 . 3 5    1 . 3  - 2 8 . 6 2   1 4 . 4 5   - 0 . 3 3  - 1 . 1 2  2 3 . 6 0   0 . 4 5   0 . 0 5  2 4 . 7 3   3 8 . 0    2
    2 6 8 3     2 6 8 3 : A r m 3    O r i g i n   1 9 . 5 0   2 5 . 7 5    0 . 6 0   - 0 . 5 7       3 4 1 . 8 4        - 5 . 8 5    2 . 5  - 3 3 . 7 6   1 9 . 0 0   - 0 . 4 9  - 1 . 3 2  2 5 . 0 1   0 . 5 9   0 . 1 0  2 6 . 3 6   4 0 . 5    2
    2 6 8 3        T u b e  1       E n d   2 2 . 2 5   2 3 . 7 4    0 . 5 6   - 0 . 5 0       3 9 4 . 0 9        - 7 . 2 0    2 . 5  - 3 3 . 7 6   1 9 . 0 0   - 0 . 4 9  - 1 . 2 8  2 7 . 1 4   0 . 5 7   0 . 0 9  2 8 . 4 4   4 3 . 9    2
    2 6 8 3        T u b e  1    O r i g i n   2 2 . 2 5   2 3 . 7 4    0 . 5 6   - 0 . 5 0       3 9 4 . 0 9        - 7 . 2 0    2 . 5  - 3 4 . 1 8   1 9 . 0 4   - 0 . 4 9  - 1 . 3 0  2 7 . 1 4   0 . 5 7   0 . 0 9  2 8 . 4 6   4 3 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 6       E n d   2 5 . 0 0   2 1 . 8 0    0 . 5 1   - 0 . 4 5       4 4 6 . 4 4        - 8 . 5 4    2 . 5  - 3 4 . 1 8   1 9 . 0 4   - 0 . 4 9  - 1 . 2 6  2 8 . 9 8   0 . 5 6   0 . 0 9  3 0 . 2 6   4 7 . 4    2
    2 6 8 3    2 6 8 3 : W V G D 6    O r i g i n   2 5 . 0 0   2 1 . 8 0    0 . 5 1   - 0 . 4 5       4 4 6 . 4 4        - 8 . 5 5    2 . 5  - 3 6 . 4 4   1 9 . 2 9   - 0 . 4 9  - 1 . 3 4  2 8 . 9 8   0 . 5 6   0 . 0 9  3 0 . 3 4   4 7 . 6    2
    2 6 8 3        T u b e  1       E n d   2 7 . 7 5   1 9 . 9 5    0 . 4 7   - 0 . 3 9       4 9 9 . 5 0        - 9 . 8 9    2 . 5  - 3 6 . 4 4   1 9 . 2 9   - 0 . 4 9  - 1 . 3 0  3 0 . 6 2   0 . 5 5   0 . 0 8  3 1 . 9 4   5 0 . 8    2
    2 6 8 3        T u b e  1    O r i g i n   2 7 . 7 5   1 9 . 9 5    0 . 4 7   - 0 . 3 9       4 9 9 . 5 0        - 9 . 9 0    2 . 5  - 3 6 . 8 8   1 9 . 3 2   - 0 . 4 9  - 1 . 3 2  3 0 . 6 2   0 . 5 5   0 . 0 8  3 1 . 9 6   5 0 . 9    2
    2 6 8 3     2 6 8 3 : A r m 4       E n d   3 0 . 5 0   1 8 . 1 8    0 . 4 3   - 0 . 3 4       5 5 2 . 6 4       - 1 1 . 2 4    2 . 5  - 3 6 . 8 8   1 9 . 3 2   - 0 . 4 9  - 1 . 2 8  3 2 . 0 4   0 . 5 3   0 . 0 8  3 3 . 3 4   5 3 . 9    2
    2 6 8 3     2 6 8 3 : A r m 4    O r i g i n   3 0 . 5 0   1 8 . 1 8    0 . 4 3   - 0 . 3 4       5 6 5 . 9 6       - 1 1 . 5 7    3 . 3  - 4 1 . 8 1   2 3 . 7 8   - 0 . 6 5  - 1 . 4 5  3 2 . 8 1   0 . 6 6   0 . 1 0  3 4 . 2 9   5 5 . 5    2
    2 6 8 3       S p l i c e T       E n d   3 4 . 8 3   1 5 . 5 6    0 . 3 7   - 0 . 2 8       6 6 8 . 9 8       - 1 4 . 3 7    3 . 3  - 4 1 . 8 1   2 3 . 7 8   - 0 . 6 5  - 1 . 3 9  3 5 . 6 3   0 . 6 3   0 . 1 0  3 7 . 0 5   6 1 . 5    2
    2 6 8 3       S p l i c e T    O r i g i n   3 4 . 8 3   1 5 . 5 6    0 . 3 7   - 0 . 2 8       6 6 8 . 9 8       - 1 4 . 3 8    3 . 3  - 4 2 . 2 2   2 3 . 7 8   - 0 . 6 5  - 1 . 4 1  3 5 . 6 3   0 . 6 3   0 . 1 0  3 7 . 0 6   6 1 . 5    2
    2 6 8 3    2 6 8 3 : W V G D 5       E n d   3 5 . 0 0   1 5 . 4 7    0 . 3 7   - 0 . 2 7       6 7 2 . 9 5       - 1 4 . 4 9    3 . 3  - 4 2 . 2 2   2 3 . 7 8   - 0 . 6 5  - 1 . 2 0  3 1 . 3 1   0 . 5 4   0 . 0 8  3 2 . 5 3   5 0 . 0    2
    2 6 8 3    2 6 8 3 : W V G D 5    O r i g i n   3 5 . 0 0   1 5 . 4 7    0 . 3 7   - 0 . 2 7       6 7 2 . 9 5       - 1 4 . 4 9    3 . 3  - 4 4 . 8 0   2 4 . 0 2   - 0 . 6 5  - 1 . 2 7  3 1 . 3 1   0 . 5 4   0 . 0 8  3 2 . 6 0   5 0 . 2    2
    2 6 8 3       S p l i c e B       E n d   3 9 . 0 0   1 3 . 2 5    0 . 3 2   - 0 . 2 2       7 6 9 . 0 4       - 1 7 . 0 8    3 . 3  - 4 4 . 8 0   2 4 . 0 2   - 0 . 6 5  - 1 . 2 2  3 3 . 1 3   0 . 5 2   0 . 0 8  3 4 . 3 7   5 2 . 9    2
    2 6 8 3       S p l i c e B    O r i g i n   3 9 . 0 0   1 3 . 2 5    0 . 3 2   - 0 . 2 2       7 6 9 . 0 3       - 1 7 . 0 9    3 . 3  - 4 5 . 8 4   2 4 . 0 6   - 0 . 6 5  - 1 . 2 5  3 3 . 1 3   0 . 5 2   0 . 0 8  3 4 . 4 0   5 2 . 9    2
    2 6 8 3        T u b e  2       E n d   4 2 . 0 0   1 1 . 7 1    0 . 2 8   - 0 . 1 9       8 4 1 . 2 1       - 1 9 . 0 2    3 . 3  - 4 5 . 8 4   2 4 . 0 6   - 0 . 6 5  - 1 . 2 2  3 4 . 2 7   0 . 5 1   0 . 0 7  3 5 . 5 0   5 4 . 6    2
    2 6 8 3        T u b e  2    O r i g i n   4 2 . 0 0   1 1 . 7 1    0 . 2 8   - 0 . 1 9       8 4 1 . 2 1       - 1 9 . 0 2    3 . 3  - 4 6 . 4 8   2 4 . 0 8   - 0 . 6 5  - 1 . 2 4  3 4 . 2 7   0 . 5 1   0 . 0 7  3 5 . 5 2   5 4 . 6    2
    2 6 8 3    2 6 8 3 : W V G D 4       E n d   4 5 . 0 0   1 0 . 2 6    0 . 2 5   - 0 . 1 5       9 1 3 . 4 4       - 2 0 . 9 5    3 . 3  - 4 6 . 4 8   2 4 . 0 8   - 0 . 6 5  - 1 . 2 0  3 5 . 2 4   0 . 5 0   0 . 0 7  3 6 . 4 6   5 6 . 8    2
    2 6 8 3    2 6 8 3 : W V G D 4    O r i g i n   4 5 . 0 0   1 0 . 2 6    0 . 2 5   - 0 . 1 5       9 1 3 . 4 4       - 2 0 . 9 6    3 . 3  - 4 9 . 2 0   2 4 . 2 9   - 0 . 6 4  - 1 . 2 7  3 5 . 2 4   0 . 5 0   0 . 0 7  3 6 . 5 3   5 6 . 9    2
    2 6 8 3        T u b e  2       E n d   5 0 . 0 0    8 . 0 6    0 . 1 9   - 0 . 1 1      1 0 3 4 . 9 0       - 2 4 . 1 5    3 . 3  - 4 9 . 2 0   2 4 . 2 9   - 0 . 6 4  - 1 . 2 2  3 6 . 5 8   0 . 4 8   0 . 0 6  3 7 . 8 1   6 0 . 3    2
    2 6 8 3        T u b e  2    O r i g i n   5 0 . 0 0    8 . 0 6    0 . 1 9   - 0 . 1 1      1 0 3 4 . 9 0       - 2 4 . 1 6    3 . 3  - 5 0 . 3 4   2 4 . 3 2   - 0 . 6 4  - 1 . 2 5  3 6 . 5 8   0 . 4 8   0 . 0 6  3 7 . 8 4   6 0 . 3    2
    2 6 8 3    2 6 8 3 : W V G D 3       E n d   5 5 . 0 0    6 . 1 4    0 . 1 5   - 0 . 0 8      1 1 5 6 . 5 0       - 2 7 . 3 4    3 . 3  - 5 0 . 3 4   2 4 . 3 2   - 0 . 6 4  - 1 . 2 0  3 7 . 5 9   0 . 4 6   0 . 0 6  3 8 . 8 0   6 3 . 4    2
    2 6 8 3    2 6 8 3 : W V G D 3    O r i g i n   5 5 . 0 0    6 . 1 4    0 . 1 5   - 0 . 0 8      1 1 5 6 . 5 0       - 2 7 . 3 5    3 . 3  - 5 3 . 3 6   2 4 . 5 2   - 0 . 6 3  - 1 . 2 7  3 7 . 5 9   0 . 4 6   0 . 0 6  3 8 . 8 7   6 3 . 5    2
    2 6 8 3        T u b e  2       E n d   6 0 . 0 0    4 . 4 9    0 . 1 1   - 0 . 0 5      1 2 7 9 . 1 1       - 3 0 . 5 0    3 . 3  - 5 3 . 3 6   2 4 . 5 2   - 0 . 6 3  - 1 . 2 2  3 8 . 3 6   0 . 4 4   0 . 0 5  3 9 . 5 9   6 6 . 3    2
    2 6 8 3        T u b e  2    O r i g i n   6 0 . 0 0    4 . 4 9    0 . 1 1   - 0 . 0 5      1 2 7 9 . 1 1       - 3 0 . 5 1    3 . 3  - 5 4 . 5 9   2 4 . 5 5   - 0 . 6 3  - 1 . 2 5  3 8 . 3 6   0 . 4 4   0 . 0 5  3 9 . 6 1   6 6 . 3    2
    2 6 8 3    2 6 8 3 : W V G D 2       E n d   6 5 . 0 0    3 . 1 0    0 . 0 7   - 0 . 0 3      1 4 0 1 . 8 5       - 3 3 . 6 4    3 . 3  - 5 4 . 5 9   2 4 . 5 5   - 0 . 6 3  - 1 . 2 0  3 8 . 9 1   0 . 4 3   0 . 0 5  4 0 . 1 1   6 8 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 2    O r i g i n   6 5 . 0 0    3 . 1 0    0 . 0 7   - 0 . 0 3      1 4 0 1 . 8 5       - 3 3 . 6 5    3 . 3  - 5 7 . 6 6   2 4 . 7 4   - 0 . 6 2  - 1 . 2 7  3 8 . 9 1   0 . 4 3   0 . 0 5  4 0 . 1 8   6 9 . 0    2
    2 6 8 3       S p l i c e T       E n d   6 9 . 7 5    2 . 0 2    0 . 0 5   - 0 . 0 2      1 5 1 9 . 3 4       - 3 6 . 6 0    3 . 3  - 5 7 . 6 6   2 4 . 7 4   - 0 . 6 2  - 1 . 2 2  3 9 . 2 8   0 . 4 2   0 . 0 5  4 0 . 5 1   7 1 . 3    2
    2 6 8 3       S p l i c e T    O r i g i n   6 9 . 7 5    2 . 0 2    0 . 0 5   - 0 . 0 2      1 5 1 9 . 3 4       - 3 6 . 6 1    3 . 3  - 5 8 . 9 3   2 4 . 7 6   - 0 . 6 2  - 1 . 2 5  3 9 . 2 8   0 . 4 2   0 . 0 5  4 0 . 5 4   7 1 . 4    2
    2 6 8 3        S p l i c e       E n d   7 2 . 3 8    1 . 5 3    0 . 0 4   - 0 . 0 2      1 5 8 4 . 3 3       - 3 8 . 2 2    3 . 3  - 5 8 . 9 3   2 4 . 7 6   - 0 . 6 2  - 1 . 2 5  4 1 . 0 1   0 . 4 2   0 . 0 5  4 2 . 2 7   7 4 . 4    2
    2 6 8 3        S p l i c e    O r i g i n   7 2 . 3 8    1 . 5 3    0 . 0 4   - 0 . 0 2      1 5 8 4 . 3 3       - 3 8 . 2 3    3 . 3  - 6 0 . 2 6   2 4 . 7 8   - 0 . 6 2  - 1 . 2 8  4 1 . 0 1   0 . 4 2   0 . 0 5  4 2 . 2 9   7 4 . 4    2
    2 6 8 3    2 6 8 3 : W V G D 1       E n d   7 5 . 0 0    1 . 1 0    0 . 0 3   - 0 . 0 1      1 6 4 9 . 3 6       - 3 9 . 8 4    3 . 3  - 6 0 . 2 6   2 4 . 7 8   - 0 . 6 2  - 1 . 2 5  4 1 . 0 9   0 . 4 1   0 . 0 4  4 2 . 3 5   7 5 . 6    2
    2 6 8 3    2 6 8 3 : W V G D 1    O r i g i n   7 5 . 0 0    1 . 1 0    0 . 0 3   - 0 . 0 1      1 6 4 9 . 3 6       - 3 9 . 8 5    3 . 3  - 6 3 . 4 5   2 4 . 9 3   - 0 . 6 1  - 1 . 3 2  4 1 . 0 9   0 . 4 1   0 . 0 4  4 2 . 4 2   7 5 . 7    2
    2 6 8 3        T u b e  3       E n d   8 0 . 0 0    0 . 4 9    0 . 0 1   - 0 . 0 1      1 7 7 4 . 0 1       - 4 2 . 9 0    3 . 3  - 6 3 . 4 5   2 4 . 9 3   - 0 . 6 1  - 1 . 2 7  4 1 . 1 8   0 . 4 0   0 . 0 4  4 2 . 4 6   7 7 . 9    2
    2 6 8 3        T u b e  3    O r i g i n   8 0 . 0 0    0 . 4 9    0 . 0 1   - 0 . 0 1      1 7 7 4 . 0 1       - 4 2 . 9 1    3 . 3  - 6 4 . 8 3   2 4 . 9 4   - 0 . 6 1  - 1 . 3 0  4 1 . 1 8   0 . 4 0   0 . 0 4  4 2 . 4 9   7 7 . 9    2
    2 6 8 3        T u b e  3       E n d   8 5 . 0 0    0 . 1 2    0 . 0 0   - 0 . 0 0      1 8 9 8 . 7 3       - 4 5 . 9 3    3 . 3  - 6 4 . 8 3   2 4 . 9 4   - 0 . 6 1  - 1 . 2 6  4 1 . 1 6   0 . 3 8   0 . 0 4  4 2 . 4 3   8 0 . 0    2
    2 6 8 3        T u b e  3    O r i g i n   8 5 . 0 0    0 . 1 2    0 . 0 0   - 0 . 0 0      1 8 9 8 . 7 3       - 4 5 . 9 4    3 . 3  - 6 6 . 2 4   2 4 . 9 6   - 0 . 6 0  - 1 . 2 9  4 1 . 1 6   0 . 3 8   0 . 0 4  4 2 . 4 5   8 0 . 1    2
    2 6 8 3        2 6 8 3 : g       E n d   9 0 . 0 0    0 . 0 0    0 . 0 0    0 . 0 0      2 0 2 3 . 5 4       - 4 8 . 9 3    3 . 3  - 6 6 . 2 4   2 4 . 9 6   - 0 . 6 0  - 1 . 2 4  4 1 . 0 6   0 . 3 7   0 . 0 4  4 2 . 3 1   8 2 . 1    2

D e t a i l e d  T u b u l a r  D a v i t  A r m  U s a g e s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

 E l e m e n t       J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .        V e r t .        H o r z .  T o r s .  A x i a l   V e r t .   H o r z .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l       L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .         M o m .         M o m .   M o m .  F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                               ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k ) ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  D a v i t 1    D a v i t 1 : O    O r i g i n    0 . 0 0   4 0 . 7 3    0 . 9 3   - 0 . 3 8        - 0 . 9 5         0 . 5 1    0 . 0  - 1 . 9 4    0 . 2 0   - 0 . 1 1  - 0 . 3 1   0 . 8 0   0 . 0 7   0 . 0 0   1 . 1 2    1 . 7    1
  D a v i t 1  D a v i t 1 : E n d       E n d    4 . 7 4   4 2 . 1 3    0 . 9 8    3 . 3 8        - 0 . 0 0         0 . 0 0    0 . 0  - 1 . 9 4    0 . 2 0   - 0 . 1 1  - 0 . 5 7   0 . 0 0   0 . 1 3   0 . 0 0   0 . 6 1    0 . 9    1

  D a v i t 2    D a v i t 2 : O    O r i g i n    0 . 0 0   4 0 . 6 8    0 . 9 2   - 1 . 7 8        - 9 . 4 0        - 0 . 1 1    0 . 0   1 . 6 7    1 . 9 8    0 . 0 2   0 . 2 7   6 . 9 7   0 . 6 4   0 . 0 0   7 . 3 2   1 1 . 3    1
  D a v i t 2  D a v i t 2 : E n d       E n d    4 . 7 4   4 1 . 8 4    0 . 9 2   - 5 . 7 1         0 . 0 0         0 . 0 0    0 . 0   1 . 6 7    1 . 9 8    0 . 0 2   0 . 4 9   0 . 0 0   1 . 1 6   0 . 0 0   2 . 0 6    3 . 2    1



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 7 / 3 0

  D a v i t 3    D a v i t 3 : O    O r i g i n    0 . 0 0   3 6 . 1 6    0 . 8 3   - 0 . 1 7        - 9 . 6 1         1 . 1 3    0 . 0  - 2 . 6 5    1 . 1 9   - 0 . 1 3  - 0 . 1 8   1 . 8 0   0 . 1 7   0 . 0 0   2 . 0 0    3 . 1    1
  D a v i t 3   # D a v i t 3 : 0       E n d    4 . 4 5   3 7 . 1 2    0 . 8 7    3 . 4 2        - 4 . 3 1         0 . 5 7    0 . 0  - 2 . 6 5    1 . 1 9   - 0 . 1 3  - 0 . 2 5   1 . 4 8   0 . 2 3   0 . 0 0   1 . 7 8    2 . 7    1
  D a v i t 3   # D a v i t 3 : 0    O r i g i n    4 . 4 5   3 7 . 1 2    0 . 8 7    3 . 4 2        - 4 . 3 1         0 . 5 7    0 . 0  - 2 . 5 8    0 . 9 7   - 0 . 1 3  - 0 . 2 4   1 . 4 8   0 . 1 8   0 . 0 0   1 . 7 6    2 . 7    1
  D a v i t 3  D a v i t 3 : E n d       E n d    8 . 9 0   3 8 . 0 8    0 . 9 2    6 . 9 9        - 0 . 0 0         0 . 0 0    0 . 0  - 2 . 5 8    0 . 9 7   - 0 . 1 3  - 0 . 3 8   0 . 0 0   0 . 2 8   0 . 0 0   0 . 6 2    1 . 0    1

  D a v i t 4    D a v i t 4 : O    O r i g i n    0 . 0 0   3 6 . 1 1    0 . 8 2   - 1 . 6 7       - 2 2 . 5 4        - 0 . 3 3   - 0 . 0   1 . 6 1    2 . 6 5    0 . 0 4   0 . 1 1   4 . 1 9   0 . 3 7   0 . 0 0   4 . 3 5    6 . 7    1
  D a v i t 4   # D a v i t 4 : 0       E n d    4 . 4 5   3 6 . 8 2    0 . 8 1   - 5 . 3 5       - 1 0 . 7 3        - 0 . 1 6   - 0 . 0   1 . 6 1    2 . 6 5    0 . 0 4   0 . 1 5   3 . 6 7   0 . 5 0   0 . 0 0   3 . 9 1    6 . 0    1
  D a v i t 4   # D a v i t 4 : 0    O r i g i n    4 . 4 5   3 6 . 8 2    0 . 8 1   - 5 . 3 5       - 1 0 . 7 3        - 0 . 1 6    0 . 0   1 . 6 5    2 . 4 1    0 . 0 4   0 . 1 6   3 . 6 7   0 . 4 6   0 . 0 0   3 . 9 0    6 . 0    1
  D a v i t 4  D a v i t 4 : E n d       E n d    8 . 9 0   3 7 . 5 4    0 . 8 1   - 9 . 0 9         0 . 0 0         0 . 0 0    0 . 0   1 . 6 5    2 . 4 1    0 . 0 4   0 . 2 4   0 . 0 0   0 . 7 0   0 . 0 0   1 . 2 4    1 . 9    1

  D a v i t 5    D a v i t 5 : O    O r i g i n    0 . 0 0   2 5 . 7 7    0 . 6 0    0 . 2 1       - 1 3 . 2 8         1 . 5 3    0 . 0  - 2 . 7 1    1 . 2 8   - 0 . 1 3  - 0 . 1 9   2 . 4 9   0 . 1 8   0 . 0 0   2 . 6 9    4 . 1    1
  D a v i t 5   # D a v i t 5 : 0       E n d    5 . 0 0   2 6 . 8 0    0 . 6 5    3 . 7 7        - 6 . 8 7         0 . 9 0    0 . 0  - 2 . 7 1    1 . 2 8   - 0 . 1 3  - 0 . 2 4   2 . 1 0   0 . 2 3   0 . 0 0   2 . 3 8    3 . 7    1
  D a v i t 5   # D a v i t 5 : 0    O r i g i n    5 . 0 0   2 6 . 8 0    0 . 6 5    3 . 7 7        - 6 . 8 7         0 . 8 9    0 . 0  - 2 . 6 4    1 . 0 5   - 0 . 1 3  - 0 . 2 3   2 . 1 0   0 . 1 9   0 . 0 0   2 . 3 6    3 . 6    1
  D a v i t 5   # D a v i t 5 : 1       E n d    8 . 5 2   2 7 . 5 3    0 . 6 8    6 . 2 6        - 3 . 1 7         0 . 4 5    0 . 0  - 2 . 6 4    1 . 0 5   - 0 . 1 3  - 0 . 2 9   1 . 5 0   0 . 2 3   0 . 0 0   1 . 8 4    2 . 8    1
  D a v i t 5   # D a v i t 5 : 1    O r i g i n    8 . 5 2   2 7 . 5 3    0 . 6 8    6 . 2 6        - 3 . 1 7         0 . 4 5    0 . 0  - 2 . 5 9    0 . 9 0   - 0 . 1 3  - 0 . 2 9   1 . 5 0   0 . 2 0   0 . 0 0   1 . 8 2    2 . 8    1
  D a v i t 5  D a v i t 5 : E n d       E n d   1 2 . 0 5   2 8 . 2 4    0 . 7 2    8 . 7 3        - 0 . 0 0         0 . 0 0    0 . 0  - 2 . 5 9    0 . 9 0   - 0 . 1 3  - 0 . 3 8   0 . 0 0   0 . 2 6   0 . 0 0   0 . 5 9    0 . 9    1

  D a v i t 6    D a v i t 6 : O    O r i g i n    0 . 0 0   2 5 . 7 2    0 . 6 0   - 1 . 3 4       - 3 2 . 0 1        - 0 . 4 4   - 0 . 0   1 . 5 0    2 . 8 5    0 . 0 4   0 . 1 0   5 . 9 5   0 . 4 0   0 . 0 0   6 . 1 0    9 . 4    1
  D a v i t 6   # D a v i t 6 : 0       E n d    5 . 0 0   2 6 . 5 5    0 . 6 0   - 5 . 0 2       - 1 7 . 7 5        - 0 . 2 6   - 0 . 0   1 . 5 0    2 . 8 5    0 . 0 4   0 . 1 3   5 . 3 9   0 . 5 1   0 . 0 0   5 . 5 9    8 . 6    1
  D a v i t 6   # D a v i t 6 : 0    O r i g i n    5 . 0 0   2 6 . 5 5    0 . 6 0   - 5 . 0 2       - 1 7 . 7 5        - 0 . 2 6   - 0 . 0   1 . 5 5    2 . 6 0    0 . 0 4   0 . 1 4   5 . 3 9   0 . 4 6   0 . 0 0   5 . 5 9    8 . 6    1
  D a v i t 6   # D a v i t 6 : 1       E n d    8 . 5 2   2 7 . 1 4    0 . 6 0   - 7 . 6 7        - 8 . 5 9        - 0 . 1 3   - 0 . 0   1 . 5 5    2 . 6 0    0 . 0 4   0 . 1 7   4 . 0 3   0 . 5 7   0 . 0 0   4 . 3 2    6 . 6    1
  D a v i t 6   # D a v i t 6 : 1    O r i g i n    8 . 5 2   2 7 . 1 4    0 . 6 0   - 7 . 6 7        - 8 . 5 9        - 0 . 1 3    0 . 0   1 . 5 8    2 . 4 4    0 . 0 4   0 . 1 7   4 . 0 3   0 . 5 4   0 . 0 0   4 . 3 1    6 . 6    1
  D a v i t 6  D a v i t 6 : E n d       E n d   1 2 . 0 5   2 7 . 7 4    0 . 6 0  - 1 0 . 3 5         0 . 0 0         0 . 0 0    0 . 0   1 . 5 8    2 . 4 4    0 . 0 4   0 . 2 3   0 . 0 0   0 . 7 1   0 . 0 0   1 . 2 5    1 . 9    1

  D a v i t 7    D a v i t 7 : O    O r i g i n    0 . 0 0   1 8 . 2 0    0 . 4 3    0 . 3 9       - 1 0 . 0 2         1 . 1 3    0 . 0  - 2 . 6 3    1 . 2 4   - 0 . 1 3  - 0 . 1 8   1 . 8 8   0 . 1 7   0 . 0 0   2 . 0 8    3 . 2    1
  D a v i t 7   # D a v i t 7 : 0       E n d    4 . 4 5   1 8 . 8 9    0 . 4 6    3 . 0 8        - 4 . 5 1         0 . 5 6    0 . 0  - 2 . 6 3    1 . 2 4   - 0 . 1 3  - 0 . 2 5   1 . 5 5   0 . 2 3   0 . 0 0   1 . 8 4    2 . 8    1
  D a v i t 7   # D a v i t 7 : 0    O r i g i n    4 . 4 5   1 8 . 8 9    0 . 4 6    3 . 0 8        - 4 . 5 1         0 . 5 6    0 . 0  - 2 . 5 6    1 . 0 1   - 0 . 1 3  - 0 . 2 4   1 . 5 5   0 . 1 9   0 . 0 0   1 . 8 2    2 . 8    1
  D a v i t 7  D a v i t 7 : E n d       E n d    8 . 9 0   1 9 . 5 8    0 . 5 0    5 . 7 5        - 0 . 0 0         0 . 0 0    0 . 0  - 2 . 5 6    1 . 0 1   - 0 . 1 3  - 0 . 3 7   0 . 0 0   0 . 3 0   0 . 0 0   0 . 6 4    1 . 0    1

  D a v i t 8    D a v i t 8 : O    O r i g i n    0 . 0 0   1 8 . 1 6    0 . 4 3   - 1 . 0 8       - 2 2 . 7 9        - 0 . 3 2   - 0 . 0   1 . 5 7    2 . 6 8    0 . 0 4   0 . 1 1   4 . 2 4   0 . 3 7   0 . 0 0   4 . 4 0    6 . 8    1
  D a v i t 8   # D a v i t 8 : 0       E n d    4 . 4 5   1 8 . 7 2    0 . 4 3   - 3 . 8 4       - 1 0 . 8 6        - 0 . 1 6   - 0 . 0   1 . 5 7    2 . 6 8    0 . 0 4   0 . 1 5   3 . 7 1   0 . 5 1   0 . 0 0   3 . 9 6    6 . 1    1
  D a v i t 8   # D a v i t 8 : 0    O r i g i n    4 . 4 5   1 8 . 7 2    0 . 4 3   - 3 . 8 4       - 1 0 . 8 6        - 0 . 1 6    0 . 0   1 . 6 1    2 . 4 4    0 . 0 4   0 . 1 5   3 . 7 1   0 . 4 6   0 . 0 0   3 . 9 4    6 . 1    1
  D a v i t 8  D a v i t 8 : E n d       E n d    8 . 9 0   1 9 . 2 9    0 . 4 3   - 6 . 6 5         0 . 0 0         0 . 0 0    0 . 0   1 . 6 1    2 . 4 4    0 . 0 4   0 . 2 3   0 . 0 0   0 . 7 1   0 . 0 0   1 . 2 5    1 . 9    1

S u m m a r y  o f  C l a m p  C a p a c i t i e s  a n d  U s a g e s  f o r  L o a d  C a s e  " N E S C  H e a v y " :

   C l a m p   F o r c e     I n p u t  F a c t o r e d  H o l d i n g     I n p u t  F a c t o r e d  H a r d w a r e   M a x .
   L a b e l          H o l d i n g   H o l d i n g    U s a g e  H a r d w a r e  H a r d w a r e     U s a g e  U s a g e
                C a p a c i t y  C a p a c i t y          C a p a c i t y  C a p a c i t y
         ( k i p s )    ( k i p s )    ( k i p s )        %    ( k i p s )    ( k i p s )         %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  C l a m p 1   1 . 9 2 6     8 0 . 0 0     8 0 . 0 0     2 . 4 1      0 . 0 0      0 . 0 0      0 . 0 0   2 . 4 1
  C l a m p 2   2 . 5 5 4     8 0 . 0 0     8 0 . 0 0     3 . 1 9      0 . 0 0      0 . 0 0      0 . 0 0   3 . 1 9
  C l a m p 3   2 . 6 9 8     8 0 . 0 0     8 0 . 0 0     3 . 3 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 3 7
  C l a m p 4   2 . 8 5 3     8 0 . 0 0     8 0 . 0 0     3 . 5 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 5 7
  C l a m p 5   2 . 6 9 8     8 0 . 0 0     8 0 . 0 0     3 . 3 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 3 7
  C l a m p 6   2 . 8 5 3     8 0 . 0 0     8 0 . 0 0     3 . 5 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 5 7
  C l a m p 7   2 . 6 9 8     8 0 . 0 0     8 0 . 0 0     3 . 3 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 3 7
  C l a m p 8   2 . 8 5 3     8 0 . 0 0     8 0 . 0 0     3 . 5 7      0 . 0 0      0 . 0 0      0 . 0 0   3 . 5 7
  C l a m p 9   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 0   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 1   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 2   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 3   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 4   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 5   1 . 8 4 4     8 0 . 0 0     8 0 . 0 0     2 . 3 0      0 . 0 0      0 . 0 0      0 . 0 0   2 . 3 0
 C l a m p 1 7   9 . 3 3 6     8 0 . 0 0     8 0 . 0 0    1 1 . 6 7      0 . 0 0      0 . 0 0      0 . 0 0  1 1 . 6 7



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 8 / 3 0

 C l a m p 1 8  1 8 . 6 3 0     8 0 . 0 0     8 0 . 0 0    2 3 . 2 9      0 . 0 0      0 . 0 0      0 . 0 0  2 3 . 2 9
 C l a m p 1 9   0 . 6 9 0     8 0 . 0 0     8 0 . 0 0     0 . 8 6      0 . 0 0      0 . 0 0      0 . 0 0   0 . 8 6
 C l a m p 2 0  3 3 . 4 1 3     8 0 . 0 0     8 0 . 0 0    4 1 . 7 7      0 . 0 0      0 . 0 0      0 . 0 0  4 1 . 7 7
 C l a m p 2 1  3 3 . 4 1 3     8 0 . 0 0     8 0 . 0 0    4 1 . 7 7      0 . 0 0      0 . 0 0      0 . 0 0  4 1 . 7 7



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  1 9 / 3 0

* * *  A n a l y s i s  R e s u l t s  f o r  L o a d  C a s e  N o .  2  " N E S C  E x t r e m e "  -  N u m b e r  o f  i t e r a t i o n s  i n  S A P S  1 5

E q u i l i b r i u m  J o i n t  P o s i t i o n s  a n d  R o t a t i o n s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

        J o i n t   X - D i s p l  Y - D i s p l     Z - D i s p l    X - R o t   Y - R o t   Z - R o t     X - P o s    Y - P o s  Z - P o s
        L a b e l      ( f t )     ( f t )        ( f t )    ( d e g )   ( d e g )   ( d e g )      ( f t )     ( f t )   ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
       2 6 8 3 : g         0        0           0   0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0         0        0      0
       2 6 8 3 : t   0 . 0 4 8 2 1    4 . 3 4 1     - 0 . 1 4 3 7  - 5 . 2 6 4 9  0 . 0 5 3 8  0 . 0 1 1 7   0 . 0 4 8 2 1    4 . 3 4 1  8 9 . 8 6
    2 6 8 3 : A r m 1   0 . 0 4 7 2 2    4 . 2 4 2     - 0 . 1 3 9 2  - 5 . 2 6 4 9  0 . 0 5 3 8  0 . 0 1 1 7   0 . 0 4 7 2 2    4 . 2 4 2  8 8 . 7 8
 2 6 8 3 : T o p C o n n   0 . 0 4 5 4 6    4 . 0 6 6     - 0 . 1 3 1 1  - 5 . 2 6 1 2  0 . 0 5 3 7  0 . 0 1 1 6   0 . 0 4 5 4 6    4 . 0 6 6  8 6 . 8 7
   2 6 8 3 : W V G D 8   0 . 0 4 3 6 3    3 . 8 8 2     - 0 . 1 2 2 6  - 5 . 2 4 1 5  0 . 0 5 3 6  0 . 0 1 1 4   0 . 0 4 3 6 3    3 . 8 8 2  8 4 . 8 8
    2 6 8 3 : A r m 2   0 . 0 4 2 2 7    3 . 7 4 6     - 0 . 1 1 6 4  - 5 . 2 0 9 4  0 . 0 5 3 4  0 . 0 1 1 3   0 . 0 4 2 2 7    3 . 7 4 6  8 3 . 3 8
     2 6 8 3 : B C T   0 . 0 3 6 9 1    3 . 2 1 2    - 0 . 0 9 2 6 1  - 4 . 9 4 3 2  0 . 0 5 1 9  0 . 0 1 0 1   0 . 0 3 6 9 1    3 . 2 1 2  7 7 . 4 1
 2 6 8 3 : B o t C o n n   0 . 0 3 6 4 7    3 . 1 6 9    - 0 . 0 9 0 7 5  - 4 . 9 1 3 3  0 . 0 5 1 8  0 . 0 1 0 0   0 . 0 3 6 4 7    3 . 1 6 9  7 6 . 9 1
     2 6 8 3 : B C B   0 . 0 3 6 0 3    3 . 1 2 6    - 0 . 0 8 8 9 1  - 4 . 8 8 2 1  0 . 0 5 1 6  0 . 0 0 9 9   0 . 0 3 6 0 3    3 . 1 2 6  7 6 . 4 1
   2 6 8 3 : W V G D 7   0 . 0 3 4 7 1        3    - 0 . 0 8 3 5 4  - 4 . 7 8 6 3  0 . 0 5 1 1  0 . 0 0 9 7   0 . 0 3 4 7 1        3  7 4 . 9 2
    2 6 8 3 : A r m 3   0 . 0 3 0 8 6    2 . 6 3 5    - 0 . 0 6 8 6 8  - 4 . 4 9 0 2  0 . 0 4 9 3  0 . 0 0 8 9   0 . 0 3 0 8 6    2 . 6 3 5  7 0 . 4 3
   2 6 8 3 : W V G D 6   0 . 0 2 6 3 6    2 . 2 2 3    - 0 . 0 5 3 0 5  - 4 . 1 0 3 6  0 . 0 4 6 4  0 . 0 0 7 6   0 . 0 2 6 3 6    2 . 2 2 3  6 4 . 9 5
    2 6 8 3 : A r m 4   0 . 0 2 2 1 5    1 . 8 4 7    - 0 . 0 4 0 1 2  - 3 . 7 0 6 5  0 . 0 4 3 0  0 . 0 0 6 5   0 . 0 2 2 1 5    1 . 8 4 7  5 9 . 4 6
   2 6 8 3 : W V G D 5   0 . 0 1 8 9 5    1 . 5 6 9     - 0 . 0 3 1 4  - 3 . 3 7 4 3  0 . 0 3 9 8  0 . 0 0 5 5   0 . 0 1 8 9 5    1 . 5 6 9  5 4 . 9 7
   2 6 8 3 : W V G D 4   0 . 0 1 2 6 8    1 . 0 3 7    - 0 . 0 1 7 0 2  - 2 . 7 1 0 1  0 . 0 3 2 7  0 . 0 0 3 9   0 . 0 1 2 6 8    1 . 0 3 7  4 4 . 9 8
   2 6 8 3 : W V G D 3  0 . 0 0 7 6 4 1     0 . 6 2   - 0 . 0 0 8 0 7 4  - 2 . 0 6 4 3  0 . 0 2 5 3  0 . 0 0 2 6  0 . 0 0 7 6 4 1     0 . 6 2  3 4 . 9 9
   2 6 8 3 : W V G D 2  0 . 0 0 3 8 7 7   0 . 3 1 2 9   - 0 . 0 0 3 1 2 6  - 1 . 4 4 8 2  0 . 0 1 7 9  0 . 0 0 1 7  0 . 0 0 3 8 7 7   0 . 3 1 2 9     2 5
   2 6 8 3 : W V G D 1  0 . 0 0 1 3 8 2   0 . 1 1 1 2  - 0 . 0 0 0 8 5 0 4  - 0 . 8 5 2 7  0 . 0 1 0 6  0 . 0 0 0 9  0 . 0 0 1 3 8 2   0 . 1 1 1 2     1 5
     D a v i t 1 : O   0 . 0 4 7 4 6    4 . 2 4 6    - 0 . 0 6 2 9 8  - 5 . 2 6 4 9  0 . 0 5 3 8  0 . 0 1 1 7   0 . 0 4 7 4 6    3 . 4 1 5  8 8 . 8 6
   D a v i t 1 : E n d   0 . 0 5 0 3 5    4 . 4 0 2       0 . 3 4 4  - 5 . 2 7 2 4  0 . 0 5 5 3  0 . 0 1 5 0   0 . 0 5 0 3 5  - 0 . 9 2 7 8  9 0 . 7 6
     D a v i t 2 : O   0 . 0 4 6 9 8    4 . 2 3 9     - 0 . 2 1 5 3  - 5 . 2 6 4 9  0 . 0 5 3 8  0 . 0 1 1 7   0 . 0 4 6 9 8    5 . 0 6 9   8 8 . 7
   D a v i t 2 : E n d    0 . 0 4 7 1    4 . 3 5 8     - 0 . 6 3 7 6  - 5 . 3 2 0 3  0 . 0 5 4 0  0 . 0 1 0 8    0 . 0 4 7 1    9 . 6 8 8  8 9 . 7 8
     D a v i t 3 : O   0 . 0 4 2 5 2    3 . 7 4 9    - 0 . 0 3 5 3 2  - 5 . 2 0 9 4  0 . 0 5 3 4  0 . 0 1 1 3   0 . 0 4 2 5 2    2 . 8 5 7  8 3 . 4 6
   D a v i t 3 : E n d   0 . 0 4 7 0 7    3 . 9 6 7      0 . 7 4 2 8  - 5 . 1 9 9 9  0 . 0 5 4 4  0 . 0 1 4 2   0 . 0 4 7 0 7   - 5 . 5 9 6  8 6 . 2 4
     D a v i t 4 : O   0 . 0 4 2 0 2    3 . 7 4 2     - 0 . 1 9 7 4  - 5 . 2 0 9 4  0 . 0 5 3 4  0 . 0 1 1 3   0 . 0 4 2 0 2    4 . 6 3 5   8 3 . 3
   D a v i t 4 : E n d   0 . 0 4 1 4 9    3 . 8 8 8      - 0 . 9 9 7  - 5 . 2 5 4 6  0 . 0 5 3 5  0 . 0 1 0 3   0 . 0 4 1 4 9    1 3 . 4 5   8 4 . 5
     D a v i t 5 : O   0 . 0 3 1 0 9    2 . 6 3 9     0 . 0 1 2 9 8  - 4 . 4 9 0 2  0 . 0 4 9 3  0 . 0 0 8 9   0 . 0 3 1 0 9    1 . 5 9 6  7 0 . 5 1
   D a v i t 5 : E n d    0 . 0 3 6 9    2 . 9 0 9      0 . 9 1 5 3  - 4 . 4 7 3 1  0 . 0 5 1 1  0 . 0 1 4 2    0 . 0 3 6 9   - 9 . 8 0 4  7 4 . 4 2
     D a v i t 6 : O   0 . 0 3 0 6 2    2 . 6 3 2     - 0 . 1 5 0 3  - 4 . 4 9 0 2  0 . 0 4 9 3  0 . 0 0 8 9   0 . 0 3 0 6 2    3 . 6 7 5  7 0 . 3 5
   D a v i t 6 : E n d   0 . 0 3 0 7 8    2 . 8 3 3      - 1 . 0 8 4  - 4 . 5 7 8 6  0 . 0 4 9 6  0 . 0 0 7 0   0 . 0 3 0 7 8    1 5 . 5 5  7 2 . 4 2
     D a v i t 7 : O   0 . 0 2 2 3 4     1 . 8 5     0 . 0 3 5 5 2  - 3 . 7 0 6 5  0 . 0 4 3 0  0 . 0 0 6 5   0 . 0 2 2 3 4   0 . 6 7 9 8  5 9 . 5 4
   D a v i t 7 : E n d    0 . 0 2 5 5    1 . 9 9 7      0 . 5 9 0 8  - 3 . 6 9 5 4  0 . 0 4 3 8  0 . 0 0 9 4    0 . 0 2 5 5   - 7 . 8 4 3  6 2 . 0 9
     D a v i t 8 : O   0 . 0 2 1 9 6    1 . 8 4 5     - 0 . 1 1 5 8  - 3 . 7 0 6 5  0 . 0 4 3 0  0 . 0 0 6 5   0 . 0 2 1 9 6    3 . 0 1 5  5 9 . 3 8
   D a v i t 8 : E n d   0 . 0 2 2 1 3    1 . 9 5 7     - 0 . 6 8 4 6  - 3 . 7 5 3 1  0 . 0 4 3 1  0 . 0 0 5 5   0 . 0 2 2 1 3     1 1 . 8  6 0 . 8 2

J o i n t  S u p p o r t  R e a c t i o n s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

  J o i n t      X      X       Y      Y  H - S h e a r       Z  C o m p .  U p l i f t  R e s u l t .  R e s u l t .        X   X - M .       Y   Y - M .  H - B e n d - M       Z   Z - M .   M a x .
  L a b e l  F o r c e  U s a g e   F o r c e  U s a g e    U s a g e   F o r c e  U s a g e   U s a g e    F o r c e    U s a g e   M o m e n t  U s a g e  M o m e n t  U s a g e     U s a g e  M o m e n t  U s a g e  U s a g e
       ( k i p s )      %  ( k i p s )      %        %  ( k i p s )      %       %   ( k i p s )        %   ( f t - k )      %  ( f t - k )      %         %  ( f t - k )      %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 2 6 8 3 : g  - 0 . 3 9    0 . 0  - 3 0 . 7 0    0 . 0      0 . 0  - 3 3 . 7 3    0 . 0     0 . 0    4 5 . 6 1      0 . 0  2 4 5 0 . 4 0    0 . 0   - 3 0 . 6    0 . 0       0 . 0   - 1 . 8 3    0 . 0    0 . 0

D e t a i l e d  S t e e l  P o l e  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

 E l e m e n t         J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .  T r a n s .  M o m .   L o n g .  M o m .  T o r s .   A x i a l   T r a n .   L o n g .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l         L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .   ( L o c a l  M x )   ( L o c a l  M y )   M o m .   F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                                 ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k )  ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 0 / 3 0

    2 6 8 3        2 6 8 3 : t    O r i g i n    0 . 0 0   5 2 . 0 9    0 . 5 8   - 1 . 7 2        - 0 . 0 0         0 . 0 0    0 . 0   - 0 . 0 4    0 . 0 3   - 0 . 0 0  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 1    0 . 0    4
    2 6 8 3     2 6 8 3 : A r m 1       E n d    1 . 0 8   5 0 . 9 0    0 . 5 7   - 1 . 6 7         0 . 0 3        - 0 . 0 0    0 . 0   - 0 . 0 4    0 . 0 3   - 0 . 0 0  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 1    0 . 0    2
    2 6 8 3     2 6 8 3 : A r m 1    O r i g i n    1 . 0 8   5 0 . 9 0    0 . 5 7   - 1 . 6 7         5 . 0 1        - 0 . 1 1    0 . 2   - 0 . 8 8    2 . 4 1   - 0 . 0 7  - 0 . 0 4   0 . 5 9   0 . 0 9   0 . 0 1   0 . 6 6    1 . 0    2
    2 6 8 3  2 6 8 3 : T o p C o n n       E n d    3 . 0 0   4 8 . 7 9    0 . 5 5   - 1 . 5 7         9 . 6 5        - 0 . 2 5    0 . 2   - 0 . 8 8    2 . 4 1   - 0 . 0 7  - 0 . 0 4   1 . 0 7   0 . 0 9   0 . 0 1   1 . 1 3    1 . 7    2
    2 6 8 3  2 6 8 3 : T o p C o n n    O r i g i n    3 . 0 0   4 8 . 7 9    0 . 5 5   - 1 . 5 7         9 . 6 5        - 0 . 2 5    0 . 2    1 . 5 7   3 0 . 6 6   - 0 . 0 8   0 . 0 8   0 . 0 3   3 . 0 4   0 . 0 1   5 . 2 9    8 . 1    4
    2 6 8 3    2 6 8 3 : W V G D 8       E n d    5 . 0 0   4 6 . 5 9    0 . 5 2   - 1 . 4 7        7 0 . 9 6        - 0 . 4 1    0 . 2    1 . 5 7   3 0 . 6 6   - 0 . 0 8   0 . 0 7   7 . 3 9   1 . 1 4   0 . 0 1   7 . 7 2   1 1 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 8    O r i g i n    5 . 0 0   4 6 . 5 9    0 . 5 2   - 1 . 4 7        7 0 . 9 6        - 0 . 4 1    0 . 2    1 . 2 8   3 0 . 8 6   - 0 . 0 8   0 . 0 6   7 . 3 9   1 . 1 5   0 . 0 1   7 . 7 1   1 1 . 9    2
    2 6 8 3     2 6 8 3 : A r m 2       E n d    6 . 5 0   4 4 . 9 5    0 . 5 1   - 1 . 4 0       1 1 7 . 2 5        - 0 . 5 3    0 . 2    1 . 2 8   3 0 . 8 6   - 0 . 0 8   0 . 0 6  1 1 . 7 2   1 . 1 2   0 . 0 1  1 1 . 9 4   1 8 . 4    2
    2 6 8 3     2 6 8 3 : A r m 2    O r i g i n    6 . 5 0   4 4 . 9 5    0 . 5 1   - 1 . 4 0       1 2 5 . 8 1        - 0 . 7 4    0 . 7   - 0 . 7 8   3 4 . 1 1   - 0 . 1 9  - 0 . 0 4  1 2 . 5 8   1 . 2 4   0 . 0 4  1 2 . 8 1   1 9 . 7    2
    2 6 8 3        T u b e  1       E n d    9 . 5 0   4 1 . 7 1    0 . 4 7   - 1 . 2 5       2 2 8 . 1 5        - 1 . 3 0    0 . 7   - 0 . 7 8   3 4 . 1 1   - 0 . 1 9  - 0 . 0 3  2 1 . 1 1   1 . 1 9   0 . 0 4  2 1 . 2 5   3 2 . 7    2
    2 6 8 3        T u b e  1    O r i g i n    9 . 5 0   4 1 . 7 1    0 . 4 7   - 1 . 2 5       2 2 8 . 1 5        - 1 . 3 0    0 . 7   - 1 . 0 9   3 4 . 2 7   - 0 . 1 9  - 0 . 0 5  2 1 . 1 1   1 . 2 0   0 . 0 4  2 1 . 2 7   3 2 . 7    2
    2 6 8 3      2 6 8 3 : B C T       E n d   1 2 . 5 0   3 8 . 5 5    0 . 4 4   - 1 . 1 1       3 3 0 . 9 7        - 1 . 8 6    0 . 7   - 1 . 0 9   3 4 . 2 7   - 0 . 1 9  - 0 . 0 5  2 8 . 4 1   1 . 1 5   0 . 0 3  2 8 . 5 3   4 3 . 9    2
    2 6 8 3      2 6 8 3 : B C T    O r i g i n   1 2 . 5 0   3 8 . 5 5    0 . 4 4   - 1 . 1 1       3 3 0 . 9 7        - 1 . 8 6    0 . 7    0 . 0 6   4 9 . 9 5   - 0 . 1 9   0 . 0 0  2 8 . 4 1   1 . 6 8   0 . 0 3  2 8 . 5 7   4 4 . 0    2
    2 6 8 3  2 6 8 3 : B o t C o n n       E n d   1 3 . 0 0   3 8 . 0 3    0 . 4 4   - 1 . 0 9       3 5 5 . 9 5        - 1 . 9 6    0 . 7    0 . 0 6   4 9 . 9 5   - 0 . 1 9   0 . 0 0  3 0 . 1 8   1 . 6 7   0 . 0 3  3 0 . 3 3   4 6 . 7    2
    2 6 8 3  2 6 8 3 : B o t C o n n    O r i g i n   1 3 . 0 0   3 8 . 0 3    0 . 4 4   - 1 . 0 9       3 5 5 . 9 5        - 1 . 9 6    0 . 7   - 9 . 7 4   3 4 . 1 3   - 0 . 1 9  - 0 . 4 1  3 0 . 1 8   1 . 1 4   0 . 0 3  3 0 . 6 6   4 7 . 2    2
    2 6 8 3      2 6 8 3 : B C B       E n d   1 3 . 5 0   3 7 . 5 2    0 . 4 3   - 1 . 0 7       3 7 3 . 0 1        - 2 . 0 6    0 . 7   - 9 . 7 4   3 4 . 1 3   - 0 . 1 9  - 0 . 4 1  3 1 . 2 5   1 . 1 4   0 . 0 3  3 1 . 7 2   4 8 . 8    2
    2 6 8 3      2 6 8 3 : B C B    O r i g i n   1 3 . 5 0   3 7 . 5 2    0 . 4 3   - 1 . 0 7       3 7 3 . 0 1        - 2 . 0 6    0 . 7  - 1 1 . 1 8   1 8 . 5 9   - 0 . 1 9  - 0 . 4 7  3 1 . 2 5   0 . 6 2   0 . 0 3  3 1 . 7 4   4 8 . 8    2
    2 6 8 3    2 6 8 3 : W V G D 7       E n d   1 5 . 0 0   3 6 . 0 0    0 . 4 2   - 1 . 0 0       4 0 0 . 8 9        - 2 . 3 4    0 . 7  - 1 1 . 1 8   1 8 . 5 9   - 0 . 1 9  - 0 . 4 6  3 2 . 4 0   0 . 6 1   0 . 0 3  3 2 . 8 8   5 0 . 6    2
    2 6 8 3    2 6 8 3 : W V G D 7    O r i g i n   1 5 . 0 0   3 6 . 0 0    0 . 4 2   - 1 . 0 0       4 0 0 . 8 9        - 2 . 3 4    0 . 7  - 1 1 . 9 7   1 9 . 0 3   - 0 . 1 9  - 0 . 4 9  3 2 . 4 0   0 . 6 2   0 . 0 3  3 2 . 9 1   5 0 . 6    2
    2 6 8 3     2 6 8 3 : A r m 3       E n d   1 9 . 5 0   3 1 . 6 2    0 . 3 7   - 0 . 8 2       4 8 6 . 5 0        - 3 . 2 0    0 . 7  - 1 1 . 9 7   1 9 . 0 3   - 0 . 1 9  - 0 . 4 7  3 5 . 4 4   0 . 5 9   0 . 0 3  3 5 . 9 2   5 5 . 3    2
    2 6 8 3     2 6 8 3 : A r m 3    O r i g i n   1 9 . 5 0   3 1 . 6 2    0 . 3 7   - 0 . 8 2       4 9 9 . 0 6        - 3 . 5 2    1 . 4  - 1 4 . 4 8   2 2 . 3 2   - 0 . 3 0  - 0 . 5 7  3 6 . 3 6   0 . 6 9   0 . 0 5  3 6 . 9 5   5 6 . 8    2
    2 6 8 3        T u b e  1       E n d   2 2 . 2 5   2 9 . 0 9    0 . 3 4   - 0 . 7 3       5 6 0 . 4 3        - 4 . 3 4    1 . 4  - 1 4 . 4 8   2 2 . 3 2   - 0 . 3 0  - 0 . 5 5  3 8 . 4 2   0 . 6 7   0 . 0 5  3 8 . 9 9   6 0 . 0    2
    2 6 8 3        T u b e  1    O r i g i n   2 2 . 2 5   2 9 . 0 9    0 . 3 4   - 0 . 7 3       5 6 0 . 4 3        - 4 . 3 4    1 . 4  - 1 4 . 8 0   2 2 . 4 4   - 0 . 3 0  - 0 . 5 6  3 8 . 4 2   0 . 6 7   0 . 0 5  3 9 . 0 1   6 0 . 0    2
    2 6 8 3    2 6 8 3 : W V G D 6       E n d   2 5 . 0 0   2 6 . 6 7    0 . 3 2   - 0 . 6 4       6 2 2 . 1 3        - 5 . 1 6    1 . 4  - 1 4 . 8 0   2 2 . 4 4   - 0 . 3 0  - 0 . 5 4  4 0 . 2 1   0 . 6 5   0 . 0 5  4 0 . 7 7   6 2 . 7    2
    2 6 8 3    2 6 8 3 : W V G D 6    O r i g i n   2 5 . 0 0   2 6 . 6 7    0 . 3 2   - 0 . 6 4       6 2 2 . 1 3        - 5 . 1 6    1 . 4  - 1 5 . 6 1   2 2 . 8 5   - 0 . 3 0  - 0 . 5 7  4 0 . 2 1   0 . 6 7   0 . 0 5  4 0 . 8 0   6 2 . 8    2
    2 6 8 3        T u b e  1       E n d   2 7 . 7 5   2 4 . 3 6    0 . 2 9   - 0 . 5 6       6 8 4 . 9 8        - 5 . 9 8    1 . 4  - 1 5 . 6 1   2 2 . 8 5   - 0 . 3 0  - 0 . 5 6  4 1 . 8 0   0 . 6 5   0 . 0 4  4 2 . 3 7   6 5 . 2    2
    2 6 8 3        T u b e  1    O r i g i n   2 7 . 7 5   2 4 . 3 6    0 . 2 9   - 0 . 5 6       6 8 4 . 9 8        - 5 . 9 8    1 . 3  - 1 5 . 9 5   2 2 . 9 8   - 0 . 3 0  - 0 . 5 7  4 1 . 8 0   0 . 6 5   0 . 0 4  4 2 . 3 9   6 5 . 2    2
    2 6 8 3     2 6 8 3 : A r m 4       E n d   3 0 . 5 0   2 2 . 1 7    0 . 2 7   - 0 . 4 8       7 4 8 . 1 6        - 6 . 7 9    1 . 3  - 1 5 . 9 5   2 2 . 9 8   - 0 . 3 0  - 0 . 5 5  4 3 . 1 7   0 . 6 3   0 . 0 4  4 3 . 7 4   6 8 . 1    2
    2 6 8 3     2 6 8 3 : A r m 4    O r i g i n   3 0 . 5 0   2 2 . 1 7    0 . 2 7   - 0 . 4 8       7 5 6 . 7 4        - 7 . 0 1    1 . 8  - 1 8 . 3 5   2 6 . 2 1   - 0 . 4 0  - 0 . 6 4  4 3 . 6 7   0 . 7 2   0 . 0 6  4 4 . 3 3   6 9 . 0    2
    2 6 8 3       S p l i c e T       E n d   3 4 . 8 3   1 8 . 9 5    0 . 2 3   - 0 . 3 8       8 7 0 . 3 3        - 8 . 7 5    1 . 8  - 1 8 . 3 5   2 6 . 2 1   - 0 . 4 0  - 0 . 6 1  4 6 . 1 4   0 . 6 9   0 . 0 5  4 6 . 7 7   7 4 . 4    2
    2 6 8 3       S p l i c e T    O r i g i n   3 4 . 8 3   1 8 . 9 5    0 . 2 3   - 0 . 3 8       8 7 0 . 3 3        - 8 . 7 5    1 . 8  - 1 8 . 6 6   2 6 . 3 1   - 0 . 4 0  - 0 . 6 2  4 6 . 1 4   0 . 7 0   0 . 0 5  4 6 . 7 8   7 4 . 4    2
    2 6 8 3    2 6 8 3 : W V G D 5       E n d   3 5 . 0 0   1 8 . 8 3    0 . 2 3   - 0 . 3 8       8 7 4 . 7 2        - 8 . 8 2    1 . 8  - 1 8 . 6 6   2 6 . 3 1   - 0 . 4 0  - 0 . 5 3  4 0 . 5 1   0 . 5 9   0 . 0 5  4 1 . 0 6   6 3 . 2    2
    2 6 8 3    2 6 8 3 : W V G D 5    O r i g i n   3 5 . 0 0   1 8 . 8 3    0 . 2 3   - 0 . 3 8       8 7 4 . 7 2        - 8 . 8 2    1 . 8  - 1 9 . 6 8   2 6 . 7 1   - 0 . 4 0  - 0 . 5 6  4 0 . 5 1   0 . 6 0   0 . 0 5  4 1 . 0 9   6 3 . 2    2
    2 6 8 3       S p l i c e B       E n d   3 9 . 0 0   1 6 . 1 1    0 . 2 0   - 0 . 3 0       9 8 1 . 5 6       - 1 0 . 4 2    1 . 8  - 1 9 . 6 8   2 6 . 7 1   - 0 . 4 0  - 0 . 5 4  4 2 . 0 9   0 . 5 8   0 . 0 4  4 2 . 6 4   6 5 . 6    2
    2 6 8 3       S p l i c e B    O r i g i n   3 9 . 0 0   1 6 . 1 1    0 . 2 0   - 0 . 3 0       9 8 1 . 5 6       - 1 0 . 4 3    1 . 8  - 2 0 . 4 3   2 6 . 8 8   - 0 . 4 0  - 0 . 5 6  4 2 . 0 9   0 . 5 8   0 . 0 4  4 2 . 6 6   6 5 . 6    2
    2 6 8 3        T u b e  2       E n d   4 2 . 0 0   1 4 . 2 2    0 . 1 7   - 0 . 2 5      1 0 6 2 . 2 1       - 1 1 . 6 3    1 . 8  - 2 0 . 4 3   2 6 . 8 8   - 0 . 4 0  - 0 . 5 4  4 3 . 0 7   0 . 5 7   0 . 0 4  4 3 . 6 2   6 7 . 1    2
    2 6 8 3        T u b e  2    O r i g i n   4 2 . 0 0   1 4 . 2 2    0 . 1 7   - 0 . 2 5      1 0 6 2 . 2 1       - 1 1 . 6 3    1 . 8  - 2 0 . 9 1   2 7 . 0 3   - 0 . 4 0  - 0 . 5 6  4 3 . 0 7   0 . 5 7   0 . 0 4  4 3 . 6 4   6 7 . 1    2
    2 6 8 3    2 6 8 3 : W V G D 4       E n d   4 5 . 0 0   1 2 . 4 5    0 . 1 5   - 0 . 2 0      1 1 4 3 . 3 0       - 1 2 . 8 3    1 . 8  - 2 0 . 9 1   2 7 . 0 3   - 0 . 4 0  - 0 . 5 4  4 3 . 9 0   0 . 5 5   0 . 0 4  4 4 . 4 5   6 8 . 4    2
    2 6 8 3    2 6 8 3 : W V G D 4    O r i g i n   4 5 . 0 0   1 2 . 4 5    0 . 1 5   - 0 . 2 0      1 1 4 3 . 3 0       - 1 2 . 8 4    1 . 8  - 2 2 . 0 5   2 7 . 5 1   - 0 . 4 0  - 0 . 5 7  4 3 . 9 0   0 . 5 6   0 . 0 4  4 4 . 4 8   6 8 . 4    2
    2 6 8 3        T u b e  2       E n d   5 0 . 0 0    9 . 7 8    0 . 1 2   - 0 . 1 4      1 2 8 0 . 8 4       - 1 4 . 8 3    1 . 8  - 2 2 . 0 5   2 7 . 5 1   - 0 . 4 0  - 0 . 5 5  4 5 . 0 6   0 . 5 4   0 . 0 3  4 5 . 6 2   7 0 . 2    2
    2 6 8 3        T u b e  2    O r i g i n   5 0 . 0 0    9 . 7 8    0 . 1 2   - 0 . 1 4      1 2 8 0 . 8 4       - 1 4 . 8 3    1 . 8  - 2 2 . 8 9   2 7 . 7 6   - 0 . 4 0  - 0 . 5 7  4 5 . 0 6   0 . 5 5   0 . 0 3  4 5 . 6 4   7 0 . 2    2
    2 6 8 3    2 6 8 3 : W V G D 3       E n d   5 5 . 0 0    7 . 4 4    0 . 0 9   - 0 . 1 0      1 4 1 9 . 6 4       - 1 6 . 8 2    1 . 8  - 2 2 . 8 9   2 7 . 7 6   - 0 . 4 0  - 0 . 5 4  4 5 . 9 2   0 . 5 2   0 . 0 3  4 6 . 4 7   7 2 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 3    O r i g i n   5 5 . 0 0    7 . 4 4    0 . 0 9   - 0 . 1 0      1 4 1 9 . 6 4       - 1 6 . 8 3    1 . 8  - 2 4 . 2 5   2 8 . 3 0   - 0 . 4 0  - 0 . 5 8  4 5 . 9 2   0 . 5 3   0 . 0 3  4 6 . 5 1   7 3 . 0    2
    2 6 8 3        T u b e  2       E n d   6 0 . 0 0    5 . 4 4    0 . 0 7   - 0 . 0 6      1 5 6 1 . 1 3       - 1 8 . 8 1    1 . 8  - 2 4 . 2 5   2 8 . 3 0   - 0 . 4 0  - 0 . 5 5  4 6 . 5 9   0 . 5 1   0 . 0 3  4 7 . 1 5   7 5 . 5    2
    2 6 8 3        T u b e  2    O r i g i n   6 0 . 0 0    5 . 4 4    0 . 0 7   - 0 . 0 6      1 5 6 1 . 1 3       - 1 8 . 8 1    1 . 8  - 2 5 . 1 5   2 8 . 5 7   - 0 . 4 0  - 0 . 5 7  4 6 . 5 9   0 . 5 2   0 . 0 3  4 7 . 1 7   7 5 . 6    2
    2 6 8 3    2 6 8 3 : W V G D 2       E n d   6 5 . 0 0    3 . 7 6    0 . 0 5   - 0 . 0 4      1 7 0 3 . 9 7       - 2 0 . 7 8    1 . 8  - 2 5 . 1 5   2 8 . 5 7   - 0 . 4 0  - 0 . 5 5  4 7 . 0 6   0 . 5 0   0 . 0 3  4 7 . 6 2   7 7 . 9    2
    2 6 8 3    2 6 8 3 : W V G D 2    O r i g i n   6 5 . 0 0    3 . 7 6    0 . 0 5   - 0 . 0 4      1 7 0 3 . 9 7       - 2 0 . 7 9    1 . 8  - 2 6 . 5 4   2 9 . 1 1   - 0 . 4 0  - 0 . 5 8  4 7 . 0 6   0 . 5 1   0 . 0 3  4 7 . 6 5   7 8 . 0    2
    2 6 8 3       S p l i c e T       E n d   6 9 . 7 5    2 . 4 5    0 . 0 3   - 0 . 0 2      1 8 4 2 . 2 6       - 2 2 . 6 6    1 . 8  - 2 6 . 5 4   2 9 . 1 1   - 0 . 4 0  - 0 . 5 6  4 7 . 4 0   0 . 4 9   0 . 0 3  4 7 . 9 7   8 0 . 1    2
    2 6 8 3       S p l i c e T    O r i g i n   6 9 . 7 5    2 . 4 5    0 . 0 3   - 0 . 0 2      1 8 4 2 . 2 6       - 2 2 . 6 6    1 . 8  - 2 7 . 4 5   2 9 . 3 2   - 0 . 3 9  - 0 . 5 8  4 7 . 4 0   0 . 4 9   0 . 0 3  4 7 . 9 9   8 0 . 1    2
    2 6 8 3        S p l i c e       E n d   7 2 . 3 8    1 . 8 5    0 . 0 2   - 0 . 0 2      1 9 1 9 . 2 3       - 2 3 . 6 9    1 . 8  - 2 7 . 4 5   2 9 . 3 2   - 0 . 3 9  - 0 . 5 8  4 9 . 4 4   0 . 4 9   0 . 0 3  5 0 . 0 3   8 3 . 5    2
    2 6 8 3        S p l i c e    O r i g i n   7 2 . 3 8    1 . 8 5    0 . 0 2   - 0 . 0 2      1 9 1 9 . 2 3       - 2 3 . 7 0    1 . 8  - 2 8 . 3 8   2 9 . 4 8   - 0 . 3 9  - 0 . 6 0  4 9 . 4 4   0 . 4 9   0 . 0 3  5 0 . 0 5   8 3 . 5    2
    2 6 8 3    2 6 8 3 : W V G D 1       E n d   7 5 . 0 0    1 . 3 3    0 . 0 2   - 0 . 0 1      1 9 9 6 . 6 1       - 2 4 . 7 2    1 . 8  - 2 8 . 3 8   2 9 . 4 8   - 0 . 3 9  - 0 . 5 9  4 9 . 5 0   0 . 4 9   0 . 0 2  5 0 . 1 0   8 4 . 6    2
    2 6 8 3    2 6 8 3 : W V G D 1    O r i g i n   7 5 . 0 0    1 . 3 3    0 . 0 2   - 0 . 0 1      1 9 9 6 . 6 1       - 2 4 . 7 3    1 . 8  - 2 9 . 8 4   2 9 . 9 6   - 0 . 3 9  - 0 . 6 2  4 9 . 5 0   0 . 4 9   0 . 0 2  5 0 . 1 3   8 4 . 6    2
    2 6 8 3        T u b e  3       E n d   8 0 . 0 0    0 . 5 9    0 . 0 1   - 0 . 0 0      2 1 4 6 . 4 2       - 2 6 . 6 8    1 . 8  - 2 9 . 8 4   2 9 . 9 6   - 0 . 3 9  - 0 . 6 0  4 9 . 5 8   0 . 4 8   0 . 0 2  5 0 . 1 9   8 6 . 6    2
    2 6 8 3        T u b e  3    O r i g i n   8 0 . 0 0    0 . 5 9    0 . 0 1   - 0 . 0 0      2 1 4 6 . 4 2       - 2 6 . 6 8    1 . 8  - 3 0 . 8 4   3 0 . 2 5   - 0 . 3 9  - 0 . 6 2  4 9 . 5 8   0 . 4 8   0 . 0 2  5 0 . 2 1   8 6 . 7    2
    2 6 8 3        T u b e  3       E n d   8 5 . 0 0    0 . 1 5    0 . 0 0   - 0 . 0 0      2 2 9 7 . 6 7       - 2 8 . 6 2    1 . 8  - 3 0 . 8 4   3 0 . 2 5   - 0 . 3 9  - 0 . 6 0  4 9 . 5 7   0 . 4 6   0 . 0 2  5 0 . 1 8   8 8 . 6    2
    2 6 8 3        T u b e  3    O r i g i n   8 5 . 0 0    0 . 1 5    0 . 0 0   - 0 . 0 0      2 2 9 7 . 6 7       - 2 8 . 6 3    1 . 8  - 3 1 . 8 6   3 0 . 5 5   - 0 . 3 9  - 0 . 6 2  4 9 . 5 7   0 . 4 7   0 . 0 2  5 0 . 2 0   8 8 . 6    2
    2 6 8 3        2 6 8 3 : g       E n d   9 0 . 0 0    0 . 0 0    0 . 0 0    0 . 0 0      2 4 5 0 . 4 0       - 3 0 . 5 6    1 . 8  - 3 1 . 8 6   3 0 . 5 5   - 0 . 3 9  - 0 . 6 0  4 9 . 4 9   0 . 4 5   0 . 0 2  5 0 . 0 9   9 0 . 6    2



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 1 / 3 0

D e t a i l e d  T u b u l a r  D a v i t  A r m  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

 E l e m e n t       J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .        V e r t .        H o r z .  T o r s .  A x i a l   V e r t .   H o r z .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l       L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .         M o m .         M o m .   M o m .  F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                               ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k ) ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  D a v i t 1    D a v i t 1 : O    O r i g i n    0 . 0 0   5 0 . 9 5    0 . 5 7   - 0 . 7 6         0 . 5 7         0 . 2 7    0 . 0  - 0 . 9 7   - 0 . 1 2   - 0 . 0 6  - 0 . 1 6   0 . 4 7   0 . 0 4   0 . 0 0   0 . 6 3    1 . 0    1
  D a v i t 1  D a v i t 1 : E n d       E n d    4 . 7 4   5 2 . 8 3    0 . 6 0    4 . 1 3        - 0 . 0 0         0 . 0 0    0 . 0  - 0 . 9 7   - 0 . 1 2   - 0 . 0 6  - 0 . 2 8   0 . 0 0   0 . 0 8   0 . 0 0   0 . 3 1    0 . 5    1

  D a v i t 2    D a v i t 2 : O    O r i g i n    0 . 0 0   5 0 . 8 6    0 . 5 6   - 2 . 5 8        - 4 . 1 7        - 0 . 0 7    0 . 0   1 . 1 3    0 . 8 8    0 . 0 2   0 . 1 8   3 . 0 9   0 . 2 8   0 . 0 0   3 . 3 1    5 . 1    1
  D a v i t 2  D a v i t 2 : E n d       E n d    4 . 7 4   5 2 . 3 0    0 . 5 7   - 7 . 6 5         0 . 0 0         0 . 0 0    0 . 0   1 . 1 3    0 . 8 8    0 . 0 2   0 . 3 3   0 . 0 0   0 . 5 1   0 . 0 0   0 . 9 5    1 . 5    1

  D a v i t 3    D a v i t 3 : O    O r i g i n    0 . 0 0   4 4 . 9 9    0 . 5 1   - 0 . 4 2        - 2 . 5 9         0 . 7 0    0 . 0  - 1 . 5 9    0 . 3 6   - 0 . 0 8  - 0 . 1 1   0 . 5 0   0 . 0 5   0 . 0 0   0 . 6 2    0 . 9    1
  D a v i t 3   # D a v i t 3 : 0       E n d    4 . 4 5   4 6 . 3 0    0 . 5 4    4 . 2 5        - 1 . 0 0         0 . 3 5    0 . 0  - 1 . 5 9    0 . 3 6   - 0 . 0 8  - 0 . 1 5   0 . 3 6   0 . 0 7   0 . 0 0   0 . 5 2    0 . 8    1
  D a v i t 3   # D a v i t 3 : 0    O r i g i n    4 . 4 5   4 6 . 3 0    0 . 5 4    4 . 2 5        - 1 . 0 0         0 . 3 5    0 . 0  - 1 . 5 4    0 . 2 2   - 0 . 0 8  - 0 . 1 5   0 . 3 6   0 . 0 4   0 . 0 0   0 . 5 1    0 . 8    1
  D a v i t 3  D a v i t 3 : E n d       E n d    8 . 9 0   4 7 . 6 0    0 . 5 6    8 . 9 1        - 0 . 0 0         0 . 0 0    0 . 0  - 1 . 5 4    0 . 2 2   - 0 . 0 8  - 0 . 2 2   0 . 0 0   0 . 0 7   0 . 0 0   0 . 2 5    0 . 4    1

  D a v i t 4    D a v i t 4 : O    O r i g i n    0 . 0 0   4 4 . 9 0    0 . 5 0   - 2 . 3 7       - 1 0 . 9 1        - 0 . 2 5   - 0 . 0   1 . 3 8    1 . 3 1    0 . 0 3   0 . 1 0   2 . 0 3   0 . 1 8   0 . 0 0   2 . 1 5    3 . 3    1
  D a v i t 4   # D a v i t 4 : 0       E n d    4 . 4 5   4 5 . 7 8    0 . 5 0   - 7 . 1 6        - 5 . 1 0        - 0 . 1 3   - 0 . 0   1 . 3 8    1 . 3 1    0 . 0 3   0 . 1 3   1 . 7 4   0 . 2 5   0 . 0 0   1 . 9 2    3 . 0    1
  D a v i t 4   # D a v i t 4 : 0    O r i g i n    4 . 4 5   4 5 . 7 8    0 . 5 0   - 7 . 1 6        - 5 . 1 0        - 0 . 1 3    0 . 0   1 . 4 1    1 . 1 5    0 . 0 3   0 . 1 3   1 . 7 4   0 . 2 2   0 . 0 0   1 . 9 1    2 . 9    1
  D a v i t 4  D a v i t 4 : E n d       E n d    8 . 9 0   4 6 . 6 6    0 . 5 0  - 1 1 . 9 6         0 . 0 0         0 . 0 0    0 . 0   1 . 4 1    1 . 1 5    0 . 0 3   0 . 2 0   0 . 0 0   0 . 3 3   0 . 0 0   0 . 6 1    0 . 9    1

  D a v i t 5    D a v i t 5 : O    O r i g i n    0 . 0 0   3 1 . 6 6    0 . 3 7    0 . 1 6        - 3 . 7 6         0 . 9 5    0 . 0  - 1 . 6 3    0 . 4 2   - 0 . 0 8  - 0 . 1 1   0 . 7 2   0 . 0 6   0 . 0 0   0 . 8 4    1 . 3    1
  D a v i t 5   # D a v i t 5 : 0       E n d    5 . 0 0   3 3 . 0 1    0 . 4 0    4 . 6 5        - 1 . 6 5         0 . 5 6    0 . 0  - 1 . 6 3    0 . 4 2   - 0 . 0 8  - 0 . 1 4   0 . 5 3   0 . 0 8   0 . 0 0   0 . 6 9    1 . 1    1
  D a v i t 5   # D a v i t 5 : 0    O r i g i n    5 . 0 0   3 3 . 0 1    0 . 4 0    4 . 6 5        - 1 . 6 5         0 . 5 6    0 . 0  - 1 . 5 7    0 . 2 8   - 0 . 0 8  - 0 . 1 4   0 . 5 3   0 . 0 5   0 . 0 0   0 . 6 8    1 . 0    1
  D a v i t 5   # D a v i t 5 : 1       E n d    8 . 5 2   3 3 . 9 6    0 . 4 2    7 . 8 2        - 0 . 6 7         0 . 2 8    0 . 0  - 1 . 5 7    0 . 2 8   - 0 . 0 8  - 0 . 1 7   0 . 3 4   0 . 0 6   0 . 0 0   0 . 5 2    0 . 8    1
  D a v i t 5   # D a v i t 5 : 1    O r i g i n    8 . 5 2   3 3 . 9 6    0 . 4 2    7 . 8 2        - 0 . 6 7         0 . 2 8    0 . 0  - 1 . 5 4    0 . 1 9   - 0 . 0 8  - 0 . 1 7   0 . 3 4   0 . 0 5   0 . 0 0   0 . 5 1    0 . 8    1
  D a v i t 5  D a v i t 5 : E n d       E n d   1 2 . 0 5   3 4 . 9 0    0 . 4 4   1 0 . 9 8        - 0 . 0 0         0 . 0 0    0 . 0  - 1 . 5 4    0 . 1 9   - 0 . 0 8  - 0 . 2 2   0 . 0 0   0 . 0 6   0 . 0 0   0 . 2 5    0 . 4    1

  D a v i t 6    D a v i t 6 : O    O r i g i n    0 . 0 0   3 1 . 5 9    0 . 3 7   - 1 . 8 0       - 1 6 . 0 1        - 0 . 3 4   - 0 . 0   1 . 3 2    1 . 4 6    0 . 0 3   0 . 0 9   2 . 9 8   0 . 2 0   0 . 0 0   3 . 0 9    4 . 8    1
  D a v i t 6   # D a v i t 6 : 0       E n d    5 . 0 0   3 2 . 5 8    0 . 3 7   - 6 . 4 2        - 8 . 7 0        - 0 . 2 0   - 0 . 0   1 . 3 2    1 . 4 6    0 . 0 3   0 . 1 2   2 . 6 4   0 . 2 6   0 . 0 0   2 . 8 0    4 . 3    1
  D a v i t 6   # D a v i t 6 : 0    O r i g i n    5 . 0 0   3 2 . 5 8    0 . 3 7   - 6 . 4 2        - 8 . 7 0        - 0 . 2 0   - 0 . 0   1 . 3 5    1 . 2 9    0 . 0 3   0 . 1 2   2 . 6 4   0 . 2 3   0 . 0 0   2 . 7 9    4 . 3    1
  D a v i t 6   # D a v i t 6 : 1       E n d    8 . 5 2   3 3 . 2 9    0 . 3 7   - 9 . 7 0        - 4 . 1 5        - 0 . 1 0   - 0 . 0   1 . 3 5    1 . 2 9    0 . 0 3   0 . 1 5   1 . 9 5   0 . 2 8   0 . 0 0   2 . 1 6    3 . 3    1
  D a v i t 6   # D a v i t 6 : 1    O r i g i n    8 . 5 2   3 3 . 2 9    0 . 3 7   - 9 . 7 0        - 4 . 1 5        - 0 . 1 0    0 . 0   1 . 3 7    1 . 1 8    0 . 0 3   0 . 1 5   1 . 9 5   0 . 2 6   0 . 0 0   2 . 1 5    3 . 3    1
  D a v i t 6  D a v i t 6 : E n d       E n d   1 2 . 0 5   3 4 . 0 0    0 . 3 7  - 1 3 . 0 0         0 . 0 0         0 . 0 0    0 . 0   1 . 3 7    1 . 1 8    0 . 0 3   0 . 2 0   0 . 0 0   0 . 3 4   0 . 0 0   0 . 6 3    1 . 0    1

  D a v i t 7    D a v i t 7 : O    O r i g i n    0 . 0 0   2 2 . 2 0    0 . 2 7    0 . 4 3        - 2 . 9 8         0 . 7 0    0 . 0  - 1 . 5 8    0 . 4 0   - 0 . 0 8  - 0 . 1 1   0 . 5 7   0 . 0 6   0 . 0 0   0 . 6 9    1 . 1    1
  D a v i t 7   # D a v i t 7 : 0       E n d    4 . 4 5   2 3 . 0 8    0 . 2 9    3 . 7 6        - 1 . 1 8         0 . 3 5    0 . 0  - 1 . 5 8    0 . 4 0   - 0 . 0 8  - 0 . 1 5   0 . 4 2   0 . 0 8   0 . 0 0   0 . 5 8    0 . 9    1
  D a v i t 7   # D a v i t 7 : 0    O r i g i n    4 . 4 5   2 3 . 0 8    0 . 2 9    3 . 7 6        - 1 . 1 8         0 . 3 5    0 . 0  - 1 . 5 3    0 . 2 7   - 0 . 0 8  - 0 . 1 4   0 . 4 2   0 . 0 5   0 . 0 0   0 . 5 7    0 . 9    1
  D a v i t 7  D a v i t 7 : E n d       E n d    8 . 9 0   2 3 . 9 6    0 . 3 1    7 . 0 9        - 0 . 0 0         0 . 0 0    0 . 0  - 1 . 5 3    0 . 2 7   - 0 . 0 8  - 0 . 2 2   0 . 0 0   0 . 0 8   0 . 0 0   0 . 2 6    0 . 4    1

  D a v i t 8    D a v i t 8 : O    O r i g i n    0 . 0 0   2 2 . 1 4    0 . 2 6   - 1 . 3 9       - 1 1 . 2 5        - 0 . 2 5   - 0 . 0   1 . 3 5    1 . 3 5    0 . 0 3   0 . 0 9   2 . 0 9   0 . 1 9   0 . 0 0   2 . 2 1    3 . 4    1
  D a v i t 8   # D a v i t 8 : 0       E n d    4 . 4 5   2 2 . 8 1    0 . 2 6   - 4 . 7 9        - 5 . 2 6        - 0 . 1 2   - 0 . 0   1 . 3 5    1 . 3 5    0 . 0 3   0 . 1 3   1 . 8 0   0 . 2 5   0 . 0 0   1 . 9 7    3 . 0    1
  D a v i t 8   # D a v i t 8 : 0    O r i g i n    4 . 4 5   2 2 . 8 1    0 . 2 6   - 4 . 7 9        - 5 . 2 6        - 0 . 1 2    0 . 0   1 . 3 8    1 . 1 8    0 . 0 3   0 . 1 3   1 . 8 0   0 . 2 2   0 . 0 0   1 . 9 6    3 . 0    1
  D a v i t 8  D a v i t 8 : E n d       E n d    8 . 9 0   2 3 . 4 8    0 . 2 7   - 8 . 2 2         0 . 0 0         0 . 0 0    0 . 0   1 . 3 8    1 . 1 8    0 . 0 3   0 . 2 0   0 . 0 0   0 . 3 4   0 . 0 0   0 . 6 3    1 . 0    1

S u m m a r y  o f  C l a m p  C a p a c i t i e s  a n d  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e " :

   C l a m p   F o r c e     I n p u t  F a c t o r e d  H o l d i n g     I n p u t  F a c t o r e d  H a r d w a r e   M a x .
   L a b e l          H o l d i n g   H o l d i n g    U s a g e  H a r d w a r e  H a r d w a r e     U s a g e  U s a g e
                C a p a c i t y  C a p a c i t y          C a p a c i t y  C a p a c i t y
         ( k i p s )    ( k i p s )    ( k i p s )        %    ( k i p s )    ( k i p s )         %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  C l a m p 1   0 . 9 6 4     8 0 . 0 0     8 0 . 0 0     1 . 2 1      0 . 0 0      0 . 0 0      0 . 0 0   1 . 2 1
  C l a m p 2   1 . 4 1 4     8 0 . 0 0     8 0 . 0 0     1 . 7 7      0 . 0 0      0 . 0 0      0 . 0 0   1 . 7 7
  C l a m p 3   1 . 5 3 2     8 0 . 0 0     8 0 . 0 0     1 . 9 1      0 . 0 0      0 . 0 0      0 . 0 0   1 . 9 1
  C l a m p 4   1 . 7 8 0     8 0 . 0 0     8 0 . 0 0     2 . 2 2      0 . 0 0      0 . 0 0      0 . 0 0   2 . 2 2



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 2 / 3 0

  C l a m p 5   1 . 5 3 2     8 0 . 0 0     8 0 . 0 0     1 . 9 1      0 . 0 0      0 . 0 0      0 . 0 0   1 . 9 1
  C l a m p 6   1 . 7 8 0     8 0 . 0 0     8 0 . 0 0     2 . 2 2      0 . 0 0      0 . 0 0      0 . 0 0   2 . 2 2
  C l a m p 7   1 . 5 3 2     8 0 . 0 0     8 0 . 0 0     1 . 9 1      0 . 0 0      0 . 0 0      0 . 0 0   1 . 9 1
  C l a m p 8   1 . 7 8 0     8 0 . 0 0     8 0 . 0 0     2 . 2 2      0 . 0 0      0 . 0 0      0 . 0 0   2 . 2 2
  C l a m p 9   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 0   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 1   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 2   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 3   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 4   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 5   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 7  2 8 . 2 6 4     8 0 . 0 0     8 0 . 0 0    3 5 . 3 3      0 . 0 0      0 . 0 0      0 . 0 0  3 5 . 3 3
 C l a m p 1 8  1 8 . 5 9 9     8 0 . 0 0     8 0 . 0 0    2 3 . 2 5      0 . 0 0      0 . 0 0      0 . 0 0  2 3 . 2 5
 C l a m p 1 9   0 . 1 8 8     8 0 . 0 0     8 0 . 0 0     0 . 2 4      0 . 0 0      0 . 0 0      0 . 0 0   0 . 2 4
 C l a m p 2 0  1 5 . 6 3 8     8 0 . 0 0     8 0 . 0 0    1 9 . 5 5      0 . 0 0      0 . 0 0      0 . 0 0  1 9 . 5 5
 C l a m p 2 1  1 5 . 6 3 8     8 0 . 0 0     8 0 . 0 0    1 9 . 5 5      0 . 0 0      0 . 0 0      0 . 0 0  1 9 . 5 5



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 3 / 3 0

* * *  A n a l y s i s  R e s u l t s  f o r  L o a d  C a s e  N o .  3  " N E S C  E x t r e m e  L o n g "  -  N u m b e r  o f  i t e r a t i o n s  i n  S A P S  1 6

E q u i l i b r i u m  J o i n t  P o s i t i o n s  a n d  R o t a t i o n s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

        J o i n t  X - D i s p l    Y - D i s p l     Z - D i s p l    X - R o t   Y - R o t    Z - R o t    X - P o s      Y - P o s  Z - P o s
        L a b e l     ( f t )       ( f t )        ( f t )    ( d e g )   ( d e g )    ( d e g )     ( f t )       ( f t )   ( f t )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
       2 6 8 3 : g        0          0           0   0 . 0 0 0 0  0 . 0 0 0 0   0 . 0 0 0 0        0          0      0
       2 6 8 3 : t    3 . 2 4 5    0 . 0 3 2 4 4    - 0 . 0 8 1 9 9  - 0 . 0 4 8 3  4 . 0 3 1 2   0 . 0 0 8 0    3 . 2 4 5    0 . 0 3 2 4 4  8 9 . 9 2
    2 6 8 3 : A r m 1    3 . 1 6 9    0 . 0 3 1 5 2    - 0 . 0 7 9 3 2  - 0 . 0 4 8 3  4 . 0 3 1 2   0 . 0 0 8 0    3 . 1 6 9    0 . 0 3 1 5 2  8 8 . 8 4
 2 6 8 3 : T o p C o n n    3 . 0 3 4     0 . 0 2 9 9    - 0 . 0 7 4 5 7  - 0 . 0 4 7 4  4 . 0 3 0 8   0 . 0 0 7 9    3 . 0 3 4     0 . 0 2 9 9  8 6 . 9 3
   2 6 8 3 : W V G D 8    2 . 8 9 4    0 . 0 2 8 2 3    - 0 . 0 6 9 6 2  - 0 . 0 4 6 6  4 . 0 1 6 2   0 . 0 0 7 8    2 . 8 9 4    0 . 0 2 8 2 3  8 4 . 9 3
    2 6 8 3 : A r m 2    2 . 7 8 9      0 . 0 2 7    - 0 . 0 6 5 9 4  - 0 . 0 4 6 1  3 . 9 8 8 7   0 . 0 0 7 7    2 . 7 8 9      0 . 0 2 7  8 3 . 4 3
     2 6 8 3 : B C T    2 . 3 8 1    0 . 0 2 2 3 5    - 0 . 0 5 2 0 5  - 0 . 0 4 1 3  3 . 7 6 3 4   0 . 0 0 6 9    2 . 3 8 1    0 . 0 2 2 3 5  7 7 . 4 5
 2 6 8 3 : B o t C o n n    2 . 3 4 8    0 . 0 2 1 9 9    - 0 . 0 5 0 9 7  - 0 . 0 4 0 9  3 . 7 3 7 7   0 . 0 0 6 9    2 . 3 4 8    0 . 0 2 1 9 9  7 6 . 9 5
     2 6 8 3 : B C B    2 . 3 1 6    0 . 0 2 1 6 3     - 0 . 0 4 9 9  - 0 . 0 4 0 6  3 . 7 1 0 8   0 . 0 0 6 8    2 . 3 1 6    0 . 0 2 1 6 3  7 6 . 4 5
   2 6 8 3 : W V G D 7    2 . 2 1 9    0 . 0 2 0 5 6    - 0 . 0 4 6 7 9  - 0 . 0 3 9 6  3 . 6 2 8 6   0 . 0 0 6 7    2 . 2 1 9    0 . 0 2 0 5 6  7 4 . 9 5
    2 6 8 3 : A r m 3    1 . 9 4 4    0 . 0 1 7 5 1    - 0 . 0 3 8 2 7  - 0 . 0 3 6 8  3 . 3 7 7 7   0 . 0 0 6 3    1 . 9 4 4    0 . 0 1 7 5 1  7 0 . 4 6
   2 6 8 3 : W V G D 6    1 . 6 3 5    0 . 0 1 4 1 7    - 0 . 0 2 9 4 4  - 0 . 0 3 1 8  3 . 0 6 3 9   0 . 0 0 5 4    1 . 6 3 5    0 . 0 1 4 1 7  6 4 . 9 7
    2 6 8 3 : A r m 4    1 . 3 5 5    0 . 0 1 1 2 9    - 0 . 0 2 2 2 3  - 0 . 0 2 7 5  2 . 7 4 8 0   0 . 0 0 4 7    1 . 3 5 5    0 . 0 1 1 2 9  5 9 . 4 8
   2 6 8 3 : W V G D 5    1 . 1 4 9   0 . 0 0 9 2 5 7    - 0 . 0 1 7 4 1  - 0 . 0 2 3 4  2 . 4 9 0 9   0 . 0 0 3 9    1 . 1 4 9   0 . 0 0 9 2 5 7  5 4 . 9 8
   2 6 8 3 : W V G D 4   0 . 7 5 8 1   0 . 0 0 5 7 2 4   - 0 . 0 0 9 5 3 1  - 0 . 0 1 6 8  1 . 9 8 8 3   0 . 0 0 2 7   0 . 7 5 8 1   0 . 0 0 5 7 2 4  4 4 . 9 9
   2 6 8 3 : W V G D 3   0 . 4 5 2 4    0 . 0 0 3 2 3    - 0 . 0 0 4 6 4  - 0 . 0 1 1 7  1 . 5 0 9 0   0 . 0 0 1 9   0 . 4 5 2 4    0 . 0 0 3 2 3     3 5
   2 6 8 3 : W V G D 2   0 . 2 2 8 2    0 . 0 0 1 5 5   - 0 . 0 0 1 9 0 7  - 0 . 0 0 7 6  1 . 0 5 6 6   0 . 0 0 1 2   0 . 2 2 8 2    0 . 0 0 1 5 5     2 5
   2 6 8 3 : W V G D 1  0 . 0 8 1 0 2  0 . 0 0 0 5 2 5 6  - 0 . 0 0 0 6 0 0 8  - 0 . 0 0 4 2  0 . 6 2 1 6   0 . 0 0 0 6  0 . 0 8 1 0 2  0 . 0 0 0 5 2 5 6     1 5
     D a v i t 1 : O    3 . 1 6 9    0 . 0 3 1 5 2    - 0 . 0 7 8 6 2  - 0 . 0 4 8 3  4 . 0 3 1 2   0 . 0 0 8 0    3 . 1 6 9    - 0 . 7 9 8 7  8 8 . 8 4
   D a v i t 1 : E n d    3 . 2 7 6    0 . 0 3 1 3 7    - 0 . 0 8 2 8 6  - 0 . 0 3 1 1  4 . 0 3 3 9   0 . 0 1 4 7    3 . 2 7 6     - 5 . 2 9 9  9 0 . 3 4
     D a v i t 2 : O    3 . 1 6 9    0 . 0 3 1 5 2    - 0 . 0 8 0 0 2  - 0 . 0 4 8 3  4 . 0 3 1 2   0 . 0 0 8 0    3 . 1 6 9     0 . 8 6 1 7  8 8 . 8 4
   D a v i t 2 : E n d    3 . 2 7 3    0 . 0 3 4 5 2    - 0 . 0 9 2 7 1  - 0 . 0 8 4 0  4 . 0 3 3 5   0 . 0 0 3 8    3 . 2 7 3      5 . 3 6 5  9 0 . 3 3
     D a v i t 3 : O    2 . 7 8 9      0 . 0 2 7    - 0 . 0 6 5 2 3  - 0 . 0 4 6 1  3 . 9 8 8 7   0 . 0 0 7 7    2 . 7 8 9    - 0 . 8 6 5 8  8 3 . 4 3
   D a v i t 3 : E n d     2 . 9 3    0 . 0 2 6 9 9    - 0 . 0 7 0 2 5  - 0 . 0 1 8 8  3 . 9 9 0 7   0 . 0 1 4 4     2 . 9 3     - 9 . 5 3 6  8 5 . 4 3
     D a v i t 4 : O    2 . 7 8 9      0 . 0 2 7    - 0 . 0 6 6 6 6  - 0 . 0 4 6 1  3 . 9 8 8 7   0 . 0 0 7 7    2 . 7 8 9     0 . 9 1 9 8  8 3 . 4 3
   D a v i t 4 : E n d    2 . 9 2 6    0 . 0 3 0 3 9    - 0 . 0 8 6 1 9  - 0 . 0 8 2 5  3 . 9 9 0 4   0 . 0 0 3 0    2 . 9 2 6      9 . 5 9 3  8 5 . 4 1
     D a v i t 5 : O    1 . 9 4 4    0 . 0 1 7 5 1     - 0 . 0 3 7 6  - 0 . 0 3 6 8  3 . 3 7 7 7   0 . 0 0 6 3    1 . 9 4 4     - 1 . 0 2 5  7 0 . 4 6
   D a v i t 5 : E n d    2 . 1 2 4    0 . 0 1 6 6 6    - 0 . 0 4 6 3 6   0 . 0 1 4 4  3 . 3 8 1 9   0 . 0 1 9 6    2 . 1 2 4      - 1 2 . 7  7 3 . 4 5
     D a v i t 6 : O    1 . 9 4 4    0 . 0 1 7 5 1    - 0 . 0 3 8 9 4  - 0 . 0 3 6 8  3 . 3 7 7 7   0 . 0 0 6 3    1 . 9 4 4      1 . 0 6 1  7 0 . 4 6
   D a v i t 6 : E n d    2 . 1 1 9     0 . 0 2 2 7    - 0 . 0 6 4 3 9  - 0 . 1 0 5 0  3 . 3 8 1 3  - 0 . 0 0 3 5    2 . 1 1 9      1 2 . 7 4  7 3 . 4 4
     D a v i t 7 : O    1 . 3 5 5    0 . 0 1 1 2 9    - 0 . 0 2 1 6 7  - 0 . 0 2 7 5  2 . 7 4 8 0   0 . 0 0 4 7    1 . 3 5 5     - 1 . 1 5 9  5 9 . 4 8
   D a v i t 7 : E n d    1 . 4 5 3    0 . 0 1 1 1 9     - 0 . 0 2 4 5  - 0 . 0 0 0 2  2 . 7 4 9 9   0 . 0 1 1 3    1 . 4 5 3     - 9 . 8 2 9  6 1 . 4 8
     D a v i t 8 : O    1 . 3 5 5    0 . 0 1 1 2 9    - 0 . 0 2 2 7 9  - 0 . 0 2 7 5  2 . 7 4 8 0   0 . 0 0 4 7    1 . 3 5 5      1 . 1 8 1  5 9 . 4 8
   D a v i t 8 : E n d     1 . 4 5    0 . 0 1 3 4 8    - 0 . 0 3 4 6 4  - 0 . 0 6 3 9  2 . 7 4 9 5  - 0 . 0 0 0 1     1 . 4 5      9 . 8 5 4  6 1 . 4 7

J o i n t  S u p p o r t  R e a c t i o n s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

  J o i n t       X      X      Y      Y  H - S h e a r       Z  C o m p .  U p l i f t  R e s u l t .  R e s u l t .       X   X - M .        Y   Y - M .  H - B e n d - M       Z   Z - M .   M a x .
  L a b e l   F o r c e  U s a g e  F o r c e  U s a g e    U s a g e   F o r c e  U s a g e   U s a g e    F o r c e    U s a g e  M o m e n t  U s a g e   M o m e n t  U s a g e     U s a g e  M o m e n t  U s a g e  U s a g e
        ( k i p s )      % ( k i p s )      %        %  ( k i p s )      %       %   ( k i p s )        %  ( f t - k )      %   ( f t - k )      %         %  ( f t - k )      %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 2 6 8 3 : g  - 2 2 . 4 9    0 . 0  - 0 . 0 3    0 . 0      0 . 0  - 3 3 . 7 6    0 . 0     0 . 0    4 0 . 5 7      0 . 0   1 1 . 0 0    0 . 0  - 1 7 8 6 . 1    0 . 0       0 . 0   - 1 . 2 7    0 . 0    0 . 0

D e t a i l e d  S t e e l  P o l e  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

 E l e m e n t         J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .  T r a n s .  M o m .   L o n g .  M o m .  T o r s .   A x i a l   T r a n .   L o n g .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l         L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .   ( L o c a l  M x )   ( L o c a l  M y )   M o m .   F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                                 ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k )  ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 4 / 3 0

    2 6 8 3        2 6 8 3 : t    O r i g i n    0 . 0 0    0 . 3 9   3 8 . 9 4   - 0 . 9 8         0 . 0 0         0 . 0 0    0 . 0   - 0 . 0 4    0 . 0 0   - 0 . 0 3  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0    0 . 0    1
    2 6 8 3     2 6 8 3 : A r m 1       E n d    1 . 0 8    0 . 3 8   3 8 . 0 3   - 0 . 9 5         0 . 0 0        - 0 . 0 3    0 . 0   - 0 . 0 4    0 . 0 0   - 0 . 0 3  - 0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 0   0 . 0 1    0 . 0    3
    2 6 8 3     2 6 8 3 : A r m 1    O r i g i n    1 . 0 8    0 . 3 8   3 8 . 0 3   - 0 . 9 5         1 . 6 6        - 0 . 3 9    0 . 1   - 1 . 0 8    0 . 0 0   - 0 . 4 6  - 0 . 0 5   0 . 2 1   0 . 0 4   0 . 0 1   0 . 2 8    0 . 4    2
    2 6 8 3  2 6 8 3 : T o p C o n n       E n d    3 . 0 0    0 . 3 6   3 6 . 4 1   - 0 . 8 9         1 . 6 6        - 1 . 2 7    0 . 1   - 1 . 0 8    0 . 0 0   - 0 . 4 6  - 0 . 0 5   0 . 2 4   0 . 0 4   0 . 0 1   0 . 3 0    0 . 5    2
    2 6 8 3  2 6 8 3 : T o p C o n n    O r i g i n    3 . 0 0    0 . 3 6   3 6 . 4 1   - 0 . 8 9         1 . 6 6        - 1 . 2 7    0 . 1    0 . 7 7   - 0 . 0 0  - 2 8 . 7 4   0 . 0 4   0 . 1 8   2 . 8 5   0 . 0 1   4 . 9 5    7 . 6    1
    2 6 8 3    2 6 8 3 : W V G D 8       E n d    5 . 0 0    0 . 3 4   3 4 . 7 2   - 0 . 8 4         1 . 6 6       - 5 8 . 7 6    0 . 1    0 . 7 7   - 0 . 0 0  - 2 8 . 7 4   0 . 0 4   6 . 1 7   1 . 0 7   0 . 0 1   6 . 4 8   1 0 . 0    3
    2 6 8 3    2 6 8 3 : W V G D 8    O r i g i n    5 . 0 0    0 . 3 4   3 4 . 7 2   - 0 . 8 4         1 . 6 6       - 5 8 . 7 6    0 . 1    0 . 4 8   - 0 . 0 0  - 2 8 . 9 4   0 . 0 2   6 . 1 7   1 . 0 7   0 . 0 1   6 . 4 7   1 0 . 0    3
    2 6 8 3     2 6 8 3 : A r m 2       E n d    6 . 5 0    0 . 3 2   3 3 . 4 6   - 0 . 7 9         1 . 6 5      - 1 0 2 . 1 7    0 . 1    0 . 4 8   - 0 . 0 0  - 2 8 . 9 4   0 . 0 2  1 0 . 2 6   1 . 0 5   0 . 0 1  1 0 . 4 5   1 6 . 1    3
    2 6 8 3     2 6 8 3 : A r m 2    O r i g i n    6 . 5 0    0 . 3 2   3 3 . 4 6   - 0 . 7 9         4 . 0 2      - 1 0 3 . 2 5    0 . 4   - 1 . 8 2   - 0 . 0 0  - 2 9 . 9 9  - 0 . 0 8  1 0 . 4 7   1 . 0 9   0 . 0 2  1 0 . 7 3   1 6 . 5    3
    2 6 8 3        T u b e  1       E n d    9 . 5 0    0 . 3 0   3 0 . 9 8   - 0 . 7 1         4 . 0 2      - 1 9 3 . 2 2    0 . 4   - 1 . 8 2   - 0 . 0 0  - 2 9 . 9 9  - 0 . 0 8  1 7 . 9 9   1 . 0 5   0 . 0 2  1 8 . 1 6   2 7 . 9    3
    2 6 8 3        T u b e  1    O r i g i n    9 . 5 0    0 . 3 0   3 0 . 9 8   - 0 . 7 1         4 . 0 2      - 1 9 3 . 2 2    0 . 4   - 2 . 1 1    0 . 0 0  - 3 0 . 1 4  - 0 . 0 9  1 7 . 9 9   1 . 0 5   0 . 0 2  1 8 . 1 8   2 8 . 0    3
    2 6 8 3      2 6 8 3 : B C T       E n d   1 2 . 5 0    0 . 2 7   2 8 . 5 7   - 0 . 6 2         4 . 0 2      - 2 8 3 . 6 5    0 . 4   - 2 . 1 1    0 . 0 0  - 3 0 . 1 4  - 0 . 0 9  2 4 . 4 4   1 . 0 1   0 . 0 2  2 4 . 5 9   3 7 . 8    3
    2 6 8 3      2 6 8 3 : B C T    O r i g i n   1 2 . 5 0    0 . 2 7   2 8 . 5 7   - 0 . 6 2         4 . 0 2      - 2 8 3 . 6 5    0 . 4   - 1 . 2 6   - 0 . 0 0  - 4 5 . 8 4  - 0 . 0 5  2 4 . 4 4   1 . 5 4   0 . 0 2  2 4 . 6 4   3 7 . 9    3
    2 6 8 3  2 6 8 3 : B o t C o n n       E n d   1 3 . 0 0    0 . 2 6   2 8 . 1 8   - 0 . 6 1         4 . 0 2      - 3 0 6 . 5 7    0 . 4   - 1 . 2 6   - 0 . 0 0  - 4 5 . 8 4  - 0 . 0 5  2 6 . 0 8   1 . 5 3   0 . 0 2  2 6 . 2 7   4 0 . 4    3
    2 6 8 3  2 6 8 3 : B o t C o n n    O r i g i n   1 3 . 0 0    0 . 2 6   2 8 . 1 8   - 0 . 6 1         4 . 0 2      - 3 0 6 . 5 7    0 . 4  - 1 0 . 7 3    0 . 0 1  - 2 9 . 8 2  - 0 . 4 5  2 6 . 0 8   1 . 0 0   0 . 0 2  2 6 . 5 9   4 0 . 9    3
    2 6 8 3      2 6 8 3 : B C B       E n d   1 3 . 5 0    0 . 2 6   2 7 . 7 9   - 0 . 6 0         4 . 0 2      - 3 2 1 . 4 8    0 . 4  - 1 0 . 7 3    0 . 0 1  - 2 9 . 8 2  - 0 . 4 5  2 7 . 0 1   0 . 9 9   0 . 0 2  2 7 . 5 2   4 2 . 3    3
    2 6 8 3      2 6 8 3 : B C B    O r i g i n   1 3 . 5 0    0 . 2 6   2 7 . 7 9   - 0 . 6 0         4 . 0 2      - 3 2 1 . 4 8    0 . 4  - 1 1 . 8 4    0 . 0 1  - 1 4 . 2 6  - 0 . 5 0  2 7 . 0 1   0 . 4 7   0 . 0 2  2 7 . 5 2   4 2 . 3    3
    2 6 8 3    2 6 8 3 : W V G D 7       E n d   1 5 . 0 0    0 . 2 5   2 6 . 6 3   - 0 . 5 6         4 . 0 4      - 3 4 2 . 8 7    0 . 4  - 1 1 . 8 4    0 . 0 1  - 1 4 . 2 6  - 0 . 4 9  2 7 . 7 8   0 . 4 7   0 . 0 2  2 8 . 2 8   4 3 . 5    3
    2 6 8 3    2 6 8 3 : W V G D 7    O r i g i n   1 5 . 0 0    0 . 2 5   2 6 . 6 3   - 0 . 5 6         4 . 0 4      - 3 4 2 . 8 7    0 . 4  - 1 2 . 6 2    0 . 0 1  - 1 4 . 6 8  - 0 . 5 2  2 7 . 7 8   0 . 4 8   0 . 0 2  2 8 . 3 1   4 3 . 6    3
    2 6 8 3     2 6 8 3 : A r m 3       E n d   1 9 . 5 0    0 . 2 1   2 3 . 3 3   - 0 . 4 6         4 . 0 9      - 4 0 8 . 9 5    0 . 4  - 1 2 . 6 2    0 . 0 1  - 1 4 . 6 8  - 0 . 4 9  2 9 . 8 3   0 . 4 6   0 . 0 2  3 0 . 3 4   4 6 . 7    3
    2 6 8 3     2 6 8 3 : A r m 3    O r i g i n   1 9 . 5 0    0 . 2 1   2 3 . 3 3   - 0 . 4 6         7 . 2 3      - 4 1 0 . 8 3    0 . 9  - 1 5 . 3 1    0 . 0 1  - 1 6 . 0 1  - 0 . 6 0  3 0 . 0 6   0 . 5 0   0 . 0 4  3 0 . 6 8   4 7 . 2    3
    2 6 8 3        T u b e  1       E n d   2 2 . 2 5    0 . 1 9   2 1 . 4 3   - 0 . 4 0         7 . 2 7      - 4 5 4 . 8 5    0 . 9  - 1 5 . 3 1    0 . 0 1  - 1 6 . 0 1  - 0 . 5 8  3 1 . 2 9   0 . 4 8   0 . 0 3  3 1 . 8 8   4 9 . 1    3
    2 6 8 3        T u b e  1    O r i g i n   2 2 . 2 5    0 . 1 9   2 1 . 4 3   - 0 . 4 0         7 . 2 7      - 4 5 4 . 8 5    0 . 9  - 1 5 . 6 0    0 . 0 1  - 1 6 . 1 3  - 0 . 5 9  3 1 . 2 9   0 . 4 8   0 . 0 3  3 1 . 8 9   4 9 . 1    3
    2 6 8 3    2 6 8 3 : W V G D 6       E n d   2 5 . 0 0    0 . 1 7   1 9 . 6 1   - 0 . 3 5         7 . 3 1      - 4 9 9 . 2 0    0 . 9  - 1 5 . 6 0    0 . 0 1  - 1 6 . 1 3  - 0 . 5 7  3 2 . 3 5   0 . 4 7   0 . 0 3  3 2 . 9 3   5 0 . 7    3
    2 6 8 3    2 6 8 3 : W V G D 6    O r i g i n   2 5 . 0 0    0 . 1 7   1 9 . 6 1   - 0 . 3 5         7 . 3 1      - 4 9 9 . 2 0    0 . 9  - 1 6 . 3 8    0 . 0 1  - 1 6 . 5 4  - 0 . 6 0  3 2 . 3 5   0 . 4 8   0 . 0 3  3 2 . 9 6   5 0 . 7    3
    2 6 8 3        T u b e  1       E n d   2 7 . 7 5    0 . 1 5   1 7 . 8 9   - 0 . 3 1         7 . 3 5      - 5 4 4 . 6 9    0 . 9  - 1 6 . 3 8    0 . 0 1  - 1 6 . 5 4  - 0 . 5 9  3 3 . 3 0   0 . 4 7   0 . 0 3  3 3 . 9 0   5 2 . 2    3
    2 6 8 3        T u b e  1    O r i g i n   2 7 . 7 5    0 . 1 5   1 7 . 8 9   - 0 . 3 1         7 . 3 5      - 5 4 4 . 6 9    0 . 9  - 1 6 . 6 9    0 . 0 1  - 1 6 . 6 7  - 0 . 6 0  3 3 . 3 0   0 . 4 7   0 . 0 3  3 3 . 9 1   5 2 . 2    3
    2 6 8 3     2 6 8 3 : A r m 4       E n d   3 0 . 5 0    0 . 1 4   1 6 . 2 6   - 0 . 2 7         7 . 3 9      - 5 9 0 . 5 3    0 . 9  - 1 6 . 6 9    0 . 0 1  - 1 6 . 6 7  - 0 . 5 8  3 4 . 1 3   0 . 4 6   0 . 0 3  3 4 . 7 2   5 4 . 0    3
    2 6 8 3     2 6 8 3 : A r m 4    O r i g i n   3 0 . 5 0    0 . 1 4   1 6 . 2 6   - 0 . 2 7         9 . 8 1      - 5 9 1 . 5 3    1 . 3  - 1 9 . 2 1    0 . 0 2  - 1 7 . 7 2  - 0 . 6 7  3 4 . 2 4   0 . 4 9   0 . 0 4  3 4 . 9 2   5 4 . 4    3
    2 6 8 3       S p l i c e T       E n d   3 4 . 8 3    0 . 1 1   1 3 . 8 8   - 0 . 2 1         9 . 8 8      - 6 6 8 . 3 1    1 . 3  - 1 9 . 2 1    0 . 0 2  - 1 7 . 7 2  - 0 . 6 4  3 5 . 5 0   0 . 4 7   0 . 0 4  3 6 . 1 5   5 7 . 5    3
    2 6 8 3       S p l i c e T    O r i g i n   3 4 . 8 3    0 . 1 1   1 3 . 8 8   - 0 . 2 1         9 . 8 8      - 6 6 8 . 3 1    1 . 3  - 1 9 . 4 9    0 . 0 2  - 1 7 . 8 2  - 0 . 6 5  3 5 . 5 0   0 . 4 7   0 . 0 4  3 6 . 1 6   5 7 . 5    3
    2 6 8 3    2 6 8 3 : W V G D 5       E n d   3 5 . 0 0    0 . 1 1   1 3 . 7 9   - 0 . 2 1         9 . 8 8      - 6 7 1 . 2 8    1 . 3  - 1 9 . 4 9    0 . 0 2  - 1 7 . 8 2  - 0 . 5 5  3 1 . 1 5   0 . 4 0   0 . 0 3  3 1 . 7 1   4 8 . 8    3
    2 6 8 3    2 6 8 3 : W V G D 5    O r i g i n   3 5 . 0 0    0 . 1 1   1 3 . 7 9   - 0 . 2 1         9 . 8 8      - 6 7 1 . 2 8    1 . 3  - 2 0 . 4 8    0 . 0 2  - 1 8 . 2 2  - 0 . 5 8  3 1 . 1 5   0 . 4 1   0 . 0 3  3 1 . 7 4   4 8 . 8    3
    2 6 8 3       S p l i c e B       E n d   3 9 . 0 0    0 . 0 9   1 1 . 7 9   - 0 . 1 7         9 . 9 5      - 7 4 4 . 1 6    1 . 3  - 2 0 . 4 8    0 . 0 2  - 1 8 . 2 2  - 0 . 5 6  3 1 . 9 4   0 . 4 0   0 . 0 3  3 2 . 5 1   5 0 . 0    3
    2 6 8 3       S p l i c e B    O r i g i n   3 9 . 0 0    0 . 0 9   1 1 . 7 9   - 0 . 1 7         9 . 9 5      - 7 4 4 . 1 6    1 . 3  - 2 1 . 1 8    0 . 0 2  - 1 8 . 4 0  - 0 . 5 8  3 1 . 9 4   0 . 4 0   0 . 0 3  3 2 . 5 3   5 0 . 0    3
    2 6 8 3        T u b e  2       E n d   4 2 . 0 0    0 . 0 8   1 0 . 3 9   - 0 . 1 4        1 0 . 0 0      - 7 9 9 . 3 6    1 . 3  - 2 1 . 1 8    0 . 0 2  - 1 8 . 4 0  - 0 . 5 6  3 2 . 4 3   0 . 3 9   0 . 0 3  3 3 . 0 0   5 0 . 8    3
    2 6 8 3        T u b e  2    O r i g i n   4 2 . 0 0    0 . 0 8   1 0 . 3 9   - 0 . 1 4        1 0 . 0 0      - 7 9 9 . 3 6    1 . 3  - 2 1 . 6 1    0 . 0 2  - 1 8 . 5 6  - 0 . 5 7  3 2 . 4 3   0 . 3 9   0 . 0 3  3 3 . 0 1   5 0 . 8    3
    2 6 8 3    2 6 8 3 : W V G D 4       E n d   4 5 . 0 0    0 . 0 7    9 . 1 0   - 0 . 1 1        1 0 . 0 5      - 8 5 5 . 0 2    1 . 3  - 2 1 . 6 1    0 . 0 2  - 1 8 . 5 6  - 0 . 5 6  3 2 . 8 4   0 . 3 8   0 . 0 3  3 3 . 4 1   5 1 . 4    3
    2 6 8 3    2 6 8 3 : W V G D 4    O r i g i n   4 5 . 0 0    0 . 0 7    9 . 1 0   - 0 . 1 1        1 0 . 0 5      - 8 5 5 . 0 2    1 . 3  - 2 2 . 6 9    0 . 0 2  - 1 9 . 0 5  - 0 . 5 9  3 2 . 8 4   0 . 3 9   0 . 0 3  3 3 . 4 3   5 1 . 4    3
    2 6 8 3        T u b e  2       E n d   5 0 . 0 0    0 . 0 5    7 . 1 4   - 0 . 0 8        1 0 . 1 4      - 9 5 0 . 2 5    1 . 3  - 2 2 . 6 9    0 . 0 2  - 1 9 . 0 5  - 0 . 5 6  3 3 . 4 2   0 . 3 7   0 . 0 2  3 3 . 9 9   5 2 . 3    3
    2 6 8 3        T u b e  2    O r i g i n   5 0 . 0 0    0 . 0 5    7 . 1 4   - 0 . 0 8        1 0 . 1 4      - 9 5 0 . 2 5    1 . 3  - 2 3 . 4 6    0 . 0 2  - 1 9 . 3 2  - 0 . 5 8  3 3 . 4 2   0 . 3 8   0 . 0 2  3 4 . 0 0   5 2 . 3    3
    2 6 8 3    2 6 8 3 : W V G D 3       E n d   5 5 . 0 0    0 . 0 4    5 . 4 3   - 0 . 0 6        1 0 . 2 3     - 1 0 4 6 . 8 5    1 . 3  - 2 3 . 4 6    0 . 0 2  - 1 9 . 3 2  - 0 . 5 6  3 3 . 8 3   0 . 3 6   0 . 0 2  3 4 . 4 0   5 4 . 0    3
    2 6 8 3    2 6 8 3 : W V G D 3    O r i g i n   5 5 . 0 0    0 . 0 4    5 . 4 3   - 0 . 0 6        1 0 . 2 3     - 1 0 4 6 . 8 5    1 . 3  - 2 4 . 7 5    0 . 0 2  - 1 9 . 8 8  - 0 . 5 9  3 3 . 8 3   0 . 3 7   0 . 0 2  3 4 . 4 3   5 4 . 0    3
    2 6 8 3        T u b e  2       E n d   6 0 . 0 0    0 . 0 3    3 . 9 6   - 0 . 0 4        1 0 . 3 3     - 1 1 4 6 . 2 5    1 . 3  - 2 4 . 7 5    0 . 0 2  - 1 9 . 8 8  - 0 . 5 6  3 4 . 1 6   0 . 3 6   0 . 0 2  3 4 . 7 4   5 5 . 6    3
    2 6 8 3        T u b e  2    O r i g i n   6 0 . 0 0    0 . 0 3    3 . 9 6   - 0 . 0 4        1 0 . 3 2     - 1 1 4 6 . 2 5    1 . 3  - 2 5 . 5 7    0 . 0 2  - 2 0 . 1 8  - 0 . 5 8  3 4 . 1 6   0 . 3 6   0 . 0 2  3 4 . 7 5   5 5 . 7    3
    2 6 8 3    2 6 8 3 : W V G D 2       E n d   6 5 . 0 0    0 . 0 2    2 . 7 4   - 0 . 0 2        1 0 . 4 3     - 1 2 4 7 . 1 3    1 . 3  - 2 5 . 5 7    0 . 0 2  - 2 0 . 1 8  - 0 . 5 6  3 4 . 3 9   0 . 3 5   0 . 0 2  3 4 . 9 6   5 7 . 2    3
    2 6 8 3    2 6 8 3 : W V G D 2    O r i g i n   6 5 . 0 0    0 . 0 2    2 . 7 4   - 0 . 0 2        1 0 . 4 2     - 1 2 4 7 . 1 3    1 . 3  - 2 6 . 9 0    0 . 0 2  - 2 0 . 7 5  - 0 . 5 9  3 4 . 3 9   0 . 3 6   0 . 0 2  3 4 . 9 9   5 7 . 2    3
    2 6 8 3       S p l i c e T       E n d   6 9 . 7 5    0 . 0 1    1 . 7 9   - 0 . 0 1        1 0 . 5 3     - 1 3 4 5 . 6 8    1 . 3  - 2 6 . 9 0    0 . 0 2  - 2 0 . 7 5  - 0 . 5 7  3 4 . 5 6   0 . 3 5   0 . 0 2  3 5 . 1 3   5 8 . 7    3
    2 6 8 3       S p l i c e T    O r i g i n   6 9 . 7 5    0 . 0 1    1 . 7 9   - 0 . 0 1        1 0 . 5 2     - 1 3 4 5 . 6 8    1 . 3  - 2 7 . 7 5    0 . 0 2  - 2 0 . 9 8  - 0 . 5 9  3 4 . 5 6   0 . 3 5   0 . 0 2  3 5 . 1 5   5 8 . 7    3
    2 6 8 3        S p l i c e       E n d   7 2 . 3 8    0 . 0 1    1 . 3 5   - 0 . 0 1        1 0 . 5 8     - 1 4 0 0 . 7 5    1 . 3  - 2 7 . 7 5    0 . 0 2  - 2 0 . 9 8  - 0 . 5 9  3 6 . 0 1   0 . 3 5   0 . 0 2  3 6 . 6 0   6 1 . 1    3
    2 6 8 3        S p l i c e    O r i g i n   7 2 . 3 8    0 . 0 1    1 . 3 5   - 0 . 0 1        1 0 . 5 8     - 1 4 0 0 . 7 5    1 . 3  - 2 8 . 6 4    0 . 0 2  - 2 1 . 1 5  - 0 . 6 1  3 6 . 0 1   0 . 3 5   0 . 0 2  3 6 . 6 2   6 1 . 1    3
    2 6 8 3    2 6 8 3 : W V G D 1       E n d   7 5 . 0 0    0 . 0 1    0 . 9 7   - 0 . 0 1        1 0 . 6 4     - 1 4 5 6 . 2 7    1 . 3  - 2 8 . 6 4    0 . 0 2  - 2 1 . 1 5  - 0 . 6 0  3 6 . 0 3   0 . 3 5   0 . 0 2  3 6 . 6 3   6 1 . 9    3
    2 6 8 3    2 6 8 3 : W V G D 1    O r i g i n   7 5 . 0 0    0 . 0 1    0 . 9 7   - 0 . 0 1        1 0 . 6 4     - 1 4 5 6 . 2 7    1 . 3  - 3 0 . 0 5    0 . 0 2  - 2 1 . 6 6  - 0 . 6 3  3 6 . 0 3   0 . 3 6   0 . 0 2  3 6 . 6 6   6 1 . 9    3
    2 6 8 3        T u b e  3       E n d   8 0 . 0 0    0 . 0 0    0 . 4 3   - 0 . 0 0        1 0 . 7 6     - 1 5 6 4 . 5 7    1 . 3  - 3 0 . 0 5    0 . 0 2  - 2 1 . 6 6  - 0 . 6 0  3 6 . 0 6   0 . 3 4   0 . 0 2  3 6 . 6 7   6 3 . 3    3
    2 6 8 3        T u b e  3    O r i g i n   8 0 . 0 0    0 . 0 0    0 . 4 3   - 0 . 0 0        1 0 . 7 5     - 1 5 6 4 . 5 7    1 . 3  - 3 0 . 9 7    0 . 0 2  - 2 1 . 9 9  - 0 . 6 2  3 6 . 0 6   0 . 3 5   0 . 0 2  3 6 . 6 9   6 3 . 3    3
    2 6 8 3        T u b e  3       E n d   8 5 . 0 0    0 . 0 0    0 . 1 1   - 0 . 0 0        1 0 . 8 8     - 1 6 7 4 . 4 9    1 . 3  - 3 0 . 9 7    0 . 0 2  - 2 1 . 9 9  - 0 . 6 0  3 6 . 0 4   0 . 3 4   0 . 0 1  3 6 . 6 4   6 4 . 7    3
    2 6 8 3        T u b e  3    O r i g i n   8 5 . 0 0    0 . 0 0    0 . 1 1   - 0 . 0 0        1 0 . 8 7     - 1 6 7 4 . 4 9    1 . 3  - 3 1 . 9 3    0 . 0 2  - 2 2 . 3 2  - 0 . 6 2  3 6 . 0 4   0 . 3 4   0 . 0 1  3 6 . 6 6   6 4 . 7    3
    2 6 8 3        2 6 8 3 : g       E n d   9 0 . 0 0    0 . 0 0    0 . 0 0    0 . 0 0        1 1 . 0 1     - 1 7 8 6 . 1 1    1 . 3  - 3 1 . 9 3    0 . 0 2  - 2 2 . 3 2  - 0 . 6 0  3 5 . 9 8   0 . 3 3   0 . 0 1  3 6 . 5 8   6 6 . 2    3



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 5 / 3 0

D e t a i l e d  T u b u l a r  D a v i t  A r m  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

 E l e m e n t       J o i n t     J o i n t    R e l .  T r a n s .   L o n g .   V e r t .        V e r t .        H o r z .  T o r s .  A x i a l   V e r t .   H o r z .    P / A   M / S .   V / Q .   T / R .   R e s .   M a x .   A t
   L a b e l       L a b e l  P o s i t i o n   D i s t .   D e f l .   D e f l .   D e f l .         M o m .         M o m .   M o m .  F o r c e   S h e a r   S h e a r                                U s a g e  P t .
                               ( f t )    ( i n )    ( i n )    ( i n )       ( f t - k )       ( f t - k ) ( f t - k ) ( k i p s )  ( k i p s )  ( k i p s )  ( k s i )  ( k s i )  ( k s i )  ( k s i )  ( k s i )      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  D a v i t 1    D a v i t 1 : O    O r i g i n    0 . 0 0    0 . 3 8   3 8 . 0 3   - 0 . 9 4        - 1 . 2 7         0 . 6 1    0 . 0  - 0 . 0 9    0 . 2 7   - 0 . 1 3  - 0 . 0 1   1 . 0 4   0 . 1 0   0 . 0 0   1 . 0 7    1 . 6    1
  D a v i t 1  D a v i t 1 : E n d       E n d    4 . 7 4    0 . 3 8   3 9 . 3 1   - 0 . 9 9        - 0 . 0 0        - 0 . 0 0    0 . 0  - 0 . 0 9    0 . 2 7   - 0 . 1 3  - 0 . 0 3   0 . 0 0   0 . 1 7   0 . 0 0   0 . 3 0    0 . 5    1

  D a v i t 2    D a v i t 2 : O    O r i g i n    0 . 0 0    0 . 3 8   3 8 . 0 3   - 0 . 9 6        - 2 . 6 7        - 0 . 4 9   - 0 . 0  - 0 . 1 9    0 . 5 6    0 . 1 0  - 0 . 0 3   2 . 0 1   0 . 1 8   0 . 0 0   2 . 0 7    3 . 2    1
  D a v i t 2  D a v i t 2 : E n d       E n d    4 . 7 4    0 . 4 1   3 9 . 2 8   - 1 . 1 1        - 0 . 0 0         0 . 0 0   - 0 . 0  - 0 . 1 9    0 . 5 6    0 . 1 0  - 0 . 0 5   0 . 0 0   0 . 3 3   0 . 0 0   0 . 5 8    0 . 9    1

  D a v i t 3    D a v i t 3 : O    O r i g i n    0 . 0 0    0 . 3 2   3 3 . 4 7   - 0 . 7 8        - 6 . 6 3         2 . 5 0    0 . 0  - 0 . 1 9    0 . 8 2   - 0 . 3 7  - 0 . 0 1   1 . 3 2   0 . 1 3   0 . 0 0   1 . 3 5    2 . 1    1
  D a v i t 3   # D a v i t 3 : 0       E n d    4 . 4 5    0 . 3 3   3 4 . 3 1   - 0 . 8 1        - 2 . 9 9         0 . 8 5    0 . 0  - 0 . 1 9    0 . 8 2   - 0 . 3 7  - 0 . 0 2   1 . 0 6   0 . 1 7   0 . 0 0   1 . 1 2    1 . 7    1
  D a v i t 3   # D a v i t 3 : 0    O r i g i n    4 . 4 5    0 . 3 3   3 4 . 3 1   - 0 . 8 1        - 2 . 9 9         0 . 8 5    0 . 0  - 0 . 1 6    0 . 6 7   - 0 . 1 9  - 0 . 0 1   1 . 0 6   0 . 1 3   0 . 0 0   1 . 1 0    1 . 7    1
  D a v i t 3  D a v i t 3 : E n d       E n d    8 . 9 0    0 . 3 2   3 5 . 1 6   - 0 . 8 4        - 0 . 0 0        - 0 . 0 0    0 . 0  - 0 . 1 6    0 . 6 7   - 0 . 1 9  - 0 . 0 2   0 . 0 0   0 . 2 0   0 . 0 0   0 . 3 5    0 . 5    1

  D a v i t 4    D a v i t 4 : O    O r i g i n    0 . 0 0    0 . 3 2   3 3 . 4 6   - 0 . 8 0        - 8 . 7 7        - 2 . 1 9   - 0 . 0  - 0 . 2 5    1 . 0 6    0 . 3 4  - 0 . 0 2   1 . 6 8   0 . 1 5   0 . 0 0   1 . 7 2    2 . 6    1
  D a v i t 4   # D a v i t 4 : 0       E n d    4 . 4 5    0 . 3 4   3 4 . 2 9   - 0 . 9 1        - 4 . 0 6        - 0 . 6 9   - 0 . 0  - 0 . 2 5    1 . 0 6    0 . 3 4  - 0 . 0 2   1 . 4 1   0 . 2 1   0 . 0 0   1 . 4 8    2 . 3    1
  D a v i t 4   # D a v i t 4 : 0    O r i g i n    4 . 4 5    0 . 3 4   3 4 . 2 9   - 0 . 9 1        - 4 . 0 6        - 0 . 6 9   - 0 . 0  - 0 . 2 1    0 . 9 1    0 . 1 6  - 0 . 0 2   1 . 4 1   0 . 1 7   0 . 0 0   1 . 4 6    2 . 2    1
  D a v i t 4  D a v i t 4 : E n d       E n d    8 . 9 0    0 . 3 6   3 5 . 1 1   - 1 . 0 3        - 0 . 0 0         0 . 0 0   - 0 . 0  - 0 . 2 1    0 . 9 1    0 . 1 6  - 0 . 0 3   0 . 0 0   0 . 2 7   0 . 0 0   0 . 4 7    0 . 7    1

  D a v i t 5    D a v i t 5 : O    O r i g i n    0 . 0 0    0 . 2 1   2 3 . 3 3   - 0 . 4 5        - 9 . 4 9         3 . 9 4    0 . 0  - 0 . 2 4    0 . 9 1   - 0 . 4 7  - 0 . 0 2   1 . 9 1   0 . 1 4   0 . 0 0   1 . 9 4    3 . 0    1
  D a v i t 5   # D a v i t 5 : 0       E n d    5 . 0 0    0 . 2 1   2 4 . 2 2   - 0 . 4 8        - 4 . 9 5         1 . 5 8    0 . 0  - 0 . 2 4    0 . 9 1   - 0 . 4 7  - 0 . 0 2   1 . 5 8   0 . 1 8   0 . 0 0   1 . 6 3    2 . 5    1
  D a v i t 5   # D a v i t 5 : 0    O r i g i n    5 . 0 0    0 . 2 1   2 4 . 2 2   - 0 . 4 8        - 4 . 9 5         1 . 5 8    0 . 0  - 0 . 1 9    0 . 7 5   - 0 . 2 8  - 0 . 0 2   1 . 5 8   0 . 1 4   0 . 0 0   1 . 6 2    2 . 5    1
  D a v i t 5   # D a v i t 5 : 1       E n d    8 . 5 2    0 . 2 1   2 4 . 8 5   - 0 . 5 1        - 2 . 3 0         0 . 5 8    0 . 0  - 0 . 1 9    0 . 7 5   - 0 . 2 8  - 0 . 0 2   1 . 1 1   0 . 1 8   0 . 0 0   1 . 1 8    1 . 8    1
  D a v i t 5   # D a v i t 5 : 1    O r i g i n    8 . 5 2    0 . 2 1   2 4 . 8 5   - 0 . 5 1        - 2 . 3 0         0 . 5 8    0 . 0  - 0 . 1 7    0 . 6 5   - 0 . 1 6  - 0 . 0 2   1 . 1 1   0 . 1 5   0 . 0 0   1 . 1 6    1 . 8    1
  D a v i t 5  D a v i t 5 : E n d       E n d   1 2 . 0 5    0 . 2 0   2 5 . 4 8   - 0 . 5 6        - 0 . 0 0        - 0 . 0 0    0 . 0  - 0 . 1 7    0 . 6 5   - 0 . 1 6  - 0 . 0 2   0 . 0 0   0 . 2 0   0 . 0 0   0 . 3 4    0 . 5    1

  D a v i t 6    D a v i t 6 : O    O r i g i n    0 . 0 0    0 . 2 1   2 3 . 3 3   - 0 . 4 7       - 1 2 . 3 7        - 3 . 4 8   - 0 . 0  - 0 . 3 0    1 . 1 5    0 . 4 3  - 0 . 0 2   2 . 3 9   0 . 1 7   0 . 0 0   2 . 4 3    3 . 7    1
  D a v i t 6   # D a v i t 6 : 0       E n d    5 . 0 0    0 . 2 3   2 4 . 2 0   - 0 . 5 7        - 6 . 6 4        - 1 . 3 1   - 0 . 0  - 0 . 3 0    1 . 1 5    0 . 4 3  - 0 . 0 3   2 . 0 5   0 . 2 2   0 . 0 0   2 . 1 2    3 . 3    1
  D a v i t 6   # D a v i t 6 : 0    O r i g i n    5 . 0 0    0 . 2 3   2 4 . 2 0   - 0 . 5 7        - 6 . 6 4        - 1 . 3 1   - 0 . 0  - 0 . 2 5    0 . 9 9    0 . 2 5  - 0 . 0 2   2 . 0 5   0 . 1 8   0 . 0 0   2 . 1 0    3 . 2    1
  D a v i t 6   # D a v i t 6 : 1       E n d    8 . 5 2    0 . 2 5   2 4 . 8 1   - 0 . 6 7        - 3 . 1 4        - 0 . 4 4   - 0 . 0  - 0 . 2 5    0 . 9 9    0 . 2 5  - 0 . 0 3   1 . 4 9   0 . 2 3   0 . 0 0   1 . 5 7    2 . 4    1
  D a v i t 6   # D a v i t 6 : 1    O r i g i n    8 . 5 2    0 . 2 5   2 4 . 8 1   - 0 . 6 7        - 3 . 1 4        - 0 . 4 4   - 0 . 0  - 0 . 2 3    0 . 8 9    0 . 1 3  - 0 . 0 3   1 . 4 9   0 . 2 0   0 . 0 0   1 . 5 5    2 . 4    1
  D a v i t 6  D a v i t 6 : E n d       E n d   1 2 . 0 5    0 . 2 7   2 5 . 4 3   - 0 . 7 7        - 0 . 0 0         0 . 0 0   - 0 . 0  - 0 . 2 3    0 . 8 9    0 . 1 3  - 0 . 0 3   0 . 0 0   0 . 2 6   0 . 0 0   0 . 4 6    0 . 7    1

  D a v i t 7    D a v i t 7 : O    O r i g i n    0 . 0 0    0 . 1 4   1 6 . 2 7   - 0 . 2 6        - 6 . 6 7         2 . 3 7    0 . 0  - 0 . 1 9    0 . 8 2   - 0 . 3 5  - 0 . 0 1   1 . 3 2   0 . 1 3   0 . 0 0   1 . 3 5    2 . 1    1
  D a v i t 7   # D a v i t 7 : 0       E n d    4 . 4 5    0 . 1 4   1 6 . 8 5   - 0 . 2 7        - 3 . 0 0         0 . 7 9    0 . 0  - 0 . 1 9    0 . 8 2   - 0 . 3 5  - 0 . 0 2   1 . 0 6   0 . 1 7   0 . 0 0   1 . 1 2    1 . 7    1
  D a v i t 7   # D a v i t 7 : 0    O r i g i n    4 . 4 5    0 . 1 4   1 6 . 8 5   - 0 . 2 7        - 3 . 0 0         0 . 7 9    0 . 0  - 0 . 1 6    0 . 6 8   - 0 . 1 8  - 0 . 0 1   1 . 0 6   0 . 1 3   0 . 0 0   1 . 1 0    1 . 7    1
  D a v i t 7  D a v i t 7 : E n d       E n d    8 . 9 0    0 . 1 3   1 7 . 4 3   - 0 . 2 9        - 0 . 0 0        - 0 . 0 0    0 . 0  - 0 . 1 6    0 . 6 8   - 0 . 1 8  - 0 . 0 2   0 . 0 0   0 . 2 0   0 . 0 0   0 . 3 5    0 . 5    1

  D a v i t 8    D a v i t 8 : O    O r i g i n    0 . 0 0    0 . 1 4   1 6 . 2 6   - 0 . 2 7        - 8 . 8 1        - 2 . 0 1   - 0 . 0  - 0 . 2 5    1 . 0 6    0 . 3 1  - 0 . 0 2   1 . 6 8   0 . 1 5   0 . 0 0   1 . 7 2    2 . 6    1
  D a v i t 8   # D a v i t 8 : 0       E n d    4 . 4 5    0 . 1 5   1 6 . 8 3   - 0 . 3 4        - 4 . 0 7        - 0 . 6 1   - 0 . 0  - 0 . 2 5    1 . 0 6    0 . 3 1  - 0 . 0 2   1 . 4 1   0 . 2 1   0 . 0 0   1 . 4 7    2 . 3    1
  D a v i t 8   # D a v i t 8 : 0    O r i g i n    4 . 4 5    0 . 1 5   1 6 . 8 3   - 0 . 3 4        - 4 . 0 7        - 0 . 6 1   - 0 . 0  - 0 . 2 1    0 . 9 2    0 . 1 4  - 0 . 0 2   1 . 4 1   0 . 1 7   0 . 0 0   1 . 4 6    2 . 2    1
  D a v i t 8  D a v i t 8 : E n d       E n d    8 . 9 0    0 . 1 6   1 7 . 4 0   - 0 . 4 2        - 0 . 0 0         0 . 0 0   - 0 . 0  - 0 . 2 1    0 . 9 2    0 . 1 4  - 0 . 0 3   0 . 0 0   0 . 2 7   0 . 0 0   0 . 4 7    0 . 7    1

S u m m a r y  o f  C l a m p  C a p a c i t i e s  a n d  U s a g e s  f o r  L o a d  C a s e  " N E S C  E x t r e m e  L o n g " :

   C l a m p   F o r c e     I n p u t  F a c t o r e d  H o l d i n g     I n p u t  F a c t o r e d  H a r d w a r e   M a x .
   L a b e l          H o l d i n g   H o l d i n g    U s a g e  H a r d w a r e  H a r d w a r e     U s a g e  U s a g e
                C a p a c i t y  C a p a c i t y          C a p a c i t y  C a p a c i t y
         ( k i p s )    ( k i p s )    ( k i p s )        %    ( k i p s )    ( k i p s )         %      %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  C l a m p 1   0 . 2 5 5     8 0 . 0 0     8 0 . 0 0     0 . 3 2      0 . 0 0      0 . 0 0      0 . 0 0   0 . 3 2
  C l a m p 2   0 . 5 5 8     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
  C l a m p 3   0 . 6 3 9     8 0 . 0 0     8 0 . 0 0     0 . 8 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 8 0
  C l a m p 4   0 . 8 7 8     8 0 . 0 0     8 0 . 0 0     1 . 1 0      0 . 0 0      0 . 0 0      0 . 0 0   1 . 1 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 6 / 3 0

  C l a m p 5   0 . 6 3 9     8 0 . 0 0     8 0 . 0 0     0 . 8 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 8 0
  C l a m p 6   0 . 8 7 8     8 0 . 0 0     8 0 . 0 0     1 . 1 0      0 . 0 0      0 . 0 0      0 . 0 0   1 . 1 0
  C l a m p 7   0 . 6 3 9     8 0 . 0 0     8 0 . 0 0     0 . 8 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 8 0
  C l a m p 8   0 . 8 7 8     8 0 . 0 0     8 0 . 0 0     1 . 1 0      0 . 0 0      0 . 0 0      0 . 0 0   1 . 1 0
  C l a m p 9   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 0   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 1   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 2   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 3   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 4   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 5   0 . 5 6 3     8 0 . 0 0     8 0 . 0 0     0 . 7 0      0 . 0 0      0 . 0 0      0 . 0 0   0 . 7 0
 C l a m p 1 7  2 8 . 2 6 4     8 0 . 0 0     8 0 . 0 0    3 5 . 3 3      0 . 0 0      0 . 0 0      0 . 0 0  3 5 . 3 3
 C l a m p 1 8  1 8 . 5 9 9     8 0 . 0 0     8 0 . 0 0    2 3 . 2 5      0 . 0 0      0 . 0 0      0 . 0 0  2 3 . 2 5
 C l a m p 1 9   0 . 1 8 8     8 0 . 0 0     8 0 . 0 0     0 . 2 4      0 . 0 0      0 . 0 0      0 . 0 0   0 . 2 4
 C l a m p 2 0  1 5 . 6 3 8     8 0 . 0 0     8 0 . 0 0    1 9 . 5 5      0 . 0 0      0 . 0 0      0 . 0 0  1 9 . 5 5
 C l a m p 2 1  1 5 . 6 3 8     8 0 . 0 0     8 0 . 0 0    1 9 . 5 5      0 . 0 0      0 . 0 0      0 . 0 0  1 9 . 5 5



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 7 / 3 0

* * *  O v e r a l l  s u m m a r y  f o r  a l l  l o a d  c a s e s  -  U s a g e  =  M a x i m u m  S t r e s s  /  A l l o w a b l e  S t r e s s

S u m m a r y  o f  S t e e l  P o l e  U s a g e s :

 S t e e l  P o l e  M a x i m u m     L o a d  C a s e    H e i g h t  S e g m e n t   W e i g h t
      L a b e l  U s a g e  %               A G L  ( f t )   N u m b e r    ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
       2 6 8 3    9 0 . 6 3  N E S C  E x t r e m e       2 . 5       2 9  1 3 9 2 0 . 9

B a s e  P l a t e  R e s u l t s  b y  B e n d  L i n e :

  P o l e          L o a d  C a s e  B e n d   S t a r t   S t a r t     E n d     E n d  L e n g t h  B e n d i n g      B o l t  #  B o l t s      B o l t  M i n  P l a t e     A c t u a l     U s a g e
 L a b e l                    L i n e       X       Y       X       Y          S t r e s s  M o m .  S u m   A c t i n g  M a x  L o a d  T h i c k n e s s  T h i c k n e s s         %
                            #    ( f t )    ( f t )    ( f t )    ( f t )    ( i n )    ( k s i )    ( f t - k )            ( k i p s )       ( i n )       ( i n )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  2 6 8 3         N E S C  H e a v y     1   1 . 8 3 3   0 . 7 1 3   0 . 7 1 3   1 . 8 3 3  1 9 . 0 0 0   1 1 . 3 2 0    2 6 . 8 8 4        1    7 2 . 1 4 4      1 . 3 6 1      3 . 0 0 0     2 0 . 5 8
  2 6 8 3         N E S C  H e a v y     2   0 . 7 1 3  - 1 . 8 3 3   1 . 8 3 3  - 0 . 7 1 3  1 9 . 0 0 0   1 1 . 4 8 2    2 7 . 2 6 9        1   - 7 3 . 1 7 7      1 . 3 7 1      3 . 0 0 0     2 0 . 8 8
  2 6 8 3         N E S C  H e a v y     3  - 0 . 7 9 2  - 1 . 8 0 0   0 . 7 9 2  - 1 . 8 0 0  1 9 . 0 0 0   2 4 . 3 9 5    5 7 . 9 3 9        2   - 8 2 . 8 3 9      1 . 9 9 8      3 . 0 0 0     4 4 . 3 6
  2 6 8 3         N E S C  H e a v y     4  - 1 . 8 3 3  - 0 . 7 1 3  - 0 . 7 1 3  - 1 . 8 3 3  1 9 . 0 0 0    9 . 5 6 9    2 2 . 7 2 5        1   - 6 0 . 9 8 4      1 . 2 5 1      3 . 0 0 0     1 7 . 4 0
  2 6 8 3         N E S C  H e a v y     5  - 0 . 7 1 3   1 . 8 3 3  - 1 . 8 3 3   0 . 7 1 3  1 9 . 0 0 0   1 3 . 2 3 3    3 1 . 4 2 8        1    8 4 . 3 3 7      1 . 4 7 2      3 . 0 0 0     2 4 . 0 6
  2 6 8 3         N E S C  H e a v y     6   0 . 7 9 2   1 . 8 0 0  - 0 . 7 9 2   1 . 8 0 0  1 9 . 0 0 0   2 7 . 7 4 1    6 5 . 8 8 6        2    9 4 . 0 0 0      2 . 1 3 1      3 . 0 0 0     5 0 . 4 4
  2 6 8 3         N E S C  H e a v y     7   1 . 4 7 7   1 . 4 9 7   0 . 0 1 4   2 . 1 0 3  1 9 . 0 0 0   2 6 . 9 6 8    6 4 . 0 4 8        3    9 1 . 0 5 2      2 . 1 0 1      3 . 0 0 0     4 9 . 0 3
  2 6 8 3         N E S C  H e a v y     8   0 . 0 1 4  - 2 . 1 0 3   1 . 4 7 7  - 1 . 4 9 7  1 9 . 0 0 0   2 6 . 1 0 6    6 2 . 0 0 1        3   - 8 5 . 7 6 2      2 . 0 6 7      3 . 0 0 0     4 7 . 4 6
  2 6 8 3         N E S C  H e a v y     9  - 1 . 4 7 7  - 1 . 4 9 7  - 0 . 0 1 4  - 2 . 1 0 3  1 9 . 0 0 0   2 3 . 4 0 5    5 5 . 5 8 7        3   - 7 9 . 8 9 1      1 . 9 5 7      3 . 0 0 0     4 2 . 5 5
  2 6 8 3         N E S C  H e a v y    1 0  - 0 . 0 1 4   2 . 1 0 3  - 1 . 4 7 7   1 . 4 9 7  1 9 . 0 0 0   2 9 . 6 6 8    7 0 . 4 6 2        3    9 6 . 9 2 3      2 . 2 0 3      3 . 0 0 0     5 3 . 9 4

  2 6 8 3       N E S C  E x t r e m e     1   1 . 8 3 3   0 . 7 1 3   0 . 7 1 3   1 . 8 3 3  1 9 . 0 0 0   1 3 . 6 3 2    3 2 . 3 7 5        1    8 6 . 8 7 9      1 . 4 9 4      3 . 0 0 0     2 4 . 7 8
  2 6 8 3       N E S C  E x t r e m e     2   0 . 7 1 3  - 1 . 8 3 3   1 . 8 3 3  - 0 . 7 1 3  1 9 . 0 0 0   1 3 . 9 8 0    3 3 . 2 0 2        1   - 8 9 . 0 9 7      1 . 5 1 2      3 . 0 0 0     2 5 . 4 2
  2 6 8 3       N E S C  E x t r e m e     3  - 0 . 7 9 2  - 1 . 8 0 0   0 . 7 9 2  - 1 . 8 0 0  1 9 . 0 0 0   3 0 . 7 5 8    7 3 . 0 5 1        2  - 1 0 3 . 5 0 9      2 . 2 4 3      3 . 0 0 0     5 5 . 9 2
  2 6 8 3       N E S C  E x t r e m e     4  - 1 . 8 3 3  - 0 . 7 1 3  - 0 . 7 1 3  - 1 . 8 3 3  1 9 . 0 0 0   1 2 . 7 8 5    3 0 . 3 6 4        1   - 8 1 . 4 8 1      1 . 4 4 6      3 . 0 0 0     2 3 . 2 4
  2 6 8 3       N E S C  E x t r e m e     5  - 0 . 7 1 3   1 . 8 3 3  - 1 . 8 3 3   0 . 7 1 3  1 9 . 0 0 0   1 4 . 8 2 7    3 5 . 2 1 3        1    9 4 . 4 9 5      1 . 5 5 8      3 . 0 0 0     2 6 . 9 6
  2 6 8 3       N E S C  E x t r e m e     6   0 . 7 9 2   1 . 8 0 0  - 0 . 7 9 2   1 . 8 0 0  1 9 . 0 0 0   3 2 . 3 7 7    7 6 . 8 9 5        2   1 0 8 . 9 0 6      2 . 3 0 2      3 . 0 0 0     5 8 . 8 7
  2 6 8 3       N E S C  E x t r e m e     7   1 . 4 7 7   1 . 4 9 7   0 . 0 1 4   2 . 1 0 3  1 9 . 0 0 0   3 2 . 1 5 3    7 6 . 3 6 2        3   1 0 7 . 0 6 5      2 . 2 9 4      3 . 0 0 0     5 8 . 4 6
  2 6 8 3       N E S C  E x t r e m e     8   0 . 0 1 4  - 2 . 1 0 3   1 . 4 7 7  - 1 . 4 9 7  1 9 . 0 0 0   3 2 . 1 1 6    7 6 . 2 7 6        3  - 1 0 5 . 3 3 4      2 . 2 9 2      3 . 0 0 0     5 8 . 3 9
  2 6 8 3       N E S C  E x t r e m e     9  - 1 . 4 7 7  - 1 . 4 9 7  - 0 . 0 1 4  - 2 . 1 0 3  1 9 . 0 0 0   3 0 . 4 3 0    7 2 . 2 7 0        3  - 1 0 1 . 6 6 7      2 . 2 3 1      3 . 0 0 0     5 5 . 3 3
  2 6 8 3       N E S C  E x t r e m e    1 0  - 0 . 0 1 4   2 . 1 0 3  - 1 . 4 7 7   1 . 4 9 7  1 9 . 0 0 0   3 3 . 8 3 9    8 0 . 3 6 9        3   1 1 0 . 7 3 2      2 . 3 5 3      3 . 0 0 0     6 1 . 5 3

  2 6 8 3  N E S C  E x t r e m e  L o n g     1   1 . 8 3 3   0 . 7 1 3   0 . 7 1 3   1 . 8 3 3  1 9 . 0 0 0   3 4 . 4 3 5    8 1 . 7 8 3        1  - 2 1 9 . 4 6 7      2 . 3 7 4      3 . 0 0 0     6 2 . 6 1
  2 6 8 3  N E S C  E x t r e m e  L o n g     2   0 . 7 1 3  - 1 . 8 3 3   1 . 8 3 3  - 0 . 7 1 3  1 9 . 0 0 0   3 4 . 5 5 9    8 2 . 0 7 8        1  - 2 2 0 . 2 5 8      2 . 3 7 8      3 . 0 0 0     6 2 . 8 3
  2 6 8 3  N E S C  E x t r e m e  L o n g     3  - 0 . 7 9 2  - 1 . 8 0 0   0 . 7 9 2  - 1 . 8 0 0  1 9 . 0 0 0   1 6 . 1 3 3    3 8 . 3 1 7        2    5 6 . 0 3 8      1 . 6 2 5      3 . 0 0 0     2 9 . 3 3
  2 6 8 3  N E S C  E x t r e m e  L o n g     4  - 1 . 8 3 3  - 0 . 7 1 3  - 0 . 7 1 3  - 1 . 8 3 3  1 9 . 0 0 0   3 5 . 2 8 3    8 3 . 7 9 7        1   2 2 4 . 8 7 0      2 . 4 0 3      3 . 0 0 0     6 4 . 1 5
  2 6 8 3  N E S C  E x t r e m e  L o n g     5  - 0 . 7 1 3   1 . 8 3 3  - 1 . 8 3 3   0 . 7 1 3  1 9 . 0 0 0   3 5 . 4 0 7    8 4 . 0 9 1        1   2 2 5 . 6 6 0      2 . 4 0 7      3 . 0 0 0     6 4 . 3 8
  2 6 8 3  N E S C  E x t r e m e  L o n g     6   0 . 7 9 2   1 . 8 0 0  - 0 . 7 9 2   1 . 8 0 0  1 9 . 0 0 0   1 6 . 1 3 3    3 8 . 3 1 7        2    5 6 . 9 8 4      1 . 6 2 5      3 . 0 0 0     2 9 . 3 3
  2 6 8 3  N E S C  E x t r e m e  L o n g     7   1 . 4 7 7   1 . 4 9 7   0 . 0 1 4   2 . 1 0 3  1 9 . 0 0 0   4 8 . 2 8 8   1 1 4 . 6 8 4        3  - 2 1 9 . 4 6 7      2 . 8 1 1      3 . 0 0 0     8 7 . 8 0
  2 6 8 3  N E S C  E x t r e m e  L o n g     8   0 . 0 1 4  - 2 . 1 0 3   1 . 4 7 7  - 1 . 4 9 7  1 9 . 0 0 0   4 8 . 5 7 7   1 1 5 . 3 7 0        3  - 2 2 0 . 2 5 8      2 . 8 1 9      3 . 0 0 0     8 8 . 3 2
  2 6 8 3  N E S C  E x t r e m e  L o n g     9  - 1 . 4 7 7  - 1 . 4 9 7  - 0 . 0 1 4  - 2 . 1 0 3  1 9 . 0 0 0   5 0 . 0 1 3   1 1 8 . 7 8 0        3   2 2 4 . 8 7 0      2 . 8 6 1      3 . 0 0 0     9 0 . 9 3
  2 6 8 3  N E S C  E x t r e m e  L o n g    1 0  - 0 . 0 1 4   2 . 1 0 3  - 1 . 4 7 7   1 . 4 9 7  1 9 . 0 0 0   5 0 . 3 0 1   1 1 9 . 4 6 6        3   2 2 5 . 6 6 0      2 . 8 6 9      3 . 0 0 0     9 1 . 4 6

S u m m a r y  o f  T u b u l a r  D a v i t  U s a g e s :

 T u b u l a r  D a v i t  M a x i m u m   L o a d  C a s e    H e i g h t  S e g m e n t  W e i g h t
         L a b e l  U s a g e  %             A G L  ( f t )   N u m b e r   ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        D a v i t 1     1 . 7 2  N E S C  H e a v y      8 9 . 7        1    7 7 . 9
        D a v i t 2    1 1 . 2 7  N E S C  H e a v y      8 9 . 7        1    7 7 . 9
        D a v i t 3     3 . 0 8  N E S C  H e a v y      8 4 . 0        1   3 2 1 . 0
        D a v i t 4     6 . 7 0  N E S C  H e a v y      8 4 . 0        1   3 2 1 . 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 8 / 3 0

        D a v i t 5     4 . 1 5  N E S C  H e a v y      7 1 . 1        1   4 3 4 . 7
        D a v i t 6     9 . 3 8  N E S C  H e a v y      7 1 . 1        1   4 3 4 . 7
        D a v i t 7     3 . 2 0  N E S C  H e a v y      6 0 . 0        1   3 2 1 . 0
        D a v i t 8     6 . 7 6  N E S C  H e a v y      6 0 . 0        1   3 2 1 . 0

* * *  M a x i m u m  S t r e s s  S u m m a r y  f o r  E a c h  L o a d  C a s e

S u m m a r y  o f  M a x i m u m  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  E l e m e n t     E l e m e n t
                   U s a g e  %    L a b e l        T y p e
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    8 2 . 1 1     2 6 8 3  S t e e l  P o l e
      N E S C  E x t r e m e    9 0 . 6 3     2 6 8 3  S t e e l  P o l e
 N E S C  E x t r e m e  L o n g    9 1 . 4 6     2 6 8 3  B a s e  P l a t e

S u m m a r y  o f  S t e e l  P o l e  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  S t e e l  P o l e    H e i g h t  S e g m e n t
                   U s a g e  %       L a b e l  A G L  ( f t )   N u m b e r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    8 2 . 1 1        2 6 8 3       2 . 5       2 9
      N E S C  E x t r e m e    9 0 . 6 3        2 6 8 3       2 . 5       2 9
 N E S C  E x t r e m e  L o n g    6 6 . 1 9        2 6 8 3       2 . 5       2 9

S u m m a r y  o f  B a s e  P l a t e  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e   P o l e  B e n d  L e n g t h  V e r t i c a l         X          Y  B e n d i n g      B o l t    #  B o l t s   M a x  B o l t    M i n i m u m     U s a g e
                   L a b e l  L i n e             L o a d    M o m e n t     M o m e n t   S t r e s s    M o m e n t  A c t i n g  O n   L o a d  F o r      P l a t e
                            #                                                  S u m  B e n d  L i n e  B e n d  L i n e  T h i c k n e s s
                                ( i n )    ( k i p s )    ( f t - k )     ( f t - k )    ( k s i )    ( f t - k )               ( k i p s )       ( i n )         %
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y   2 6 8 3    1 0  1 9 . 0 0 0    6 6 . 9 6 1  2 0 2 3 . 5 3 9    - 4 8 . 9 2 5   2 9 . 6 6 8    7 0 . 4 6 2          3     9 6 . 9 2 3      2 . 2 0 3     5 3 . 9 4
      N E S C  E x t r e m e   2 6 8 3    1 0  1 9 . 0 0 0    3 2 . 3 8 5  2 4 5 0 . 4 0 4    - 3 0 . 5 5 9   3 3 . 8 3 9    8 0 . 3 6 9          3    1 1 0 . 7 3 2      2 . 3 5 3     6 1 . 5 3
 N E S C  E x t r e m e  L o n g   2 6 8 3    1 0  1 9 . 0 0 0    3 2 . 4 1 6    1 1 . 0 0 6  - 1 7 8 6 . 1 0 8   5 0 . 3 0 1   1 1 9 . 4 6 6          3    2 2 5 . 6 6 0      2 . 8 6 9     9 1 . 4 6

S u m m a r y  o f  T u b u l a r  D a v i t  U s a g e s  b y  L o a d  C a s e :

         L o a d  C a s e  M a x i m u m  T u b u l a r  D a v i t    H e i g h t  S e g m e n t
                   U s a g e  %          L a b e l  A G L  ( f t )   N u m b e r
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y    1 1 . 2 7         D a v i t 2      8 9 . 7        1
      N E S C  E x t r e m e     5 . 1 0         D a v i t 2      8 9 . 7        1
 N E S C  E x t r e m e  L o n g     3 . 7 4         D a v i t 6      7 1 . 1        1

S u m m a r y  o f  I n s u l a t o r  U s a g e s :

 I n s u l a t o r  I n s u l a t o r  M a x i m u m     L o a d  C a s e  W e i g h t
     L a b e l       T y p e  U s a g e  %                ( l b s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    C l a m p 1      C l a m p     2 . 4 1    N E S C  H e a v y     0 . 0
    C l a m p 2      C l a m p     3 . 1 9    N E S C  H e a v y     0 . 0
    C l a m p 3      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 4      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0
    C l a m p 5      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 6      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  2 9 / 3 0

    C l a m p 7      C l a m p     3 . 3 7    N E S C  H e a v y     0 . 0
    C l a m p 8      C l a m p     3 . 5 7    N E S C  H e a v y     0 . 0
    C l a m p 9      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 0      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 1      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 2      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 3      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 4      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 5      C l a m p     2 . 3 0    N E S C  H e a v y     0 . 0
   C l a m p 1 7      C l a m p    3 5 . 3 3  N E S C  E x t r e m e     0 . 0
   C l a m p 1 8      C l a m p    2 3 . 2 9    N E S C  H e a v y     0 . 0
   C l a m p 1 9      C l a m p     0 . 8 6    N E S C  H e a v y     0 . 0
   C l a m p 2 0      C l a m p    4 1 . 7 7    N E S C  H e a v y     0 . 0
   C l a m p 2 1      C l a m p    4 1 . 7 7    N E S C  H e a v y     0 . 0

L o a d s  A t  I n s u l a t o r  A t t a c h m e n t s  F o r  A l l  L o a d  C a s e s :

              L o a d  I n s u l a t o r  I n s u l a t o r     S t r u c t u r e  S t r u c t u r e  S t r u c t u r e  S t r u c t u r e  S t r u c t u r e
              C a s e      L a b e l       T y p e        A t t a c h     A t t a c h     A t t a c h     A t t a c h     A t t a c h
                                              L a b e l     L o a d  X     L o a d  Y     L o a d  Z  L o a d  R e s .
                                                       ( k i p s )     ( k i p s )     ( k i p s )     ( k i p s )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y     C l a m p 1      C l a m p    D a v i t 1 : E n d      0 . 1 0 5      1 . 7 1 5      0 . 8 7 1      1 . 9 2 6
        N E S C  H e a v y     C l a m p 2      C l a m p    D a v i t 2 : E n d      0 . 0 2 1      2 . 1 0 3      1 . 4 4 9      2 . 5 5 4
        N E S C  H e a v y     C l a m p 3      C l a m p    D a v i t 3 : E n d      0 . 1 2 4      2 . 1 8 3      1 . 5 8 1      2 . 6 9 8
        N E S C  H e a v y     C l a m p 4      C l a m p    D a v i t 4 : E n d      0 . 0 3 3      2 . 0 0 6      2 . 0 2 8      2 . 8 5 3
        N E S C  H e a v y     C l a m p 5      C l a m p    D a v i t 5 : E n d      0 . 1 2 4      2 . 1 8 3      1 . 5 8 1      2 . 6 9 8
        N E S C  H e a v y     C l a m p 6      C l a m p    D a v i t 6 : E n d      0 . 0 3 3      2 . 0 0 6      2 . 0 2 8      2 . 8 5 3
        N E S C  H e a v y     C l a m p 7      C l a m p    D a v i t 7 : E n d      0 . 1 2 4      2 . 1 8 3      1 . 5 8 1      2 . 6 9 8
        N E S C  H e a v y     C l a m p 8      C l a m p    D a v i t 8 : E n d      0 . 0 3 3      2 . 0 0 6      2 . 0 2 8      2 . 8 5 3
        N E S C  H e a v y     C l a m p 9      C l a m p    2 6 8 3 : W V G D 1      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 0      C l a m p    2 6 8 3 : W V G D 2      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 1      C l a m p    2 6 8 3 : W V G D 3      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 2      C l a m p    2 6 8 3 : W V G D 4      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 3      C l a m p    2 6 8 3 : W V G D 5      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 4      C l a m p    2 6 8 3 : W V G D 6      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 5      C l a m p    2 6 8 3 : W V G D 7      0 . 0 0 0      0 . 1 1 9      1 . 8 4 0      1 . 8 4 4
        N E S C  H e a v y    C l a m p 1 7      C l a m p  2 6 8 3 : T o p C o n n      0 . 0 0 0      9 . 3 3 6      0 . 0 0 0      9 . 3 3 6
        N E S C  H e a v y    C l a m p 1 8      C l a m p  2 6 8 3 : B o t C o n n      0 . 0 0 0     - 5 . 4 3 4     1 7 . 8 2 0     1 8 . 6 3 0
        N E S C  H e a v y    C l a m p 1 9      C l a m p    2 6 8 3 : W V G D 8      0 . 0 0 0      0 . 0 5 5      0 . 6 8 8      0 . 6 9 0
        N E S C  H e a v y    C l a m p 2 0      C l a m p      2 6 8 3 : B C T      0 . 0 0 0     3 3 . 4 1 3      0 . 0 0 0     3 3 . 4 1 3
        N E S C  H e a v y    C l a m p 2 1      C l a m p      2 6 8 3 : B C B      0 . 0 0 0    - 3 3 . 4 1 3      0 . 0 0 0     3 3 . 4 1 3
      N E S C  E x t r e m e     C l a m p 1      C l a m p    D a v i t 1 : E n d      0 . 0 5 7      0 . 9 3 0      0 . 2 4 9      0 . 9 6 4
      N E S C  E x t r e m e     C l a m p 2      C l a m p    D a v i t 2 : E n d      0 . 0 1 5      1 . 2 9 9      0 . 5 5 8      1 . 4 1 4
      N E S C  E x t r e m e     C l a m p 3      C l a m p    D a v i t 3 : E n d      0 . 0 7 8      1 . 3 9 2      0 . 6 3 4      1 . 5 3 2
      N E S C  E x t r e m e     C l a m p 4      C l a m p    D a v i t 4 : E n d      0 . 0 2 7      1 . 5 4 8      0 . 8 7 8      1 . 7 8 0
      N E S C  E x t r e m e     C l a m p 5      C l a m p    D a v i t 5 : E n d      0 . 0 7 8      1 . 3 9 2      0 . 6 3 4      1 . 5 3 2
      N E S C  E x t r e m e     C l a m p 6      C l a m p    D a v i t 6 : E n d      0 . 0 2 7      1 . 5 4 8      0 . 8 7 8      1 . 7 8 0
      N E S C  E x t r e m e     C l a m p 7      C l a m p    D a v i t 7 : E n d      0 . 0 7 8      1 . 3 9 2      0 . 6 3 4      1 . 5 3 2
      N E S C  E x t r e m e     C l a m p 8      C l a m p    D a v i t 8 : E n d      0 . 0 2 7      1 . 5 4 8      0 . 8 7 8      1 . 7 8 0
      N E S C  E x t r e m e     C l a m p 9      C l a m p    2 6 8 3 : W V G D 1      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 0      C l a m p    2 6 8 3 : W V G D 2      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 1      C l a m p    2 6 8 3 : W V G D 3      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 2      C l a m p    2 6 8 3 : W V G D 4      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 3      C l a m p    2 6 8 3 : W V G D 5      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 4      C l a m p    2 6 8 3 : W V G D 6      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 5      C l a m p    2 6 8 3 : W V G D 7      0 . 0 0 0      0 . 2 6 0      0 . 4 9 9      0 . 5 6 3
      N E S C  E x t r e m e    C l a m p 1 7      C l a m p  2 6 8 3 : T o p C o n n      0 . 0 0 0     2 8 . 2 6 4      0 . 0 0 0     2 8 . 2 6 4
      N E S C  E x t r e m e    C l a m p 1 8      C l a m p  2 6 8 3 : B o t C o n n      0 . 0 0 0    - 1 6 . 6 2 4      8 . 3 4 0     1 8 . 5 9 9



C e n t e k  E n g i n e e r i n g  I n c  -  c l & p  s t r u c t u r e  #  2 6 8 3 P a g e  3 0 / 3 0

      N E S C  E x t r e m e    C l a m p 1 9      C l a m p    2 6 8 3 : W V G D 8      0 . 0 0 0      0 . 1 0 2      0 . 1 5 8      0 . 1 8 8
      N E S C  E x t r e m e    C l a m p 2 0      C l a m p      2 6 8 3 : B C T      0 . 0 0 0     1 5 . 6 3 8      0 . 0 0 0     1 5 . 6 3 8
      N E S C  E x t r e m e    C l a m p 2 1      C l a m p      2 6 8 3 : B C B      0 . 0 0 0    - 1 5 . 6 3 8      0 . 0 0 0     1 5 . 6 3 8
 N E S C  E x t r e m e  L o n g     C l a m p 1      C l a m p    D a v i t 1 : E n d      0 . 0 5 7      0 . 0 0 0      0 . 2 4 9      0 . 2 5 5
 N E S C  E x t r e m e  L o n g     C l a m p 2      C l a m p    D a v i t 2 : E n d      0 . 0 1 5      0 . 0 0 0      0 . 5 5 8      0 . 5 5 8
 N E S C  E x t r e m e  L o n g     C l a m p 3      C l a m p    D a v i t 3 : E n d      0 . 0 7 8      0 . 0 0 0      0 . 6 3 4      0 . 6 3 9
 N E S C  E x t r e m e  L o n g     C l a m p 4      C l a m p    D a v i t 4 : E n d      0 . 0 2 7      0 . 0 0 0      0 . 8 7 8      0 . 8 7 8
 N E S C  E x t r e m e  L o n g     C l a m p 5      C l a m p    D a v i t 5 : E n d      0 . 0 7 8      0 . 0 0 0      0 . 6 3 4      0 . 6 3 9
 N E S C  E x t r e m e  L o n g     C l a m p 6      C l a m p    D a v i t 6 : E n d      0 . 0 2 7      0 . 0 0 0      0 . 8 7 8      0 . 8 7 8
 N E S C  E x t r e m e  L o n g     C l a m p 7      C l a m p    D a v i t 7 : E n d      0 . 0 7 8      0 . 0 0 0      0 . 6 3 4      0 . 6 3 9
 N E S C  E x t r e m e  L o n g     C l a m p 8      C l a m p    D a v i t 8 : E n d      0 . 0 2 7      0 . 0 0 0      0 . 8 7 8      0 . 8 7 8
 N E S C  E x t r e m e  L o n g     C l a m p 9      C l a m p    2 6 8 3 : W V G D 1      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 0      C l a m p    2 6 8 3 : W V G D 2      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 1      C l a m p    2 6 8 3 : W V G D 3      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 2      C l a m p    2 6 8 3 : W V G D 4      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 3      C l a m p    2 6 8 3 : W V G D 5      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 4      C l a m p    2 6 8 3 : W V G D 6      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 5      C l a m p    2 6 8 3 : W V G D 7      0 . 2 6 0      0 . 0 0 0      0 . 4 9 9      0 . 5 6 3
 N E S C  E x t r e m e  L o n g    C l a m p 1 7      C l a m p  2 6 8 3 : T o p C o n n     2 8 . 2 6 4      0 . 0 0 0      0 . 0 0 0     2 8 . 2 6 4
 N E S C  E x t r e m e  L o n g    C l a m p 1 8      C l a m p  2 6 8 3 : B o t C o n n    - 1 6 . 6 2 4      0 . 0 0 0      8 . 3 4 0     1 8 . 5 9 9
 N E S C  E x t r e m e  L o n g    C l a m p 1 9      C l a m p    2 6 8 3 : W V G D 8      0 . 1 0 2      0 . 0 0 0      0 . 1 5 8      0 . 1 8 8
 N E S C  E x t r e m e  L o n g    C l a m p 2 0      C l a m p      2 6 8 3 : B C T     1 5 . 6 3 8      0 . 0 0 0      0 . 0 0 0     1 5 . 6 3 8
 N E S C  E x t r e m e  L o n g    C l a m p 2 1      C l a m p      2 6 8 3 : B C B    - 1 5 . 6 3 8      0 . 0 0 0      0 . 0 0 0     1 5 . 6 3 8

O v e r t u r n i n g  M o m e n t s  F o r  U s e r  I n p u t  C o n c e n t r a t e d  L o a d s :

  M o m e n t s  a r e  s t a t i c  e q u i v a l e n t s  b a s e d  o n  c e n t r a l  a x i s  o f  0 , 0  ( i . e .  a  s i n g l e  p o l e ) .

         L o a d  C a s e   T o t a l   T o t a l   T o t a l   T r a n s v e r s e  L o n g i t u d i n a l  T o r s i o n a l
                    T r a n .   L o n g .   V e r t .  O v e r t u r n i n g   O v e r t u r n i n g     M o m e n t
                     L o a d    L o a d    L o a d       M o m e n t        M o m e n t
                   ( k i p s )  ( k i p s )  ( k i p s )       ( f t - k )        ( f t - k )     ( f t - k )
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
        N E S C  H e a v y  2 1 . 1 7 5   0 . 5 9 7  4 4 . 5 3 5     1 7 5 5 . 7 2 2       - 4 6 . 0 1 1     - 3 . 3 7 0
      N E S C  E x t r e m e  2 4 . 6 1 1   0 . 3 8 7  1 7 . 3 3 4     2 1 4 4 . 4 2 7       - 2 9 . 6 6 3     - 1 . 8 6 2
 N E S C  E x t r e m e  L o n g   0 . 0 0 0  1 3 . 9 4 9  1 7 . 3 3 4        9 . 4 8 3     - 1 3 1 4 . 7 9 1     - 1 . 8 6 2

* * *  W e i g h t  o f  s t r u c t u r e  ( l b s ) :
    W e i g h t  o f  T u b u l a r  D a v i t  A r m s :       2 3 0 9 . 3
    W e i g h t  o f  S t e e l  P o l e s :             1 3 9 2 0 . 9
    T o t a l :                             1 6 2 3 0 . 2

* * *  E n d  o f  R e p o r t
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Pr e p ar e d b y: T. J. L. C h e c k e d b y: C. F. C.
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A n c h or B olt A n al y si s:

I n p ut D at a:

B olt F or c e:

M a xi m u m T e n sil e F or c e = T M a x 2 2 6 ki p s×: = ( U s er I n p ut fr o m P L S- P ol e)

M a xi m u m S h e ar F or c e at B a s e = V b a s e 3 1 ki p s×: = ( U s er I n p ut fr o m P L S- P ol e)

A n c h or B olt D at a:

U s e A S T M A 6 1 5 Gr a d e 7 5

N u m b er of A n c h or B olt s = N 1 2: = ( U s er I n p ut)

B olt " C ol u m n" Di st a n c e = l 3. 0 i n×: = ( U s er I n p ut)

B olt Ulti m at e Str e n gt h = F u 1 0 0 k si×: = ( U s er I n p ut)

B olt Yi el d Str e n gt h = F y 7 5 k si×: = ( U s er I n p ut)

B olt M o d ul u s = E 2 9 0 0 0 k si×: = ( U s er I n p ut)

Di a m et er of A n c h or B olts = D 2. 2 5 i n×: = ( U s er I n p ut)

T hr e a d s p er I n c h = n 4. 5: = ( U s er I n p ut)

A n c h or B olt A n al y si s:
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π
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è
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N
2. 6 ki p s×=: =
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V M a x

A s
7 9 5. 4 p si=: =

T e n sil e Str e s s P er mitt e d = F t 0. 7 5 F u× 7 5 k si×=: =

S h e ar Str e s s P er mitt e d = F v 0. 3 5 F u 3 5 k si×=: =

P er mitt e d A xi al T e n sil e Str e ss i n C o nj u cti o n wit h S h e ar = F t v F t 1
fv

F v

æ
ç
è

ö
÷
ø

2

-× 7 4. 9 8 k si×=: =

B olt T e n si o n % of C a p a cit y =
T M a x

F t v A s×
9 2. 8 1 %×=

C o n diti o n 1 = C o n diti o n 1 if
T M a x

F t v A s×
1. 0 0£ " O K", " O v er str e s s e d", 

æ
ç
è

ö
÷
ø

: =

C o n diti o n 1 " O K"=

A n c h or B olt s. x m c d. x m c d P a g e 9. 2- 1
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T e c h ni c al D e s cri pti o n 

G e n er al I nf or m ati o n 

C CI’ s Tri pl e B a n d T M A wit h 7 0 0/ 8 5 0 b y-
p a s s c o nt ai n s t w o tri pl e b a n d T M A’ s i n a 
si n gl e  h o u si n g.  T h e T M A’ s  ar e  f ull y  d u-
pl e x e d  a n d  s h ar e  a  si n gl e  L N A  f or  all 
t hr e e  b a n d s.  T h e  b y p a s s  p at h  pr o vi d e s 
e x c ell e nt  i s ol ati o n t o  t h e  T M A  p at h. 
S e p ar at e  a nt e n n a  p ort s  f or  t h e  b y p a s s 
p at h a n d T M A p at h ar e c o m bi n e d o nt o a 
si n gl e B T S p ort.  L o w n oi s e hi g h li n e arit y 

a m plifi er s i m pr o v e t h e u pli n k s e n sit i vit y a n d t h e r e c ei v e p erf or m a n c e of 
b a s e  st ati o n s.    T h e  T M A  i s  f ull y  c o m pli a nt  wit h  t h e  l at e st  AI S G  2. 0 
s p e cifi c ati o n.  T h e T M A s u p p ort s  C D M A, E D G E/ G S M, U M T S a n d L T E 
B T S e q ui p m e nt. T h e T M A i s i d e all y s uit e d f or  sit e s u p gr a d e d t o q u a d-
b a n d u si n g t h e e xi sti n g i nfr a str u ct ur e .  T h e T M A all o w s t h e s h ari n g of 
f e e d er li n e s f or b ot h A W S a n d P C S b a n d s t h u s r e d u ci n g t o w er l o a di n g, 
l e a si n g,  a n d  i n st all ati o n  c o st s.   T h e  i n p ut  a n d  o ut p ut  c o n n e ct or s  ar e 
l o c at e d  i nli n e  f or  e a s e  of  i n st all atio n  i n  s p a c e  c o n str ai n e d  ar e a s  s u c h 
a s u ni- p ol e str u ct ur e s a n d st e alt h a nt e n n a s. 

G e n er al I nf o a n d T e c h ni c al 
D e s cri pti o n 

1 

El e ct & M e c h. S p e c s  2 

Bl o c k Di a gr a m & O utli n e 
Dr a wi n g 

3 

C o n t e n t s: 

T h e T M A s y st e m i s a n o ut d o or q u a d b a n d t o w er m o u nt u nit w hi c h pr o vi d e s l o w n oi s e a m plifi c ati o n of P C S, 
A W S, a n d W C S u pli n k si g n al s c o m bi n e d wit h 7 0 0/ 8 5 0 b y p a s s e d si g n al s fr o m s e p ar at e a nt e n n a p ort s t o a 
c o m m o n B T S p ort. T h e t o w er m o u nt u nit c o n si st s of 1 4 b a n d- p a s s filt er s, t w o r e d u n d a nt l o w n oi s e a m plifi-
er s  ( L N A)  wit h  b y p a s s  f ail ur e  cir c uitr y,  t w o  bi a s  t e e s ,  AI S G  c o ntr ol  cir c uitr y,  a n d  li g ht ni n g  pr ot e cti o n  cir-
c uitr y  all  h o u s e d  i n  a n  I P 6 8  e n cl o s ur e  s uit e d  t o l o n g  lif e  m a st h e a d m o u nti n g.  T h e  A W S,  P C S  a n d  W C S 
p at h s ar e d u al d u pl e x e d t o s e p ar at e t h e l o w p o w er u pli n k si g n al s fr o m t h e hi g h p o w er d o w n li n k si g n al s at 
t h e B T S a n d a nt e n n a p ort s. T h e A W S, P C S, a n d W C S u pli n k si g n al s ar e a m plifi e d wit h a d e di c at e d ultr a-
l o w n oi s e P H E M T L N A wit h a dj u st a bl e g ai n c o ntr ol. Th e u nit pr o vi d e s pr ot e cti o n a g ai n st li g ht ni n g stri k e s 
vi a  a  m ulti st a g e  s ur g e pr ot e cti o n  cir c uit.  D C  p o w er  a n d  AI S G  2. 0  c o ntr ol  i s  pr o vi d e d  vi a  t h e  B T S  f e e d er 
c a bl e. T h e u nit o p er at e s i n c urr e nt wi n d o w al ar m ( C W A) m o d e u ntil a v ali d AI S G m e s s a g e i s d et e ct e d, at 
w hi c h p oi nt it a ut o m ati c all y s wit c h e s t o AI S G m o d e. O n c e i n AI S G m o d e, t h e u nit c a n o nl y s wit c h b a c k t o 
C W A  m o d e  wit h  t h e  r e c ei pt  of  a n  AI S G  C CI  v e n d or d efi n e d  c o m m a n d.  I n  C W A  m o d e,  t h e  u nit  r e q uir e s 
1 2 V D C at e a c h B T S p ort a n d f oll o w s t y pi c al c urr e nt wi n d o w c o n v e nti o n. I n AI S G m o d e, t h e u nit will a c c e pt 
1 0- 3 0  V D C  fr o m  eit h er  B T S  p ort.  I n  AI S G  m o d e,  t h e  u ni t  d o e s  n ot  r e q uir e  a n  AI S G  2. 0  c o m p ati bl e  sit e 
c o ntr ol u nit ( S C U) a n d m a y al s o b e p o w er e d b y a st a n d ar d p o w er di stri b uti o n u nit ( P D U).  

A n o pti o n al Sit e C o ntr ol U nit ( S C U) i s a v ail a bl e t o p o w er u p t o 3 2 AI S G m o d ul e s p er s e ct or a n d t o pr o vi d e 
t h e m o nit ori n g a n d al ar m f u n cti o n s f or t h e s y st e m.  Th e S C U i s h o u s e d i n a si n gl e ( 1 U) 1. 7 5” x 1 9” r a c k 
a n d c o nt ai n s d u al r e d u n d a nt p o w er s u p pli e s c a p a bl e of b ei n g “ h ot s w a p p e d” t h at pr o vi d e a r e g ul at e d D C 
s u p pl y v olt a g e o n t h e R F c o a x f or t h e t o w er m o u nt a m plifi er s.  

F e a t u r e s:  

 S m all li g ht w ei g ht u nit  
 Tri pl e B a n d 

( A W S/ P C S/ W C S) T wi n 
T M A wit h 7 0 0/ 8 5 0 B y p a s s  

 I n d e p e n d e nt G ai n C o ntr ol 
 Hi g h li n e arit y  
 Li g ht ni n g pr ot e ct e d  
 F ail- s af e b y p a s s m o d e  

 Hi g h r eli a bilit y  

M o d el T M A B P D B 7 8 2 3 V G 1 2 A 

T el: 2 0 1- 3 4 2- 3 3 3 8          F a x: 2 0 1- 3 4 2- 3 3 3 9    w w w. c ci pr o d u ct s. c o m 

C CI C o nfi d e nti al C CI C o nfi d e nti al 

Tri pl e B a n d ( A W S/ P C S/ W C S) 
T wi n T M A wit h 7 0 0/ 8 5 0 B y p a s s 



3/ 4/ 2 0 1 4                                                                          P a g e 2                                                                    R e vi si o n 0. 7 5 

 

C CI Tri pl e B a n d ( A W S / P C S / W C S) T wi n T M A wit h 7 0 0 / 8 5 0 
B y p a s s T y pi c al S p e cifi c ati o n s 

C o m m u ni c ati o n C o m p o n e nt s I n c. Tri pl e B a n d ( A W S / P C S / W C S) T wi n T M A wit h 7 0 0 / 8 5 0 B y p a s s 

C o m m u n i c a t i o n  C o m p o n e n t s  I n c . 
T el: 2 0 1- 3 4 2- 3 3 3 8 F a x: 2 0 1- 3 4 2- 3 3 3 9 C CI C o nfi d e nti al C CI C o nfi d e nti al 

D e s cri pti o n T y pi c al S p e cifi c ati o n s 

El e ctri c al S p e cifi c ati o n s  7 0 0/ 8 5 0 P C S A W S W C S 

R e c ei v e Fr e q u e n c y R a n g e  - 1 8 5 0 – 1 9 1 0 M H z  1 7 1 0 – 1 7 5 5 M H z  2 3 0 5 – 2 3 2 0 M H z  

Tr a n s mit Fr e q u e n c y R a n g e  - 1 9 3 0 – 1 9 9 0 M H z  2 1 1 0 – 2 1 5 5 M H z  2 3 4 5 – 2 3 6 0 M H z  

B y p a s s Fr e q u e n c y R a n g e 6 9 8 - 8 9 4 M H z - - - 

A m plifi er G ai n - 
6 t o 1 2 d B A dj u st a bl e i n 
0. 2 5 d B st e p s vi a AI S G   

6 t o 1 2 d B A dj u st a bl e i n 
0. 2 5 d B st e p s vi a AI S G 

6 t o 1 2 d B A dj u st a bl e i n 
0. 2 5 d B st e p s vi a AI S G 

G ai n V ari ati o n - ± 1. 0  d B ± 1. 0  d B ± 1. 0  d B 

S y st e m N oi s e Fi g ur e  -  1. 4 d B T y p.  1. 3 d B T y p. 1. 3 d B T y p. 

I n p ut T hir d Or d er I nt er c e pt P oi nt - + 1 2  d B m Mi n at M a x. G ai n 

I n p ut / O ut p ut R et ur n L o s s 1 8 d B Mi n all p ort s, 1 2 d B Mi n. B y p a s s M o d e 

I n s erti o n L o s s  0. 2 5 d B T y p.    

   Tr a n s mit P a s s b a n d - 0. 5 d B T y pi c al 0. 4 d B T y pi c al 0. 4 d B T y pi c al 

   B y p a s s M o d e, ( P C S/ A W S/ W C S)  
   R x P a s s b a n d  

-  2. 5 d B T y p.  2. 5 d B T y p.  2. 5 d B T y p.  

Filt er C h ar a ct eri sti c s  

   C o nti n u o u s A v er a g e P o w er 2 0 0 W att s m a x  

   P e a k E n v el o p e P o w er 2 K W m a x  

 I nt er m o d ul ati o n P erf or m a n c e  

   I M D at A N T p ort i n R x B a n d  < - 1 1 2 d B m (- 1 5 5 d B c)  [ 2 t o n e s at + 4 3 d B m] 

O p er ati n g V olt a g e + 1 0 V t o + 3 0 V D C pr o vi d e d vi a c o a x or AI S G 

P o w er C o n s u m pti o n < 2. 0 W att s 

M e c h a ni c al S p e cifi c ati o n s  

C o n n e ct or s DI N 7- 1 6 f e m al e x 2; AI S G x 1 

Di m e n si o n s ( B o d y O nl y) 1 0. 6 3” ( H) x 1 1. 0 2 4” ( W) x 3. 7 2” ( D);  ( 2 9 0. 6 0 ( H) x 2 8 0. 0 0 ( W) x 9 5. 0 ( D) m m) 

Di m e n si o n s ( wit h C o n n. & Br a c k et) 1 4. 2 5” ( H) x 1 1. 0 2 4” ( W) x 4. 1 1” ( D); ( 3 6 2. 0 0 ( H) x 2 8 0. 0 0 ( W) x 1 0 4. 4 0 ( D) m m) 

W ei g ht  2 3. 1 L b s. ( 1 0. 5 K g) - wit h Br a c k et s; 2 2 L b s. ( 1 0 K g) - wit h o ut br a c k et s  

M o u nti n g P ol e/ W all M o u nti n g Br a c k et 

E n vir o n m e nt al S p e cifi c ati o n s  

O p er ati n g T e m p er at ur e - 4 0° C t o + 6 5°C 

Li g ht ni n g Pr ot e cti o n 8/ 2 0 u s, ± 2 K A m a x, 1 0 stri k e s e a c h, I E C 6 1 0 0 0- 4- 5 

E n cl o s ur e I P 6 8 

M T B F > 5 0 0, 0 0 0 h o ur s 

All s p e cifi c ati o n s ar e s u bj e ct t o c h a n g e.  T h e l at e st  s p e cifi c ati o n s ar e a v aila bl e at w w w. c ci pr o d u ct s. c o m 



F E A T U R E S

I m pr o v e d b a s e st ati o n s e n siti vit y t hr o u g h e x c ell e nt n oi s e fi g ur e

p erf or m a n c e a n d li n e arit y

AI S G 2. 0 c o m p ati bl e, f ull s oft w ar e u p gr a d a bl e u si n g AI S G

“ p er s o n alit y” u pl o a d

D C/ AI S G p a s st hr o u g h t o A W S a nt e n n a ( p ort 5)

AI S G O U T c o n n e ct or di s a bl e d w h e n AI S G d e vi c e ( S B T e q ui p p e d

a nt e n n a) pr e s e nt o n P ort 3 + R 1/ + R 1

O n e AI S G s u b u nit p er L N A, 4 i n t ot al. All fi x e d g ai n

5 5 5- 9 6 0 b y p a s s t o l o w b a n d a nt e n n a

T M A 2 1 2 4 F 0 3 V 5- 1 D
T WI N T M A 1 9 0 0/ A W S/ L O W P A S S 5 5 5- 9 6 0 M H Z 6 A N T

N O N- DI P L E X E D 1 9 0 0/ A W S A N T E N N A P O R T S

D e si g n e d t o b e d e pl o y e d i n c o-l o c at e d A W S & 1 9 0 0 n et w or k s, t h e K a el u s

T M A 2 1 2 4 pr o vi d e s g ai n i n 1 9 0 0 a n d A W S u pli n k, u si n g i n d e p e n d e nt

L N A s p er b a n d a n d p er c h a n n el. L o w l o s s b y p a s s 5 5 5- 9 6 0 M H z si g n al t o

l o w b a n d a nt e n n a s i s al s o pr o vi d e d.

T E C H NI C A L S P E CI FI C A TI O N S
B A N D N A M E 1 9 0 0 A W S

D O W N LI N K

P a s s b a n d 1 9 3 0 - 1 9 9 0 M Hz 2 1 1 0 - 2 2 0 0 M Hz

I n s erti o n l o s s 0. 4 d B t y pi c al 0. 3 d B t y pi c al

R et ur n l o s s 2 2 d B t y pi c al

M a xi m u m i n p ut p o w er 1 6 0 W ( a v er a g e) / 2 k W ( P E P) 1 6 0 W ( a v er a g e) / 2 k W ( P E P)

I nt er m o d ul ati o n pr o d u ct s - 1 5 5 d B c m a xi m u m, at a nt e n n a p ort i n R X b a n d wit h 2 x
2 0 W c arri er s

- 1 6 3 d B c m a xi m u m, at a nt e n n a p ort i n R X b a n d wit h 2 x
2 0 W c arri er s

U P LI N K

P a s s b a n d 1 8 5 0 - 1 9 1 0 M Hz 1 6 9 5 - 1 7 8 0 M Hz

G ai n 1 3 d B

G ai n v ari ati o n ± 1 d B m a xi m u m

R et ur n l o s s 2 2 d B t y pi c al

B y p a s s r et ur n l o s s 1 4 d B t y pi c al

B y p a s s l o s s 3 d B t y pi c al

N oi s e fi g ur e 1. 2 d B t y pi c al @ 1 3 d B g ai n 1. 0 d B t y pi c al @ 1 3 d B g ai n

O ut p ut I P 3 + 2 8 d B m t y pi c al

M a xi m u m i n p ut p o w er wit h n o
d a m a g e

+ 1 2 d B m

5 5 5- 9 6 0 L O W P A S S FI L T E R

P a s s b a n d 5 5 5 - 9 6 0 M Hz

I n s erti o n l o s s 0. 2 d B t y pi c al

R et ur n l o s s 2 1 d B t y pi c al

M a xi m u m i n p ut p o w er 2 5 0 W ( a v er a g e) / 2. 5 k W ( P E P)

I nt er m o d ul ati o n pr o d u ct s - 1 5 5 d B c m a xi m u m, at a nt e n n a p ort wit h 2 x 2 0 W c arri er s

E L E C T RI C A L

I m p e d a n c e 5 0 O h ms

R ev 7 F e b 0 5 2 0 2 0 T M A 2 1 2 4 F 0 3 V 5- 1 D
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P O W E R S U P P L Y A N D A L A R M ( C U R R E N T WI N D O W A L A R M M O D E, D E F A U L T)

C urr e nt wi n d o w al ar m m o d e ( C W A) i s t h e d ef a ult o p er ati n g m o d e a n d c a n b e c o nfi g ur e d t o s p e cifi c c u st o m er r e q uir e m e nt s. T h e T M A 2 1 2 4 F 0 3 V 4 i s
c o nfi g ur e d s o t h at b ot h c h a n n el s ar e i n d e p e n d e ntl y p o w er e d a n d m o nit or e d vi a t h eir r e s p e cti v e B T S p ort, 7 or 8. T h e B T S p ort si n k s a d diti o n al c urr e nt
t o i n di c at e a n al ar m st at e i n it s u pli n k p at h. N or m al o p er ati n g a n d al ar m c urr e nt v al u e s ar e c o nfi g ur e d i n d e p e n d e ntl y vi a a fi el d-l o a d a bl e p er s o n alit y fil e.
Pl e a s e c o nt a ct K a el u s f or m or e i nf or m ati o n.

D C s u p pl y v olt a g e + 8. 5 t o + 1 8 V D C, c a s e i s D C gr o u n d

D C s u p pl y E a c h B T S p ort p o w er e d i n di vi d u all y

D C s u p pl y c urr e nt, n or m al m o d e 2 0 0 m A p er p ort t y pi c al ( b ot h p ort s ar e p o w er e d)

D C s u p pl y c urr e nt, al ar m m o d e 3 0 0 m A p er p ort t y pi c al ( b ot h p ort s ar e p o w er e d)

AI S G M O D E O F O P E R A TI O N ( A U T O S E L E C T E D O N V A LI D AI S G 2. 0 F R A M E S)

AI S G si g n al s c a n b e a p pli e d t o p ort 7 or p ort 8. T h e T M A u nit s wit c h e s t o AI S G m o d e w h e n v ali d fr a m e s ar e d et e ct e d o n eit h er p ort 7 or 8. All L N A s t a k e
D C p o w er fr o m t h e p ort wit h t h e AI S G fr a m e s or, if D C i s pr e s e nt o n b ot h p ort s, p o w er will b e s u p pli e d e q u all y b et w e e n t h e p ort s. E a c h L N A i s c o ntr oll e d
u ni q u el y b y it s s u b- u nit n u m b er.

D C s u p pl y v olt a g e + 7. 5 V t o + 3 0 V D C

AI S G v er si o n 2. 0 ( 1. 1 o pti o n al)

S u p pl y c urr e nt, AI S G m o d e 5 0 0 m A @ 7. 5 V, 1 3 5 m A @ 3 0 V t y pi c al

AI S G c o n n e ct or, c urr e nt r ati n g I E C 6 0 1 3 0- 9, 8- pi n f e m al e, < 4 A p e a k, 2 A c o nti n u o u s, pi n 6

Fi el d fir m w ar e u p gr a d a bl e Y e s ( R 9 5 1 0 2 2 A T A 2. 0 R e v 2. 9. 1 2)

AI S G p a s s t hr o u g h t o a nt e n n a
p ort

Y e s

A N T E N N A AI S G O O K + D C

W h e n D C i s a p pli e d it i s q ui c kl y s wit c h e d t hr o u g h t o p ort 5. If a n o v er- c urr e nt c o n diti o n i s d et e ct e d, D C & AI S G ar e di s c o n n e ct e d fr o m p ort 5. If D C
r e m ai n s c o n n e ct e d t o t h e l o a d at p ort 5, D C a n d AI S G ar e di s c o n n e ct e d fr o m t h e AI S G O U T 8 pi n c o n n e ct or. If D C i s di s c o n n e ct e d fr o m p ort 5, D C a n d
AI S G ar e e n a bl e d at t h e AI S G O U T 8 pi n c o n n e ct or. If a s h ort cir c uit i s d et e ct e d at t h e AI S G O U T 8 pi n c o n n e ct or, D C a n d AI S G ar e di s a bl e d.

M o d e of O p er ati o n V olt a g e at 
P ort 5

A s s u m pti o n " A ut o s e n s e + Pr ot e cti o n" 
S wit c h St at u s

C o m m e nt

AI S G or C W A Hi g h
D e vi c e pr e s e nt or 

o p e n cir c uit Cl o s e

D C & AI S G O O K will b e 
s u p pli e d t o p ort 5.

D C & AI S G i s r e m o v e d 
fr o m t h e AI S G O U T 8 pi n

p ort

AI S G or C W A L o w D C s h ort cir c uit or l o w 
D C r e si st a n c e

O p e n

D C & AI S G O O K will n ot b e
s u p pli e d t o p ort 5.

D C & AI S G ar e s u p pli e d
t o t h e AI S G O U T 8 pi n p ort

E N VI R O N M E N T A L

F or f urt h er d et ail s of e n vir o n m e nt al c o m pli a n c e, pl e a s e c o nt a ct K a el u s.

T e m p er at ur e r a n g e - 4 0º C t o + 6 5º C | - 4 0° F t o + 1 4 9° F

I n gr e s s pr ot e cti o n I P 6 7

Altit u d e 3, 0 0 0 m | 1 0, 0 0 0ft

Li g ht ni n g pr ot e cti o n I E C 6 1 3 1 2- 1, R F: ± 5 k A m a xi m u m ( 8/ 2 0 u s), AI S G: ± 2 k A m a xi m u m ( 8/ 2 0 u s)

M T B F > 1, 0 0 0, 0 0 0 h o ur s

C o m pli a n c e F C C P art 1 5 s u b p art B

M E C H A NI C A L

Di m e n si o n s H x D x W 2 4 5 x 1 2 8 x 2 1 0 m m | 9. 6 5 x 5. 0 4 x 8. 2 7i n E x cl u di n g c o n n e ct or s

W ei g ht 8. 1 k g | 1 7. 8 6l b s

Fi ni s h P ai nt e d, li g ht gr e y ( R A L 7 0 3 5)

C o n n e ct or s 4. 3- 1 0 ( F) x 8 l o n g n e c k, AI S G ( F) x 1

Wi n d L o a d
Fr o nt 3 9 0 N, Si d e 1 4 7 N ( Si n gl e)
Fr o nt 2 5 1 N, Si d e 4 0 9 N ( T wi n) 

At 7 4 m/ s ( A S/ N Z S 1 1 7 0- 2- 2 0 1 1 Str u ct ur al d e si g n - Wi n d a cti o n s - C y cl o n e ar e a s)

M o u nti n g P ol e/ w all br a c k et s u p pli e d wit h t w o m et al cl a m p s 4 5- 1 7 8 m m di a m et er p ol e s

O R D E RI N G I N F O R M A TI O N
P A R T N U M B E R C O N FI G U R A TI O N O P TI O N A L F E A T U R E S C O N N E C T O R S

T M A 2 1 2 4 F 0 3 V 5- 1 D T WI N 2 i n / 6 o ut S T A N D A R D 4. 3- 1 0 ( F)

T M A 2 1 2 4 F 0 3 V 5- 2 D Q U A D 4 i n / 1 2 o ut S T A N D A R D 4. 3- 1 0 ( F)

R ev 7 F e b 0 5 2 0 2 0 T M A 2 1 2 4 F 0 3 V 5- 1 D
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J u n e 1 6, 2 0 2 0 
 

Sit e Pr o 1 / V al m o nt M o u nti n g S y st e m:      
 
P art N u m b er   = U L P 1 2 -x x  
P art D es cri pti o n  = 1 2 ’ 6 ”  L o w - Pr ofil e T -Ar m kit  
 

M o u nt E P A  & W ei g ht  ( No a nt e n n a pi p e s , ( 0. 6 7 * E P A )): 
 
E P A N   = 1 2. 7 7  ( 8. 5 2) S q -Ft  E P A N ( 0. 5 ” I c e)  = 1 5. 9 0  (1 0. 6 1 ) S q -Ft   E P A N ( 1 ” I c e)  = 1 9. 1 2  (1 2. 7 5 ) S q -Ft  
E P A T   = 1 1. 9 4  (7. 9 6 ) S q -Ft  E P A T ( 0. 5 ” I c e)  = 1 5. 3 0 ( 1 0. 2 1) S q -Ft   E P A T ( 1 ” I c e)  = 1 8. 4 8  (1 2. 3 3 ) S q -Ft  
W ei g ht    = 8 8 2  l b   W ei g ht  (0. 5 ” I c e)  =  1 0 3 0  l b   W ei g ht  ( 1 ” I c e) = 1 2 5 0  l b 

 
Cl a s sifi c ati o n R ati n g:  

 
M 7 5 0 R (6 0 0) -4[ 6]  
  

D e si g n St a n d ar d s  
 
A N SI/ TI A -2 2 2 -G -2 0 1 2  
A N SI/ TI A -2 2 2 -H -2 0 1 8  
A S C E 7 -1 6  
I nt er n ati o n al B uil di n g C o d e 2 0 1 8 
TI A -5 0 5 3  
 
 A n al y si s a n d M o d eli n g T e c h ni q u e  
 
A n el a sti c t hr e e -di m e nsi o n al fr a m e tr uss m o d el w as cr e at e d t o a n al y z e t h e m o u nt.  T h e m o u nt w a s m o d el e d 
wit h f o ur ( 4) m o u nti n g l o c ati o ns ( a nt e n n a, m o u nt pi p e, r a di o, dis h, a n d a n y ot h er a p p urt e n a n c e) e v e nl y  
s p a c e d a cr oss t h e f a c e of t h e m o u nt, wit h a 6 ” v e rti c al e c c e ntri cit y.  Wi n d dir e cti o ns c o nsi d er e d w er e 
p er p e n di c ul ar ( n or m al) t o t h e f a c e of t h e fr a m e a n d at 3 0 d e gr e e i n cr e m e nts u p t o 9 0 d e gr e es (t a n g e nti al) t o 
t h e f a c e of t h e fr a m e.  Wi n d, d e a d w ei g ht a n d i c e w ei g ht o n t h e m o u nt w as als o i n cl u d e d i n t h e m o d el.  
 

 
M o d eli n g S oft w ar e  

 
A ut o d es k I n v e nt or  
RI S A -3 D  
 
 

 



( T E P O P C O, L L C)

 p: 9 7 8. 5 5 7. 5 5 5 3 a:  4 5 B e e c h w o o d Dri v e, N. A n d o v er, M A  0 1 8 4 5

D e c e m b er 9, 2 0 2 2 ( R e v. 1)
N o v e m b er 7, 2 0 2 2

S AI C o m m u ni c ati o ns
1 2 I n d ustri al W a y
S al e m N H, 0 3 0 7 9

R E: Sit e N u m b er: C T 2 1 8 5
F A N u m b er: 1 0 0 3 5 2 7 3
P A C E N u m b er: M R C T B 0 6 2 1 6 7

P T N u m b er: 2 0 5 1 A 1 4 7 6 M
T E P Pr oj e ct N u m b er: 3 5 0 5 8 9

Sit e N a m e: B R O O K FI E L D S T A TI O N R D
Sit e A d dr es s: 7 6 1 F e d er al R o a d

Br o o kfi el d, C T 0 6 8 0 4

T o W h o m It M a y C o n c er n:

T E P N ort h e ast ( T E P N E) h as b e e n a ut h ori z e d b y S AI C o m m u ni c ati o ns t o p erf or m a m o u nt a n al ysis o n t h e
pr o p os e d A T & T a nt e n n a / R R H m o u nts t o d et er mi n e t h eir c a p a bilit y of s u p p orti n g t h e f oll o wi n g a d diti o n al
l o a di n g:

· ( 3) O P A 6 5 R - B U 6 D A A nt e n n a s ( 7 1. 2 ” x 2 0. 7 ” x 7. 7 ” – Wt. = 6 4 l b s. / e a c h)

· ( 3) T P A 6 5 R - B U 6 D A - K A nt e n n a s ( 7 1. 2 ” x 2 0. 7 ” x 7. 7 ” – Wt. = 6 9 l b s. / e a c h)

· ( 6) T M A B P D 7 8 2 3 V G 1 2 A T M A’ s ( 1 0. 7 ” x 1 1. 1 ” x 3. 8 ” – Wt. = 2 5 l b s. / e a c h) ( P o s. 2)

· ( 6) T M A 2 1 2 4 F 0 3 V 5 - 1 D T M A’ s ( 9. 7 ” x 5. 0 ” x 8. 3 ” – Wt. = 1 8 l b s. / e a c h) ( P o s. 4)

* Pr o p os e d e q ui p m e nt s h o w n i n b ol d.

M o u nt f a bri c ati o n dr a wi n gs pr e p ar e d b y Sit e Pr o 1, P / N U L P 1 2- 4 1 2 0, d at e d M a y 2 4, 2 0 1 8, w er e us e d t o p erf or m
t his a n al ysis.



P a g e 2 of 4
R e: C T 2 1 8 5

D e c e m b er 9, 2 0 2 2 ( R e v. 1)

 p: 9 7 8. 5 5 7. 5 5 5 3 a:  4 5 B e e c h w o o d Dri v e, N. A n d o v er, M A  0 1 8 4 5

M o u nt A n al ysis M et h o ds:

· T his a n al y sis w as c o n d u ct e d i n a c c or d a n c e wit h EI A / TI A- 2 2 2- H, Str u ct ur al St a n d ar ds f or St e el
A nt e n n a T o w ers a n d A nt e n n a S u p p orti n g Str u ct ur es, t h e I nt er n ati o n al B uil di n g C o d e 2 0 2 1 wit h 2 0 2 2
C o n n e cti c ut St at e B uil di n g C o d e, a n d A T & T M o u nt T e c h ni c al Dir e cti v e – R 2 2.

· T E P N E c o nsi d ers t his m o u nt t o b e as y m m etri c al a n d h as a p pli e d wi n d l o a ds i n 3 0 d e gr e e i n cr e m e nts
all ar o u n d t h e m o u nt. P er TI A- 2 2 2- H a n d A p p e n di x P of t h e C o n n e cti c ut St at e B uil di n g C o d e, t h e
m a x b asi c wi n d s p e e d f or t his sit e is e q u al t o 1 2 0 m p h wit h a m a x b asi c wi n d s p e e d wit h i c e of 5 0
m p h a n d a m a x i c e t hi c k n es s of 1. 0 i n.  A n es c al at e d i c e t hi c k n ess of 1. 1 1 i n w as us e d f or t his a n al ysis.

· T E P N E c o nsi d ers t his sit e t o b e e x p os ur e c at e g or y C; t o w er is l o c at e d n e ar l ar g e, fl at, o p e n,
t err ai n / gr assl a n ds.

· T E P N E c o nsi d ers t his sit e t o b e t o p o gr a p hi c c at e g or y 1; t o w er is l o c at e d o n fl at t err ai n or t h e b ott o m
of a hill or ri d g e.

· T E P N E c o nsi d ers t his sit e t o h a v e a s p e ctr al r es p o ns e a c c el er ati o n p ar a m et er at s h ort p eri o ds, S S , of
0. 2 1 0 a n d a s p e ctr al r es p o ns e a c c el er ati o n p ar a m et er at a p eri o d of 1 s e c o n d, S 1 , of 0. 0 5 5.

· T h e m o u nts h a v e b e e n a n al y z e d wit h l o a d c o m bi n ati o ns c o nsisti n g of 5 0 0 l bs li v e l o a d usi n g a s er vi c e
wi n d s p e e d of 3 0 m p h wi n d o n t h e w orst c as e a nt e n n a. A n al ysis p erf or m e d o n e a c h a nt e n n a pi p e
t o d et er mi n e w orst c as e l o c ati o n; w orst c as e l o c ati o n w as a nt e n n a p ositi o n 3.

· T h e m o u nts h a v e b e e n a n al y z e d wit h l o a d c o m bi n ati o ns c o nsisti n g of a 2 5 0 l bs li v e l o a d i n a w orst
c as e l o c ati o n o n t h e m o u nt.

· T h e pr o p os e d m o u nts will b e s e c ur e d t o t h e e xisti n g tr a ns missi o n t o w er wit h ri n g m o u nts a n d
t hr e a d e d r o ds. T E P N E c o nsi d ers t h e t hr e a d e d r o ds t o b e t h e g o v er ni n g c o n n e cti o n m e m b er.

B as e d o n o ur e v al u ati o n, w e h a v e d et er mi n e d t h at t h e ( 2) Pr o p os e d Sit e Pr o 1 P / N U L P 1 2- 4 1 2 0 m o u nts
A R E C A P A B L E  of s u p p orti n g t h e pr o p os e d i nst all ati o n.

C o m p o n e nt C o ntr olli n g L o a d C a s e Str e s s R ati o P a s s / F ail

Pr o p o s e d M o u nt R ati n g 2 5 L C 4 5 4 % P A S S

R ef er e n c e D o c u m e nt s:

· F a bri c ati o n dr a wi n gs pr e p ar e d b y Sit e Pr o 1, P / N U L P 1 2- 4 1 2 0, d at e d M a y 2 4, 2 0 1 8.





P a g e 4 of 4
R e: C T 2 1 8 5

D e c e m b er 9, 2 0 2 2 ( R e v. 1)

 p: 9 7 8. 5 5 7. 5 5 5 3 a:  4 5 B e e c h w o o d Dri v e, N. A n d o v er, M A  0 1 8 4 5

FI E L D P H O T O S:
* E xisti n g m o u nts t o b e r e m o v e d & r e pl a c e d.



Wi n d & I c e
C al c ul ati o n s



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:    B R O O K FI E L D S T ATI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:       R L C h e c k e d B y:  M S C

2. 6. 5. 2 V el o cit y Pr e s s ur e C o eff:

K z= 2. 0 1 ( z/ z g )
 2/α

z = 9 7 (ft)

z g = 9 0 0 (ft)

K z= 1. 2 5 8 α = 9. 5

K z mi n ≤ K z ≤ 2. 0 1

T a bl e 2- 4

E x p o s ur e Z g α K z mi n K c

B 1 2 0 0 ft 7. 0 0. 7 0 0. 9

C 9 0 0 ft 9. 5 0. 8 5 1. 0

D 7 0 0 ft 1 1. 5 1. 0 3 1. 1

2. 6. 6. 2 T o p o gr a p hi c F a ct or:

T a bl e 2- 5

T o p o. C at e g or y K t f

2 0. 4 3 1. 2 5

3 0. 5 3 2. 0

4 0. 7 2 1. 5

K zt= [ 1 +( K c Kt/ K h )]
2 K h = e (f * z/ H)

K zt= 1 K h = 1

K c= 1. 0 (fr o m T a bl e 2- 4)

(If C at e g or y 1 t h e n K zt = 1. 0) K t= 0 (fr o m T a bl e 2- 5)

f = 0 (fr o m T a bl e 2- 5)

C at e g or y = 1 z = 9 7

z s= 2 9 0 ( M e a n el e v ati o n of b as e of str u ct ur e a b o v e s e a l e v el)

H = 0 ( Ht. of t h e cr est a b o v e s urr o u n di n g t err ai n)

K zt= 1. 0 0 (fr o m 2. 6. 6. 2. 1)

K e = 0. 9 9 (fr o m 2. 6. 8)

2. 6. 1 0 D e si g n I c e T hi c k n e s s

M a x I c e T hi c k n ess = ti = 1. 0 0 i n

I m p ort a n c e F a ct or = I = 1. 0 0 (fr o m T a bl e 2- 3)

K i z = 1. 1 1 (fr o m S e c. 2. 6. 1 0)

ti z= t i*I * K i z*( K zt)
0. 3 5 ti z = 1. 1 1 i n



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T ATI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D esi g n e d B y:      R L          C h e c k e d B y:  M S C

2. 6. 9 G u st Eff e ct F a ct or

2. 6. 9. 1 S elf S u p p orti n g L atti c e Str u ct ur es

G h  = 1. 0  L atti c e d Str u ct ur es > 6 0 0 ft

G h  = 0. 8 5 L atti c e d Str u ct ur es 4 5 0 ft or l ess

G h  = 0. 8 5 + 0. 1 5 [ h/ 1 5 0 - 3. 0] h = ht. of str u ct ur e

h = 9 0 G h = 0. 8 5

2. 6. 9. 2 G u y e d M asts G h = 0. 8 5

2. 6. 9. 3 P ol e Str u ct ur es G h = 1. 1

2. 6. 9 A p p urt e n a n c es G h = 1. 0

2. 6. 9. 4 Str u ct ur es S u p p ort e d o n Ot h er Str u ct ur es

( C a ntili v er e d t u b ul ar or l atti c e d s pi n es, p ol e, str u ct ur es o n b uil di n g s ( ht. : wi dt h r ati o > 5)

G h = 1. 3 5 G h = 1. 0 0

2. 6. 1 1. 2 D e si g n Wi n d F or c e o n A p p urt e n a n c e s

F = q z* G h *( E P A) A

q z= 0. 0 0 2 5 6 * K z* K zt* K s* K e * K d * V m a x
2 K z= 1. 3 (fr o m 2. 6. 5. 2)

K zt= 1. 0 (fr o m 2. 6. 6. 2. 1)

K s= 1. 0 (fr o m 2. 6. 7)

q z= 4 3. 5 8 K e = 0. 9 9 (fr o m 2. 6. 8)

q z (i c e)= 7. 5 7 K d = 0. 9 5 (fr o m T a bl e 2- 2)

q z ( 3 0)= 2. 7 2 V m a x = 1 2 0 m p h ( Ulti m at e Wi n d S p e e d)

V m a x (i c e) = 5 0 m p h

V 3 0 = 3 0 m p h

T a bl e 2- 2

Str u ct ur e T y p e

L atti c e d str u ct ur es wit h tri a n g ul ar, s q u ar e or r e ct a n g ul ar cr oss

s e cti o ns
0. 8 5

T u b ul ar p ol e str u ct ur es s u p p orti n g a nt e n n as e n cl os e d wit hi n a

c yli n dri c al s hr o u d
1. 0 0

T u b ul ar p ol e str u ct ur es, l atti c e d str u ct ur es wit h ot h er cr oss

s e cti o ns, a p p urt e n a n c es
0. 9 5

Wi n d Dir e cti o n Pr o b a bilit y F a ct or, K d



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T ATI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D esi g n e d B y:      R L          C h e c k e d B y:  M S C

D et er mi n e C a:

T a bl e 2- 9

R o u n d C < 3 9

( S u b criti c al)
3 9 ≤ C ≤  7 8

( Tr a nsiti o n al)

C > 7 8

( S u p er criti c al)

I c e T hi c k n e s s = 1. 1 1 i n A n gl e = 0 ( d e g) E q ui v al e nt A n gl e = 1 8 0 ( d e g)

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a
A s p e ct

R ati o
C a F or c e (l b s)

F or c e (l b s)

( w / I c e)

F or c e (l b s)

( 3 0 m p h)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 4 4 1. 2 4 5 5 4 1 1 0 3 5

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 4 4 1. 2 4 5 5 4 1 1 0 3 5

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 2. 8 2 1. 2 1 1 5 5 1

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 1. 9 1 1. 2 0 1 8 5 1

2 " Pi p e 2. 4 1 2. 0 - 0. 2 0 0. 2 0 1. 2 0 1 0

3 " Pi p e 3. 5 1 2. 0 - 0. 2 9 0. 2 9 1. 2 0 1 5

1. 2

A s p e ct R ati o ≤  2. 5 A s p e ct R ati o = 7 A s p e ct R ati o ≥  2 5

F or c e C o effi ci e nt s ( C a) f or A p p urt e n a n c e s

M e m b er T y p e
C a C a C a

2. 0

S q u ar e / R e ct a n g ul ar H S S 1. 2 - 2. 8(r s) ≥ 0. 8 5 1. 4 - 4. 0(rs) ≥ 0. 9 0 2. 0 - 6. 0(rs) ≥ 1. 2 5

N ot e:  Li n e ar i nt er p ol ati o n m a y b e us e d f or as p e ct r ati os ot h er t h a n t h os e s h o w n.

Fl at

As p e ct R ati o is t h e o v er all l e n gt h / wi dt h r ati o i n t h e pl a n e n or m al t o t h e wi n d dir e cti o n.

( As p e ct r ati o is i n d e p e n d e nt of t h e s p a ci n g  b et w e e n s u p p ort p oi nts of a li n e ar a p p urt e n a n c e,

1. 2

0. 7

4. 1 4/( C 0. 4 8 5 )

0. 5

3. 6 6/( C 0. 4 1 5 ) 4 6. 8/( C. 1. 0)

1. 4

0. 8

0. 6 0. 6



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T A TI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:      R L          C h e c k e d B y:  M S C

A n gl e = 3 0 ( d e g)   I c e T hi c k n e s s = 1. 1 1 i n. E q ui v al e nt A n gl e = 2 1 0 ( d e g)

WI N D L O A D S WI T H N O I C E:

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a

( n or m al)

Fl at Ar e a

( si d e)

A s p e ct

R ati o

( n or m al)

A s p e ct

R ati o

( si d e)

C a ( n or m al) C a

( si d e)

F or c e (l b s)

( n or m al)

F or c e (l b s)

( si d e)

F or c e (l b s)

( a n gl e)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 4 7 7

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 4 7 7

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 5 4 3 2 2

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 8 2 9 2 0

WI N D L O A D S WI T H I C E:

O P A 6 5 R- B U 6 D A A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 9 5

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 9 5

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 2. 9 6. 0 1 3. 3 0. 5 4 1. 2 0 2. 1 4 0. 9 7 1. 2 0 1. 2 0 5 1 1 6

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 1 1. 9 7. 3 1 0. 5 0. 6 0 0. 8 7 1. 6 3 1. 1 3 1. 2 0 1. 2 0 5 8 6

WI N D L O A D S A T 3 0 M P H:

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 3 0

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 3 0

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 3 1

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 2 1

WI N D L O A D S



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T A TI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:      R L          C h e c k e d B y:  M S C

A n gl e = 6 0 ( d e g)   I c e T hi c k n e s s = 1. 1 1 i n. E q ui v al e nt A n gl e = 2 4 0 ( d e g)

WI N D L O A D S WI T H N O I C E:

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a

( n or m al)

Fl at Ar e a

( si d e)

A s p e ct

R ati o

( n or m al)

A s p e ct

R ati o

( si d e)

C a

( n or m al)

C a

( si d e)

F or c e (l b s)

( n or m al)

F or c e (l b s)

( si d e)

F or c e (l b s)

( a n gl e)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 3 2 2

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 3 2 2

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 5 4 3 3 6

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 8 2 9 2 6

WI N D L O A D S WI T H I C E:

O P A 6 5 R- B U 6 D A A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 6 8

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 6 8

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 2. 9 6. 0 1 3. 3 0. 5 4 1. 2 0 2. 1 4 0. 9 7 1. 2 0 1. 2 0 5 1 1 9

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 1 1. 9 7. 3 1 0. 5 0. 6 0 0. 8 7 1. 6 3 1. 1 3 1. 2 0 1. 2 0 5 8 7

WI N D L O A D S A T 3 0 M P H:

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 2 0

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 2 0

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 3 2

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 2 2

WI N D L O A D S



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T A TI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:      R L          C h e c k e d B y:  M S C

A n gl e = 9 0 ( d e g)   I c e T hi c k n e s s = 1. 1 1 i n. E q ui v al e nt A n gl e = 2 7 0 ( d e g)

WI N D L O A D S WI T H N O I C E:

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a

( n or m al)

Fl at Ar e a

( si d e)

A s p e ct

R ati o

( n or m al)

A s p e ct

R ati o

( si d e)

C a

( n or m al)

C a

( si d e)

F or c e (l b s)

( n or m al)

F or c e (l b s)

( si d e)

F or c e (l b s)

( a n gl e)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 2 4 5

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 2 4 5

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 5 4 3 4 3

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 8 2 9 2 9

WI N D L O A D S WI T H I C E:

O P A 6 5 R- B U 6 D A A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 5 4

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 5 4

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 2. 9 6. 0 1 3. 3 0. 5 4 1. 2 0 2. 1 4 0. 9 7 1. 2 0 1. 2 0 5 1 1 1 1

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 1 1. 9 7. 3 1 0. 5 0. 6 0 0. 8 7 1. 6 3 1. 1 3 1. 2 0 1. 2 0 5 8 8

WI N D L O A D S A T 3 0 M P H:

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 1 5

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 1 5

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 3 3

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 2 2

WI N D L O A D S



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T A TI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:      R L          C h e c k e d B y:  M S C

A n gl e = 1 2 0 ( d e g)   I c e T hi c k n e s s = 1. 1 1 i n. E q ui v al e nt A n gl e = 3 0 0 ( d e g)

WI N D L O A D S WI T H N O I C E:

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a

( n or m al)

Fl at Ar e a

( si d e)

A s p e ct

R ati o

( n or m al)

A s p e ct

R ati o

( si d e)

C a

( n or m al)

C a

( si d e)

F or c e (l b s)

( n or m al)

F or c e (l b s)

( si d e)

F or c e (l b s)

( a n gl e)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 3 2 2

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 3 2 2

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 5 4 3 3 6

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 8 2 9 2 6

WI N D L O A D S WI T H I C E:

O P A 6 5 R- B U 6 D A A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 6 8

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 6 8

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 2. 9 6. 0 1 3. 3 0. 5 4 1. 2 0 2. 1 4 0. 9 7 1. 2 0 1. 2 0 5 1 1 9

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 1 1. 9 7. 3 1 0. 5 0. 6 0 0. 8 7 1. 6 3 1. 1 3 1. 2 0 1. 2 0 5 8 7

WI N D L O A D S A T 3 0 M P H:

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 2 0

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 2 0

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 3 2

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 2 2

WI N D L O A D S



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI E L D S T A TI O N R D

Pr oj e ct N o.:       C T 2 1 8 5

D e si g n e d B y:      R L          C h e c k e d B y:  M S C

A n gl e = 1 5 0 ( d e g)   I c e T hi c k n e s s = 1. 1 1 i n. E q ui v al e nt A n gl e = 3 3 0 ( d e g)

WI N D L O A D S WI T H N O I C E:

A p p urt e n a n c e s H ei g ht Wi dt h D e pt h Fl at Ar e a

( n or m al)

Fl at Ar e a

( si d e)

A s p e ct

R ati o

( n or m al)

A s p e ct

R ati o

( si d e)

C a

( n or m al)

C a

( si d e)

F or c e (l b s)

( n or m al)

F or c e (l b s)

( si d e)

F or c e (l b s)

( a n gl e)

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 4 7 7

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 5 5 4 2 4 5 4 7 7

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 5 4 3 2 2

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 8 2 9 2 0

WI N D L O A D S WI T H I C E:

O P A 6 5 R- B U 6 D A A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 9 5

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 3. 4 2 2. 9 9. 9 1 1. 6 9 5. 0 6 3. 2 0 7. 4 0 1. 2 3 1. 4 1 1 0 9 5 4 9 5

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 2. 9 6. 0 1 3. 3 0. 5 4 1. 2 0 2. 1 4 0. 9 7 1. 2 0 1. 2 0 5 1 1 6

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 1 1. 9 7. 3 1 0. 5 0. 6 0 0. 8 7 1. 6 3 1. 1 3 1. 2 0 1. 2 0 5 8 6

WI N D L O A D S A T 3 0 M P H:

O P A 6 5 R- B U 6 D A A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 3 0

T P A 6 5 R- B U 6 D A- K A nt e n n a 7 1. 2 2 0. 7 7. 7 1 0. 2 4 3. 8 1 3. 4 4 9. 2 5 1. 2 4 1. 4 7 3 5 1 5 3 0

T M A B P D 7 8 2 3 V G 1 2 A T M A 1 0. 7 3. 8 1 1. 1 0. 2 8 0. 8 2 2. 8 2 0. 9 6 1. 2 1 1. 2 0 1 3 1

T M A 2 1 2 4 F 0 3 V 5- 1 D T M A 9. 7 5. 0 8. 3 0. 3 4 0. 5 5 1. 9 1 1. 1 7 1. 2 0 1. 2 0 1 2 1

WI N D L O A D S



D at e: 1 2 / 5 / 2 0 2 2

Pr oj e ct N a m e:    B R O O K FI E L D S T ATI O N R D

Pr oj e ct N o.:        C T 2 1 8 5

D e si g n e d B y:       R L C h e c k e d B y:  M S C

T hi c k n ess of i c e: 1. 1 1 i n.

D e nsit y of i c e: 5 6 p cf

O P A 6 5 R- B U 6 D A A nt e n n a T P A 6 5 R- B U 6 D A- K A nt e n n a

W ei g ht of i c e b as e d o n t ot al r a di al S F ar e a: W ei g ht of i c e b as e d o n t ot al r a di al S F ar e a:

H ei g ht (i n): 7 1. 2 H ei g ht (i n): 7 1. 2

Wi dt h (i n): 2 0. 7 Wi dt h (i n): 2 0. 7

D e pt h (i n): 7. 7 D e pt h (i n): 7. 7

T ot al w ei g ht of i c e o n o bj e ct: 1 8 7 l bs T ot al w ei g ht of i c e o n o bj e ct: 1 8 7 l bs

W ei g ht of o bj e ct: 6 4. 0 l bs W ei g ht of o bj e ct: 6 9. 0 l bs

C o m bi n e d w ei g ht of i c e a n d o bj e ct: 2 5 1 l bs C o m bi n e d w ei g ht of i c e a n d o bj e ct: 2 5 6 l bs

T M A B P D 7 8 2 3 V G 1 2 A T M A T M A 2 1 2 4 F 0 3 V 5- 1 D T M A

W ei g ht of i c e b as e d o n t ot al r a di al S F ar e a: W ei g ht of i c e b as e d o n t ot al r a di al S F ar e a:

H ei g ht (i n): 1 0. 7 H ei g ht (i n): 9. 7

Wi dt h (i n): 3. 8 Wi dt h (i n): 5. 0

D e pt h (i n): 1 1. 1 D e pt h (i n): 8. 3

T ot al w ei g ht of i c e o n o bj e ct: 1 6 l bs T ot al w ei g ht of i c e o n o bj e ct: 1 2 l bs

W ei g ht of o bj e ct: 2 5. 0 l bs W ei g ht of o bj e ct: 1 8. 0 l bs

C o m bi n e d w ei g ht of i c e a n d o bj e ct: 4 1 l bs C o m bi n e d w ei g ht of i c e a n d o bj e ct: 3 0 l bs

2 " pi p e 3 " Pi p e

P er f o ot w ei g ht of i c e: P er f o ot w ei g ht of i c e:

di a m et er (i n): 2. 3 8 di a m et er (i n): 3. 5

P er f o ot w ei g ht of i c e o n o bj e ct: 5 plf P er f o ot w ei g ht of i c e o n o bj e ct: 6 plf

I C E W EI G H T C A L C U L A TI O N S



M o u nt C al c ul ati o n s
( Pr o p o s e d C o n diti o n s )



T E P N ort h e a st
C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 4 P M
U nit s s y st e m: E n gli s h



T E P N ort h e a st
C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 5 P M
U nit s s y st e m: E n gli s h



T E P N ort h e a st
C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 5 P M
U nit s s y st e m: E n gli s h



T E P N ort h e a st
C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 5 P M
U nit s s y st e m: E n gli s h



T E P N ort h e a st

C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 6 P M

U nit s s y st e m: E n gli s h

L o a d d at a
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

G L O S S A R Y

C o m b : I n di c at e s if l o a d c o n diti o n i s a l o a d c o m bi n ati o n

L o a d C o n diti o n s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n diti o n D e s cri pti o n C o m b. C at e g or y

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D L D e a d L o a d N o D L

W 0 Wi n d L o a d 0/ 6 0/ 1 2 0 d e g N o WI N D

W 3 0 Wi n d L o a d 3 0/ 9 0/ 1 5 0 d e g N o WI N D

Di I c e L o a d N o L L

Wi 0 I c e Wi n d L o a d 0/ 6 0/ 1 2 0 d e g N o WI N D

Wi 3 0 I c e Wi n d L o a d 3 0/ 9 0/ 1 5 0 d e g N o WI N D

W L 0 W L 3 0 m p h 0/ 6 0/ 1 2 0 d e g N o WI N D

W L 3 0 W L 3 0 m p h 3 0/ 9 0/ 1 5 0 d e g N o WI N D

L L 1 2 5 0 l b Li v e L o a d C e nt er of M o u nt N o L L

L L 2 2 5 0 l b Li v e L o a d E n d of M o u nt N o L L

L L a 1 5 0 0 l b Li v e L o a d A nt e n n a 1 N o L L

L L a 2 5 0 0 l b Li v e L o a d A nt e n n a 2 N o L L

L L a 3 5 0 0 l b Li v e L o a d A nt e n n a 3 N o L L

L L a 4 5 0 0 l b Li v e L o a d A nt e n n a 4 N o L L

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Di stri b ut e d f or c e o n m e m b er s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n diti o n M e m b er Dir 1 V al 1 V al 2 Di st 1 % Di st 2 %

[ Ki p/ft] [ Ki p/ft] [ft] [ft]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

W 0 1 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

4 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

5 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

6 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

7 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

8 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

9 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

1 0 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

1 1 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

1 2 z - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

1 7 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 3 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 9 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 7 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 1 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 9 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

P a g e 1



2 0 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 8 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 8 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 2 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 4 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

3 0 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 3 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 4 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 5 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 6 z - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

W 3 0 1 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

2 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

3 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

4 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

5 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

6 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

7 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

8 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

9 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

1 2 x - 0. 0 1 - 0. 0 1 0. 0 0 N o 1 0 0. 0 0 Y e s

2 5 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 9 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 7 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 1 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 9 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 0 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 8 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 2 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 6 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

3 0 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 3 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 4 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 5 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 6 x - 0. 0 1 5 - 0. 0 1 5 0. 0 0 N o 1 0 0. 0 0 Y e s

Di 1 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

2 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

3 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

4 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

5 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

6 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

7 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

8 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

9 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 0 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 1 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 2 y - 0. 0 0 5 - 0. 0 0 5 0. 0 0 N o 1 0 0. 0 0 Y e s

1 7 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 5 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 3 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 9 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 7 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 1 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

1 9 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 0 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

1 8 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 8 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 2 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 6 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

2 4 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

3 0 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

P a g e 2



1 3 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

1 4 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

1 5 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

1 6 y - 0. 0 0 6 - 0. 0 0 6 0. 0 0 N o 1 0 0. 0 0 Y e s

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C o n c e ntr at e d f o r c e s o n m e m b er s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n diti o n M e m b er Dir 1 V al u e 1 Di st 1 %

[ Ki p] [ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D L 2 y - 0. 0 3 2 1. 5 0 N o

y - 0. 0 3 2 6. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

3 y - 0. 0 3 5 1. 5 0 N o

y - 0. 0 3 5 6. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

6 y - 0. 0 3 2 1. 5 0 N o

y - 0. 0 3 2 6. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

7 y - 0. 0 3 5 1. 5 0 N o

y - 0. 0 3 5 6. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

1 0 y - 0. 0 3 2 1. 5 0 N o

y - 0. 0 3 2 6. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

y - 0. 0 2 5 4. 5 0 N o

1 1 y - 0. 0 3 5 1. 5 0 N o

y - 0. 0 3 5 6. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

y - 0. 0 1 8 4. 5 0 N o

W 0 2 z - 0. 2 7 7 1. 5 0 N o

z - 0. 2 7 7 6. 5 0 N o

z - 0. 0 1 5 4. 5 0 N o

z - 0. 0 1 5 4. 5 0 N o

3 z - 0. 2 7 7 1. 5 0 N o

z - 0. 2 7 7 6. 5 0 N o

z - 0. 0 1 8 4. 5 0 N o

z - 0. 0 1 8 4. 5 0 N o

6 z - 0. 1 6 2 1. 5 0 N o

z - 0. 1 6 2 6. 5 0 N o

z - 0. 0 3 6 4. 5 0 N o

7 z - 0. 1 6 2 1. 5 0 N o

z - 0. 1 6 2 6. 5 0 N o

z - 0. 0 2 6 4. 5 0 N o

1 0 z - 0. 1 6 2 1. 5 0 N o

z - 0. 1 6 2 6. 5 0 N o

z - 0. 0 3 6 4. 5 0 N o

P a g e 3



1 1 z - 0. 1 6 2 1. 5 0 N o

z - 0. 1 6 2 6. 5 0 N o

z - 0. 0 2 6 4. 5 0 N o

W 3 0 2 x - 0. 1 2 3 1. 5 0 N o

x - 0. 1 2 3 6. 5 0 N o

x - 0. 0 4 3 4. 5 0 N o

3 x - 0. 1 2 3 1. 5 0 N o

x - 0. 1 2 3 6. 5 0 N o

x - 0. 0 2 9 4. 5 0 N o

6 x - 0. 2 3 9 1. 5 0 N o

x - 0. 2 3 9 6. 5 0 N o

x - 0. 0 2 2 4. 5 0 N o

7 x - 0. 2 3 9 1. 5 0 N o

x - 0. 2 3 9 6. 5 0 N o

x - 0. 0 2 4. 5 0 N o

1 0 x - 0. 2 3 9 1. 5 0 N o

x - 0. 2 3 9 6. 5 0 N o

x - 0. 0 2 2 4. 5 0 N o

1 1 x - 0. 2 3 9 1. 5 0 N o

x - 0. 2 3 9 6. 5 0 N o

x - 0. 0 2 4. 5 0 N o

Di 2 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

3 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

6 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

7 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

1 0 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

y - 0. 0 1 6 4. 5 0 N o

1 1 y - 0. 0 9 4 1. 5 0 N o

y - 0. 0 9 4 6. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

y - 0. 0 1 2 4. 5 0 N o

Wi 0 2 z - 0. 0 5 5 1. 5 0 N o

z - 0. 0 5 5 6. 5 0 N o

z - 0. 0 0 5 4. 5 0 N o

z - 0. 0 0 5 4. 5 0 N o

3 z - 0. 0 5 5 1. 5 0 N o

z - 0. 0 5 5 6. 5 0 N o

z - 0. 0 0 5 4. 5 0 N o

z - 0. 0 0 5 4. 5 0 N o

6 z - 0. 0 3 4 1. 5 0 N o

z - 0. 0 3 4 6. 5 0 N o

z - 0. 0 0 9 4. 5 0 N o

7 z - 0. 0 3 4 1. 5 0 N o

z - 0. 0 3 4 6. 5 0 N o

z - 0. 0 0 7 4. 5 0 N o

1 0 z - 0. 0 3 4 1. 5 0 N o
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z - 0. 0 3 4 6. 5 0 N o

z - 0. 0 0 9 4. 5 0 N o

1 1 z - 0. 0 3 4 1. 5 0 N o

z - 0. 0 3 4 6. 5 0 N o

z - 0. 0 0 7 4. 5 0 N o

Wi 3 0 2 x - 0. 0 2 8 1. 5 0 N o

x - 0. 0 2 8 6. 5 0 N o

x - 0. 0 1 1 4. 5 0 N o

3 x - 0. 0 2 8 1. 5 0 N o

x - 0. 0 2 8 6. 5 0 N o

x - 0. 0 0 8 4. 5 0 N o

6 x - 0. 0 4 8 1. 5 0 N o

x - 0. 0 4 8 6. 5 0 N o

x - 0. 0 0 6 4. 5 0 N o

7 x - 0. 0 4 8 1. 5 0 N o

x - 0. 0 4 8 6. 5 0 N o

x - 0. 0 0 6 4. 5 0 N o

1 0 x - 0. 0 4 8 1. 5 0 N o

x - 0. 0 4 8 6. 5 0 N o

x - 0. 0 0 6 4. 5 0 N o

1 1 x - 0. 0 4 8 1. 5 0 N o

x - 0. 0 4 8 6. 5 0 N o

x - 0. 0 0 6 4. 5 0 N o

W L 0 2 z - 0. 0 1 8 1. 5 0 N o

z - 0. 0 1 8 6. 5 0 N o

z - 0. 0 0 1 4. 5 0 N o

z - 0. 0 0 1 4. 5 0 N o

3 z - 0. 0 1 8 1. 5 0 N o

z - 0. 0 1 8 6. 5 0 N o

z - 0. 0 0 1 4. 5 0 N o

z - 0. 0 0 1 4. 5 0 N o

6 z - 0. 0 1 1 1. 5 0 N o

z - 0. 0 1 1 6. 5 0 N o

z - 0. 0 0 2 4. 5 0 N o

7 z - 0. 0 1 1 1. 5 0 N o

z - 0. 0 1 1 6. 5 0 N o

z - 0. 0 0 2 4. 5 0 N o

1 0 z - 0. 0 1 1 1. 5 0 N o

z - 0. 0 1 1 6. 5 0 N o

z - 0. 0 0 2 4. 5 0 N o

1 1 z - 0. 0 1 1 1. 5 0 N o

z - 0. 0 1 1 6. 5 0 N o

z - 0. 0 0 2 4. 5 0 N o

W L 3 0 2 x - 0. 0 0 8 1. 5 0 N o

x - 0. 0 0 8 6. 5 0 N o

x - 0. 0 0 3 4. 5 0 N o

3 x - 0. 0 0 8 1. 5 0 N o

x - 0. 0 0 8 6. 5 0 N o

x - 0. 0 0 2 4. 5 0 N o

6 x - 0. 0 1 5 1. 5 0 N o

x - 0. 0 1 5 6. 5 0 N o

x - 0. 0 0 1 4. 5 0 N o

7 x - 0. 0 1 5 1. 5 0 N o

x - 0. 0 1 5 6. 5 0 N o

x - 0. 0 0 1 4. 5 0 N o

1 0 x - 0. 0 1 5 1. 5 0 N o

x - 0. 0 1 5 6. 5 0 N o

x - 0. 0 0 1 4. 5 0 N o

1 1 x - 0. 0 1 5 1. 5 0 N o

x - 0. 0 1 5 6. 5 0 N o
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x - 0. 0 0 1 4. 5 0 N o

L L 1 1 7 y - 0. 2 5 5 0. 0 0 Y e s

L L 2 1 7 y - 0. 2 5 1 0 0. 0 0 Y e s

L L a 1 1 y - 0. 5 0 5 0. 0 0 Y e s

L L a 2 2 y - 0. 5 0 5 0. 0 0 Y e s

L L a 3 3 y - 0. 5 0 5 0. 0 0 Y e s

L L a 4 4 y - 0. 5 0 5 0. 0 0 Y e s

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S elf w ei g ht m ulti pli er s f o r l o a d c o n diti o n s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

                                    S elf w ei g ht m ulti pli er                           

C o n diti o n D e s cri pti o n C o m b. M ult X M ult Y M ult Z

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D L D e a d L o a d N o 0. 0 0 - 1. 0 0 0. 0 0

W 0 Wi n d L o a d 0/ 6 0/ 1 2 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

W 3 0 Wi n d L o a d 3 0/ 9 0/ 1 5 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

Di I c e L o a d N o 0. 0 0 0. 0 0 0. 0 0

Wi 0 I c e Wi n d L o a d 0/ 6 0/ 1 2 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

Wi 3 0 I c e Wi n d L o a d 3 0/ 9 0/ 1 5 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

W L 0 W L 3 0 m p h 0/ 6 0/ 1 2 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

W L 3 0 W L 3 0 m p h 3 0/ 9 0/ 1 5 0 d e g N o 0. 0 0 0. 0 0 0. 0 0

L L 1 2 5 0 l b Li v e L o a d C e nt er of M o u nt N o 0. 0 0 0. 0 0 0. 0 0

L L 2 2 5 0 l b Li v e L o a d E n d of M o u nt N o 0. 0 0 0. 0 0 0. 0 0

L L a 1 5 0 0 l b Li v e L o a d A nt e n n a 1 N o 0. 0 0 0. 0 0 0. 0 0

L L a 2 5 0 0 l b Li v e L o a d A nt e n n a 2 N o 0. 0 0 0. 0 0 0. 0 0

L L a 3 5 0 0 l b Li v e L o a d A nt e n n a 3 N o 0. 0 0 0. 0 0 0. 0 0

L L a 4 5 0 0 l b Li v e L o a d A nt e n n a 4 N o 0. 0 0 0. 0 0 0. 0 0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

E art h q u a k e ( D y n a mi c a n al y si s o nl y)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n diti o n a/ g A n g. D a m p.

[ D e g] [ %]

--------------------------------------------------------------------------------------------------------------------------------------------------------

D L 0. 0 0 0. 0 0 0. 0 0

W 0 0. 0 0 0. 0 0 0. 0 0

W 3 0 0. 0 0 0. 0 0 0. 0 0

Di 0. 0 0 0. 0 0 0. 0 0

Wi 0 0. 0 0 0. 0 0 0. 0 0

Wi 3 0 0. 0 0 0. 0 0 0. 0 0

W L 0 0. 0 0 0. 0 0 0. 0 0

W L 3 0 0. 0 0 0. 0 0 0. 0 0

L L 1 0. 0 0 0. 0 0 0. 0 0

L L 2 0. 0 0 0. 0 0 0. 0 0

L L a 1 0. 0 0 0. 0 0 0. 0 0

L L a 2 0. 0 0 0. 0 0 0. 0 0

L L a 3 0. 0 0 0. 0 0 0. 0 0

L L a 4 0. 0 0 0. 0 0 0. 0 0

--------------------------------------------------------------------------------------------------------------------------------------------------------
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T E P N ort h e a st

C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 6 P M

U nit s s y st e m: E n gli s h

St e el C o d e C h e c k
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R e p ort:  S u m m ar y - Gr o u p b y m e m b er

L o a d c o n diti o n s t o b e i n cl u d e d i n d e si g n :

L C 1 = 1. 2 D L + W 0

L C 2 = 1. 2 D L + W 3 0

L C 3 = 1. 2 D L- W 0

L C 4 = 1. 2 D L- W 3 0

L C 5 = 0. 9 D L + W 0

L C 6 = 0. 9 D L + W 3 0

L C 7 = 0. 9 D L- W 0

L C 8 = 0. 9 D L- W 3 0

L C 9 = 1. 2 D L + Di + Wi 0

L C 1 0 = 1. 2 D L + Di + Wi 3 0

L C 1 1 = 1. 2 D L + Di- Wi 0

L C 1 2 = 1. 2 D L + Di- Wi 3 0

L C 1 3 = 1. 4 D L

L C 1 4 = 1. 2 D L + 1. 6 L L 1

L C 1 5 = 1. 2 D L + 1. 6 L L 2

L C 1 6 = 1. 2 D L + W L 0 + 1. 6 L L a 1

L C 1 7 = 1. 2 D L + W L 3 0 + 1. 6 L L a 1

L C 1 8 = 1. 2 D L- W L 0 + 1. 6 L L a 1

L C 1 9 = 1. 2 D L- W L 3 0 + 1. 6 L L a 1

L C 2 0 = 1. 2 D L + W L 0 + 1. 6 L L a 2

L C 2 1 = 1. 2 D L + W L 3 0 + 1. 6 L L a 2

L C 2 2 = 1. 2 D L- W L 0 + 1. 6 L L a 2

L C 2 3 = 1. 2 D L- W L 3 0 + 1. 6 L L a 2

L C 2 4 = 1. 2 D L + W L 0 + 1. 6 L L a 3

L C 2 5 = 1. 2 D L + W L 3 0 + 1. 6 L L a 3

L C 2 6 = 1. 2 D L- W L 0 + 1. 6 L L a 3

L C 2 7 = 1. 2 D L- W L 3 0 + 1. 6 L L a 3

L C 2 8 = 1. 2 D L + W L 0 + 1. 6 L L a 4

L C 2 9 = 1. 2 D L + W L 3 0 + 1. 6 L L a 4

L C 3 0 = 1. 2 D L- W L 0 + 1. 6 L L a 4

L C 3 1 = 1. 2 D L- W L 3 0 + 1. 6 L L a 4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

D e s cri pti o n S e cti o n M e m b er Ctrl E q. R ati o St at u s R ef er e n c e

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PI P E 2 x 0. 1 5 4 1 L C 1 8 at 6 8. 7 5 % 0. 3 5 O K

2 L C 1 8 at 3 1. 2 5 % 0. 2 2 O K

3 L C 2 8 at 6 8. 7 5 % 0. 2 1 O K

4 L C 3 0 at 6 8. 7 5 % 0. 3 6 O K

5 L C 2 9 at 6 8. 7 5 % 0. 1 6 O K

6 L C 2 at 2 9. 1 7 % 0. 2 8 O K

7 L C 2 at 2 9. 1 7 % 0. 2 8 O K

8 L C 9 at 6 8. 7 5 % 0. 1 0 O K

9 L C 9 at 3 1. 2 5 % 0. 1 0 O K

1 0 L C 4 at 2 9. 1 7 % 0. 2 5 O K

1 1 L C 4 at 2 9. 1 7 % 0. 2 5 O K

1 2 L C 1 9 at 3 1. 2 5 % 0. 1 6 O K

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PI P E 3 x 0. 2 1 6 1 7 L C 1 8 at 8 2. 1 4 % 0. 1 5 O K

2 5 L C 4 at 0. 0 0 % 0. 5 4 O K

2 3 L C 1 at 5 0. 0 0 % 0. 3 0 O K

2 9 L C 1 8 at 0. 0 0 % 0. 5 1 O K

2 7 L C 3 at 5 0. 0 0 % 0. 3 2 O K

2 1 L C 3 0 at 0. 0 0 % 0. 4 7 O K
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1 9 L C 3 at 5 0. 0 0 % 0. 3 0 O K

2 0 L C 3 at 5 0. 0 0 % 0. 2 4 O K

1 8 L C 3 0 at 1 7. 8 6 % 0. 1 5 O K

2 8 L C 3 at 5 0. 0 0 % 0. 2 3 O K

2 2 L C 2 8 at 0. 0 0 % 0. 5 0 O K

2 6 L C 2 at 0. 0 0 % 0. 4 5 O K

2 4 L C 1 at 5 0. 0 0 % 0. 2 3 O K

3 0 L C 1 6 at 0. 0 0 % 0. 4 6 O K

1 3 L C 1 2 at 1 8. 7 5 % 0. 1 1 O K

1 4 L C 2 at 6 5. 1 8 % 0. 1 3 O K

1 5 L C 1 0 at 8 1. 2 5 % 0. 1 1 O K

1 6 L C 4 at 3 4. 8 2 % 0. 1 2 O K

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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T E P N ort h e a st

C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 6 P M

U nit s s y st e m: E n gli s h

G e o m etr y d at a
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

G L O S S A R Y

C b 2 2, C b 3 3 : M o m e nt gr a di e nt c o effi ci e nt s

C m 2 2, C m 3 3 : C o effi ci e nt s a p pli e d t o b e n di n g t er m i n i nt er a cti o n f or m ul a

d 0 : T a p er e d m e m b er s e cti o n d e pt h at J e n d of m e m b er

D J X : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m J n o d e i n a xi s X

D J Y : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m J n o d e i n a xi s Y

D J Z : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m J n o d e i n a xi s Z

D K X : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m K n o d e i n a xi s X

D K Y : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m K n o d e i n a xi s Y

D K Z : Ri gi d e n d off s et di st a n c e m e a s ur e d fr o m K n o d e i n a xi s Z

d L : T a p er e d m e m b er s e cti o n d e pt h at K e n d of m e m b er

I g f a ct or : I n erti a r e d u cti o n f a ct or ( Eff e cti v e I n erti a/ Gr o s s I n erti a) f or r ei nf or c e d c o n cr et e m e m b er s

K 2 2 : Eff e cti v e l e n gt h f a ct or a b o ut a xi s 2

K 3 3 : Eff e cti v e l e n gt h f a ct or a b o ut a xi s 3

L 2 2 : M e m b er l e n gt h f or c al c ul ati o n of a xi al c a p a cit y

L 3 3 : M e m b er l e n gt h f or c al c ul ati o n of a xi al c a p a cit y

L B p o s : L at er al u n br a c e d l e n gt h of t h e c o m pr e s si o n fl a n g e i n t h e p o siti v e si d e of l o c al a xi s 2

L B n e g : L at er al u n br a c e d l e n gt h of t h e c o m pr e s si o n fl a n g e i n t h e n e g ati v e si d e of l o c al a xi s 2

R X : R ot ati o n a b o ut X

R Y : R ot ati o n a b o ut Y

R Z : R ot ati o n a b o ut Z

T O : 1 = T e n si o n o nl y m e m b er     0 = N or m al m e m b er

T X : Tr a n sl ati o n i n X

T Y : Tr a n sl ati o n i n Y

T Z : Tr a n sl ati o n i n Z

N o d e s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N o d e X Y Z Ri gi d Fl o or

[ft] [ft] [ft]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 0. 0 0 2. 0 0 - 1. 6 0 3 4 0

5 1. 3 8 8 5 2. 0 0 0. 8 0 1 7 0

3 - 1. 1 6 9 1 2. 0 0 0. 6 7 5 0

6 1. 1 6 9 1 - 2. 0 0 0. 6 7 5 0

2 0. 0 0 - 2. 0 0 - 1. 6 0 3 4 0

4 - 1. 3 8 8 5 - 2. 0 0 0. 8 0 1 7 0

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

R e str ai nt s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N o d e T X T Y T Z R X R Y R Z

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 1 1 1 1 1 1

5 1 1 1 1 1 1

3 1 1 1 1 1 1

6 1 1 1 1 1 1

2 1 1 1 1 1 1

4 1 1 1 1 1 1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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M e m b er s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M e m b er N J N K D e s cri pti o n S e cti o n M at eri al d 0 d L I g f a ct or

[i n] [i n]

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 2 9 3 3 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 2 8 3 2 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

3 2 7 3 1 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

4 2 6 3 0 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

5 4 2 4 6 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

6 4 3 4 7 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

7 4 4 4 8 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

8 4 5 4 9 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

9 3 7 4 1 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 0 3 6 4 0 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 1 3 5 3 9 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 2 3 4 3 8 PI P E 2 x 0. 1 5 4 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 7 1 6 1 7 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 5 1 7 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 3 9 8 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 9 5 1 0 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 7 1 2 1 1 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 1 3 1 3 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 9 1 5 1 4 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 0 5 9 5 8 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 8 6 0 6 1 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 8 6 2 6 3 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 2 4 6 5 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 6 2 6 6 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

2 4 6 8 6 7 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

3 0 6 6 4 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 3 8 5 8 7 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 4 8 9 9 1 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 5 8 6 8 8 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

1 6 9 0 9 2 PI P E 3 x 0. 2 1 6 A 5 3 Gr B 0. 0 0 0. 0 0 0. 0 0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ori e nt ati o n of l o c al a x e s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M e m b er R ot ati o n A x e s 2 3 N X N Y N Z

[ D e g]

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 0. 0 0 2 1. 0 0 0. 0 0 0. 0 0

2 0. 0 0 2 1. 0 0 0. 0 0 0. 0 0

3 0. 0 0 2 1. 0 0 0. 0 0 0. 0 0

4 0. 0 0 2 1. 0 0 0. 0 0 0. 0 0

5 0. 0 0 2 - 0. 5 0 0. 0 0 0. 8 6 6

6 0. 0 0 2 - 0. 5 0 0. 0 0 0. 8 6 6

7 0. 0 0 2 - 0. 5 0 0. 0 0 0. 8 6 6

8 0. 0 0 2 - 0. 5 0 0. 0 0 0. 8 6 6

9 0. 0 0 2 - 0. 5 0 0. 0 0 - 0. 8 6 6

1 0 0. 0 0 2 - 0. 5 0 0. 0 0 - 0. 8 6 6

1 1 0. 0 0 2 - 0. 5 0 0. 0 0 - 0. 8 6 6

1 2 0. 0 0 2 - 0. 5 0 0. 0 0 - 0. 8 6 6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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T E P N ort h e a st

C urr e nt D at e: 1 2/ 5/ 2 0 2 2 1 2: 0 7 P M

U nit s s y st e m: E n gli s h

A n al y si s r e s ult

R e a cti o n s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Dir e cti o n of p o siti v e f or c e s a n d m o m e nt s

                                                                  F or c e s [ Ki p]                                                                                                                   M o m e nt s [ Ki p*ft]                                                   

N o d e F X F Y F Z M X M Y M Z

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C o n diti o n L C 1 = 1. 2 D L + W 0

1 - 0. 0 0 0 0 1 0. 4 4 1 8 3 1. 1 9 6 3 8 1. 3 0 5 4 8 0. 0 0 8 4 2 - 0. 0 0 2 3 0

5 0. 1 2 8 5 9 0. 4 0 7 3 1 0. 8 3 3 3 1 - 0. 5 5 3 6 0 - 1. 3 8 7 9 9 1. 0 2 4 0 2

3 - 0. 1 3 5 9 7 0. 3 6 5 8 9 0. 7 9 6 0 2 - 0. 5 1 2 2 3 1. 3 8 4 7 3 - 0. 9 6 0 9 5

6 0. 1 3 6 2 4 0. 3 5 0 3 8 0. 5 8 0 9 8 - 0. 4 8 8 1 7 - 0. 9 5 1 8 1 0. 9 2 8 8 6

2 - 0. 0 0 5 8 1 0. 4 5 9 1 1 0. 8 3 7 0 0 1. 3 4 5 6 3 0. 0 1 3 7 1 - 0. 0 0 1 9 7

4 - 0. 1 2 3 0 3 0. 3 9 6 2 9 0. 6 1 8 1 6 - 0. 5 2 8 5 8 0. 9 9 8 4 3 - 1. 0 1 4 5 7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 2. 4 2 0 8 1 4. 8 6 1 8 4 0. 5 6 8 5 1 0. 0 6 5 5 0 - 0. 0 2 6 9 1

C o n diti o n L C 2 = 1. 2 D L + W 3 0

1 0. 8 4 2 7 0 0. 4 0 5 5 3 - 0. 0 3 7 2 9 1. 1 7 4 4 5 - 1. 9 1 7 4 9 - 0. 0 4 0 1 5

5 0. 9 6 5 4 0 0. 3 9 4 3 4 0. 2 5 0 1 6 - 0. 5 8 4 2 5 0. 4 3 5 8 7 0. 9 5 3 9 4

3 0. 9 6 7 5 1 0. 4 0 0 8 0 - 0. 2 3 5 7 0 - 0. 6 0 1 9 8 0. 4 9 6 6 6 - 1. 0 8 8 8 5

6 0. 6 7 8 6 5 0. 3 3 5 7 0 0. 2 1 7 5 5 - 0. 5 2 7 3 4 0. 2 1 9 5 8 0. 8 4 8 1 5

2 0. 6 1 4 4 8 0. 4 1 0 5 5 - 0. 0 3 7 7 5 1. 1 8 5 3 4 - 1. 4 0 8 5 7 - 0. 0 5 3 9 0

4 0. 6 5 3 0 6 0. 4 7 3 8 9 - 0. 1 5 6 9 7 - 0. 6 7 1 8 9 0. 2 8 1 7 3 - 1. 2 2 5 3 6

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 4. 7 2 1 7 9 2. 4 2 0 8 1 0. 0 0 0 0 0 - 0. 0 2 5 6 6 - 1. 8 9 2 2 3 - 0. 6 0 6 1 7

C o n diti o n L C 3 = 1. 2 D L- W 0

1 - 0. 0 0 0 4 4 0. 3 7 3 4 6 - 1. 2 0 2 7 4 1. 0 4 8 5 1 - 0. 0 0 7 7 4 0. 0 0 3 7 6

5 - 0. 1 4 8 2 3 0. 4 4 2 7 3 - 0. 8 4 9 8 8 - 0. 6 9 2 3 5 1. 3 9 4 1 8 1. 1 1 5 6 6

3 0. 1 5 6 0 5 0. 3 9 0 0 6 - 0. 8 1 1 8 9 - 0. 6 3 7 2 7 - 1. 3 8 9 5 0 - 1. 0 2 0 1 9

6 - 0. 1 1 4 4 7 0. 4 0 5 2 3 - 0. 5 6 4 0 0 - 0. 6 6 4 0 0 0. 9 4 0 5 9 1. 0 4 9 9 7

2 0. 0 0 6 3 1 0. 3 5 5 9 0 - 0. 8 3 1 5 4 1. 0 0 7 9 1 - 0. 0 1 4 9 5 0. 0 0 4 0 9

4 0. 1 0 0 7 8 0. 4 5 3 4 2 - 0. 6 0 1 7 9 - 0. 7 1 4 0 2 - 0. 9 8 9 4 3 - 1. 1 2 6 6 3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 2. 4 2 0 8 1 - 4. 8 6 1 8 4 - 0. 6 5 1 2 3 - 0. 0 6 6 8 6 0. 0 2 6 6 6

C o n diti o n L C 4 = 1. 2 D L- W 3 0

1 - 0. 8 4 3 2 5 0. 4 0 9 3 5 0. 0 3 0 8 7 1. 1 8 0 3 0 1. 9 1 7 9 6 0. 0 4 1 6 7

5 - 0. 9 8 5 3 0 0. 4 5 5 9 3 - 0. 2 6 6 3 8 - 0. 6 6 1 6 6 - 0. 4 2 5 5 0 1. 1 8 5 4 7

3 - 0. 9 4 7 0 8 0. 3 5 5 3 4 0. 2 2 0 2 2 - 0. 5 4 7 4 7 - 0. 5 0 6 5 3 - 0. 8 9 1 9 0

6 - 0. 6 5 7 1 7 0. 4 2 0 1 1 - 0. 2 0 0 5 3 - 0. 6 2 4 8 4 - 0. 2 2 8 9 0 1. 1 3 0 4 9

2 - 0. 6 1 4 0 1 0. 4 0 4 1 2 0. 0 4 2 7 1 1. 1 6 8 9 0 1. 4 0 7 0 2 0. 0 5 6 0 9

4 - 0. 6 7 4 9 8 0. 3 7 5 9 5 0. 1 7 3 1 0 - 0. 5 7 0 6 6 - 0. 2 7 5 4 8 - 0. 9 1 5 4 0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 4. 7 2 1 7 9 2. 4 2 0 8 1 0. 0 0 0 0 0 - 0. 0 5 5 4 3 1. 8 8 8 5 7 0. 6 0 6 4 3

P a g e 1



C o n diti o n L C 5 = 0. 9 D L + W 0

1 0. 0 0 0 0 4 0. 3 3 9 7 7 1. 1 9 7 5 0 1. 0 1 2 6 1 0. 0 0 8 3 6 - 0. 0 0 2 4 9

5 0. 1 3 1 3 2 0. 3 0 1 1 1 0. 8 3 5 6 0 - 0. 3 9 7 2 7 - 1. 3 8 9 3 7 0. 7 5 5 8 8

3 - 0. 1 3 8 7 5 0. 2 7 1 4 8 0. 7 9 8 2 0 - 0. 3 6 8 0 2 1. 3 8 5 9 6 - 0. 7 1 2 7 2

6 0. 1 3 3 5 0 0. 2 5 5 9 3 0. 5 7 8 7 1 - 0. 3 4 3 6 1 - 0. 9 5 0 3 6 0. 6 8 0 8 9

2 - 0. 0 0 5 8 8 0. 3 5 7 2 6 0. 8 3 5 8 6 1. 0 5 2 8 4 0. 0 1 3 8 8 - 0. 0 0 2 2 4

4 - 0. 1 2 0 2 3 0. 2 9 0 0 6 0. 6 1 5 9 8 - 0. 3 7 2 6 6 0. 9 9 7 3 3 - 0. 7 4 6 2 4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 1. 8 1 5 6 0 4. 8 6 1 8 4 0. 5 8 3 9 1 0. 0 6 5 7 9 - 0. 0 2 6 9 2

C o n diti o n L C 6 = 0. 9 D L + W 3 0

1 0. 8 4 2 8 8 0. 3 0 3 6 5 - 0. 0 3 6 5 9 0. 8 8 0 0 0 - 1. 9 1 7 8 6 - 0. 0 4 0 5 2

5 0. 9 6 8 3 3 0. 2 8 8 2 1 0. 2 5 2 3 8 - 0. 4 2 7 8 4 0. 4 3 4 8 4 0. 6 8 5 1 7

3 0. 9 6 5 1 7 0. 3 0 6 1 0 - 0. 2 3 3 8 3 - 0. 4 5 8 7 2 0. 4 9 7 7 6 - 0. 8 4 2 1 6

6 0. 6 7 5 7 2 0. 2 4 1 2 7 0. 2 1 5 3 3 - 0. 3 8 2 7 1 0. 2 2 0 6 8 0. 5 9 9 6 0

2 0. 6 1 4 3 1 0. 3 0 8 7 0 - 0. 0 3 8 4 6 0. 8 9 0 9 4 - 1. 4 0 8 1 6 - 0. 0 5 4 3 5

4 0. 6 5 5 3 9 0. 3 6 7 6 8 - 0. 1 5 8 8 4 - 0. 5 1 7 0 6 0. 2 8 0 7 2 - 0. 9 5 8 7 9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 4. 7 2 1 7 9 1. 8 1 5 6 0 0. 0 0 0 0 0 - 0. 0 1 5 4 0 - 1. 8 9 2 0 3 - 0. 6 1 1 0 5

C o n diti o n L C 7 = 0. 9 D L- W 0

1 - 0. 0 0 0 3 9 0. 2 7 1 7 7 - 1. 2 0 2 4 3 0. 7 5 2 5 6 - 0. 0 0 7 8 4 0. 0 0 3 5 7

5 - 0. 1 4 5 7 5 0. 3 3 6 3 8 - 0. 8 4 7 9 7 - 0. 5 3 7 0 6 1. 3 9 3 2 6 0. 8 4 8 6 8

3 0. 1 5 3 5 2 0. 2 9 5 4 6 - 0. 8 1 0 0 7 - 0. 4 9 3 9 9 - 1. 3 8 8 7 7 - 0. 7 7 2 9 7

6 - 0. 1 1 6 9 2 0. 3 1 0 7 5 - 0. 5 6 5 9 1 - 0. 5 2 0 3 8 0. 9 4 1 5 9 0. 8 0 3 0 5

2 0. 0 0 6 2 4 0. 2 5 4 0 4 - 0. 8 3 1 8 4 0. 7 1 2 0 0 - 0. 0 1 4 8 1 0. 0 0 3 8 2

4 0. 1 0 3 3 0 0. 3 4 7 2 1 - 0. 6 0 3 6 2 - 0. 5 5 9 1 5 - 0. 9 9 0 1 5 - 0. 8 5 9 4 9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 1. 8 1 5 6 0 - 4. 8 6 1 8 4 - 0. 6 4 6 0 1 - 0. 0 6 6 7 1 0. 0 2 6 6 6

C o n diti o n L C 8 = 0. 9 D L- W 3 0

1 - 0. 8 4 3 3 2 0. 3 0 7 4 7 0. 0 3 1 5 9 0. 8 8 5 9 5 1. 9 1 8 1 7 0. 0 4 1 6 8

5 - 0. 9 8 3 0 2 0. 3 4 9 5 2 - 0. 2 6 4 4 0 - 0. 5 0 6 4 3 - 0. 4 2 6 7 6 0. 9 1 9 1 2

3 - 0. 9 5 0 0 6 0. 2 6 1 0 2 0. 2 2 2 3 4 - 0. 4 0 3 2 2 - 0. 5 0 5 6 7 - 0. 6 4 3 1 5

6 - 0. 6 5 9 4 3 0. 3 2 5 6 2 - 0. 2 0 2 4 8 - 0. 4 8 1 2 8 - 0. 2 2 7 5 7 0. 8 8 4 1 3

2 - 0. 6 1 3 9 7 0. 3 0 2 2 6 0. 0 4 1 9 9 0. 8 7 4 6 1 1. 4 0 6 9 3 0. 0 5 6 0 1

4 - 0. 6 7 1 9 8 0. 2 6 9 7 1 0. 1 7 0 9 6 - 0. 4 1 4 6 8 - 0. 2 7 6 2 8 - 0. 6 4 6 4 8

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 4. 7 2 1 7 9 1. 8 1 5 6 0 0. 0 0 0 0 0 - 0. 0 4 5 0 5 1. 8 8 8 8 1 0. 6 1 1 3 1

C o n diti o n L C 9 = 1. 2 D L + Di + Wi 0

1 - 0. 0 0 0 5 2 0. 7 6 5 3 2 0. 1 4 2 4 4 2. 2 0 0 7 5 0. 0 0 2 3 3 0. 0 0 0 9 4

5 - 0. 0 1 4 7 8 0. 7 8 5 9 1 0. 0 9 2 6 4 - 1. 1 3 4 7 8 - 0. 1 9 0 0 1 1. 9 6 4 2 9

3 0. 0 1 4 3 7 0. 6 9 9 8 2 0. 0 8 7 7 3 - 1. 0 4 7 8 0 0. 1 9 0 9 6 - 1. 8 2 1 7 1

6 0. 0 1 4 3 8 0. 6 9 6 7 2 0. 0 6 7 2 2 - 1. 0 4 5 9 7 - 0. 1 1 7 1 1 1. 8 1 4 3 1

2 - 0. 0 0 0 4 8 0. 7 6 6 5 9 0. 0 8 2 2 7 2. 2 0 3 7 5 0. 0 0 1 3 9 0. 0 0 1 5 6

4 - 0. 0 1 2 9 6 0. 7 8 3 3 8 0. 0 7 1 7 0 - 1. 1 2 7 6 4 0. 1 2 2 7 4 - 1. 9 6 3 0 3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 4. 4 9 7 7 3 0. 5 4 4 0 0 0. 0 4 8 3 0 0. 0 1 0 3 0 - 0. 0 0 3 6 3

C o n diti o n L C 1 0 = 1. 2 D L + Di + Wi 3 0

1 0. 1 1 4 7 7 0. 7 5 7 2 7 - 0. 0 0 7 2 7 2. 1 7 2 0 3 - 0. 2 6 8 6 4 - 0. 0 0 7 3 2

5 0. 1 0 4 5 0 0. 7 8 2 7 0 0. 0 1 1 1 7 - 1. 1 4 0 7 6 0. 0 7 5 9 3 1. 9 4 8 5 7

3 0. 1 3 7 1 4 0. 7 0 8 2 8 - 0. 0 3 9 8 5 - 1. 0 6 8 0 9 0. 0 6 1 2 1 - 1. 8 5 1 0 1

6 0. 0 7 3 4 9 0. 6 9 3 9 2 0. 0 2 7 9 9 - 1. 0 5 3 8 2 0. 0 1 4 3 3 1. 7 9 8 3 1

2 0. 0 6 9 0 6 0. 7 5 7 0 7 0. 0 0 7 8 4 2. 1 7 1 4 7 - 0. 1 6 6 9 1 - 0. 0 0 8 9 0

4 0. 0 4 0 0 3 0. 7 9 8 4 9 0. 0 0 0 1 3 - 1. 1 5 6 3 8 0. 0 2 9 3 7 - 2. 0 0 5 1 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 5 3 9 0 0 4. 4 9 7 7 3 0. 0 0 0 0 0 - 0. 0 7 5 5 6 - 0. 2 5 4 7 2 - 0. 1 2 5 5 1

P a g e 2



C o n diti o n L C 1 1 = 1. 2 D L + Di- Wi 0

1 - 0. 0 0 0 2 0 0. 7 4 9 0 2 - 0. 1 5 8 3 1 2. 1 4 2 6 1 - 0. 0 0 1 1 8 0. 0 0 1 7 4

5 - 0. 0 1 9 0 3 0. 7 9 3 3 5 - 0. 1 2 0 9 7 - 1. 1 6 4 0 6 0. 2 0 6 8 5 1. 9 8 3 1 2

3 0. 0 2 0 1 9 0. 7 0 5 2 3 - 0. 1 1 4 4 8 - 1. 0 7 4 2 9 - 0. 2 0 5 3 6 - 1. 8 3 5 1 9

6 0. 0 1 9 2 9 0. 7 0 7 5 8 - 0. 0 3 9 0 9 - 1. 0 8 1 1 1 0. 0 9 9 1 1 1. 8 3 8 5 2

2 0. 0 0 1 4 5 0. 7 4 7 4 3 - 0. 0 6 6 3 2 2. 1 3 8 6 3 - 0. 0 0 3 7 0 0. 0 0 2 3 6

4 - 0. 0 2 1 7 1 0. 7 9 5 1 2 - 0. 0 4 4 8 2 - 1. 1 6 4 9 5 - 0. 1 0 9 2 6 - 1. 9 8 6 9 3

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 4. 4 9 7 7 3 - 0. 5 4 4 0 0 - 0. 2 0 3 1 7 - 0. 0 1 3 5 4 0. 0 0 3 6 3

C o n diti o n L C 1 2 = 1. 2 D L + Di- Wi 3 0

1 - 0. 1 1 5 4 9 0. 7 5 7 0 6 - 0. 0 0 8 5 9 2. 1 7 1 3 4 0. 2 6 9 7 9 0. 0 1 0 0 1

5 - 0. 1 3 8 3 0 0. 7 9 6 5 6 - 0. 0 3 9 4 9 - 1. 1 5 8 0 8 - 0. 0 5 8 9 8 1. 9 9 8 8 4

3 - 0. 1 0 2 6 0 0. 6 9 6 7 7 0. 0 1 3 1 0 - 1. 0 5 4 0 1 - 0. 0 7 5 7 2 - 1. 8 0 5 8 8

6 - 0. 0 3 9 8 2 0. 7 1 0 3 8 0. 0 0 0 1 3 - 1. 0 7 3 2 7 - 0. 0 3 2 3 0 1. 8 5 4 5 2

2 - 0. 0 6 8 0 9 0. 7 5 6 9 4 0. 0 0 8 1 1 2. 1 7 0 9 2 0. 1 6 4 5 9 0. 0 1 2 8 2

4 - 0. 0 7 4 7 1 0. 7 8 0 0 1 0. 0 2 6 7 4 - 1. 1 3 6 2 2 - 0. 0 1 5 9 3 - 1. 9 4 4 7 9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 0. 5 3 9 0 0 4. 4 9 7 7 3 0. 0 0 0 0 0 - 0. 0 7 9 3 0 0. 2 5 1 4 6 0. 1 2 5 5 1

C o n diti o n L C 1 3 = 1. 4 D L

1 - 0. 0 0 0 2 3 0. 4 7 5 4 1 - 0. 0 0 3 3 2 1. 3 7 3 8 2 0. 0 0 0 3 7 0. 0 0 0 8 6

5 - 0. 0 1 2 1 6 0. 4 9 5 9 2 - 0. 0 0 9 8 1 - 0. 7 2 7 1 2 0. 0 0 5 3 5 1. 2 4 8 5 6

3 0. 0 1 2 3 9 0. 4 4 1 0 2 - 0. 0 0 9 3 0 - 0. 6 7 0 8 0 - 0. 0 0 4 5 7 - 1. 1 5 5 9 7

6 0. 0 1 2 1 2 0. 4 4 0 8 5 0. 0 0 9 7 4 - 0. 6 7 2 4 4 - 0. 0 0 5 6 8 1. 1 5 4 7 6

2 0. 0 0 0 3 1 0. 4 7 5 3 3 0. 0 0 3 3 4 1. 3 7 3 6 0 - 0. 0 0 0 7 3 0. 0 0 1 2 4

4 - 0. 0 1 2 4 4 0. 4 9 5 7 5 0. 0 0 9 3 4 - 0. 7 2 5 1 8 0. 0 0 4 2 5 - 1. 2 4 9 4 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 2. 8 2 4 2 7 0. 0 0 0 0 0 - 0. 0 4 8 1 3 - 0. 0 0 1 0 3 0. 0 0 0 0 0

C o n diti o n L C 1 4 = 1. 2 D L + 1. 6 L L 1

1 0. 0 0 0 4 0 0. 3 9 4 1 7 - 0. 0 6 4 1 3 1. 1 2 7 8 6 - 0. 0 0 2 4 3 0. 0 0 0 6 8

5 - 0. 0 2 3 6 5 0. 5 3 9 1 5 - 0. 0 5 6 0 5 - 0. 8 6 4 4 6 0. 0 7 6 1 9 1. 3 0 7 8 2

3 0. 0 2 3 3 0 0. 4 7 9 1 4 - 0. 0 5 4 8 8 - 0. 8 0 0 2 1 - 0. 0 8 1 1 1 - 1. 2 1 0 0 0

6 0. 0 2 3 0 3 0. 4 7 7 0 4 0. 0 5 5 2 5 - 0. 8 0 2 1 6 - 0. 0 8 2 1 1 1. 2 0 5 7 7

2 0. 0 0 0 8 5 0. 3 9 4 2 8 0. 0 6 4 1 3 1. 1 2 7 5 5 - 0. 0 0 3 3 5 0. 0 0 1 1 0

4 - 0. 0 2 3 9 2 0. 5 3 7 0 3 0. 0 5 5 6 9 - 0. 8 6 3 5 9 0. 0 7 5 2 9 - 1. 3 0 5 6 6

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 2. 8 2 0 8 1 0. 0 0 0 0 0 - 1. 0 7 5 0 1 - 0. 0 1 7 5 3 - 0. 0 0 0 2 9

C o n diti o n L C 1 5 = 1. 2 D L + 1. 6 L L 2

1 - 0. 0 1 1 3 0 0. 4 0 4 0 4 - 0. 0 8 4 2 2 1. 1 5 0 5 6 0. 0 2 2 3 8 0. 0 1 8 5 8

5 - 0. 1 3 9 7 5 0. 6 3 0 6 9 - 0. 1 1 8 3 5 - 1. 0 6 6 4 1 0. 0 5 9 5 6 1. 6 6 1 2 1

3 - 0. 0 7 7 2 8 0. 3 9 2 8 4 0. 0 0 5 4 6 - 0. 6 2 1 5 2 - 0. 0 8 6 3 8 - 0. 9 9 5 8 5

6 0. 1 3 8 8 2 0. 5 4 7 6 5 0. 1 1 7 6 6 - 0. 9 7 6 3 5 - 0. 0 6 5 9 9 1. 5 1 4 9 8

2 0. 0 1 2 4 7 0. 4 0 4 4 9 0. 0 8 4 0 8 1. 1 5 0 8 2 - 0. 0 2 7 7 8 0. 0 1 8 9 7

4 0. 0 7 7 0 4 0. 4 4 1 0 8 - 0. 0 0 4 6 2 - 0. 6 7 0 0 8 0. 0 8 2 0 9 - 1. 0 7 5 1 8

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 2. 8 2 0 8 1 0. 0 0 0 0 0 - 1. 0 3 2 9 9 - 0. 0 1 6 1 3 1. 1 4 2 7 1

C o n diti o n L C 1 6 = 1. 2 D L + W L 0 + 1. 6 L L a 1

1 - 0. 0 2 0 1 8 0. 3 9 9 6 5 - 0. 1 2 2 8 4 1. 1 2 2 9 9 0. 0 4 2 5 3 0. 0 3 2 7 1

5 - 0. 2 6 7 0 2 0. 8 2 4 4 6 - 0. 2 1 0 8 0 - 1. 4 9 9 1 1 0. 0 8 4 9 0 2. 2 1 3 6 8

3 - 0. 1 5 0 5 1 0. 4 1 3 8 0 0. 0 4 0 2 7 - 0. 6 8 0 3 2 - 0. 1 0 6 1 0 - 1. 0 1 4 9 7

6 0. 2 6 5 1 6 0. 7 1 7 1 3 0. 2 5 9 7 2 - 1. 3 7 8 4 3 - 0. 1 9 5 9 4 2. 0 2 5 4 2

2 0. 0 2 2 5 3 0. 4 0 1 5 1 0. 1 9 3 9 5 1. 1 2 5 6 4 - 0. 0 5 3 3 2 0. 0 3 3 2 5

4 0. 1 5 0 0 2 0. 4 6 4 2 6 0. 0 1 1 6 9 - 0. 7 3 1 4 0 0. 1 9 5 2 6 - 1. 0 9 5 1 4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 0. 1 7 2 0 0 - 2. 0 4 0 6 3 - 0. 0 3 2 6 6 2. 1 9 4 9 6

P a g e 3



C o n diti o n L C 1 7 = 1. 2 D L + W L 3 0 + 1. 6 L L a 1

1 0. 0 1 5 2 1 0. 3 9 7 1 2 - 0. 1 7 0 3 3 1. 1 1 3 5 8 - 0. 0 4 1 3 3 0. 0 3 0 1 9

5 - 0. 2 3 1 7 8 0. 8 2 3 5 4 - 0. 2 3 6 9 6 - 1. 5 0 1 2 7 0. 1 6 6 4 4 2. 2 0 9 0 6

3 - 0. 1 1 4 1 3 0. 4 1 6 2 9 0. 0 0 0 2 0 - 0. 6 8 6 6 9 - 0. 1 4 9 8 4 - 1. 0 2 4 0 2

6 0. 2 8 2 4 8 0. 7 1 6 3 9 0. 2 4 7 3 8 - 1. 3 8 1 2 7 - 0. 1 5 6 4 5 2. 0 2 0 7 8

2 0. 0 4 3 9 6 0. 3 9 8 4 1 0. 1 7 0 5 7 1. 1 1 5 0 1 - 0. 1 0 5 7 1 0. 0 3 0 0 0

4 0. 1 6 5 2 5 0. 4 6 9 0 5 - 0. 0 1 0 8 5 - 0. 7 4 0 6 4 0. 1 6 3 7 8 - 1. 1 0 8 4 9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 0 8 1 2 7 - 0. 1 2 3 1 1 2. 1 5 7 5 1

C o n diti o n L C 1 8 = 1. 2 D L- W L 0 + 1. 6 L L a 1

1 - 0. 0 2 0 2 3 0. 3 9 4 5 1 - 0. 2 1 8 1 9 1. 1 0 3 9 3 0. 0 4 1 8 0 0. 0 3 2 9 6

5 - 0. 2 6 8 2 1 0. 8 2 6 7 9 - 0. 2 7 8 5 7 - 1. 5 0 8 4 4 0. 2 1 0 8 9 2. 2 1 9 5 5

3 - 0. 1 4 8 6 1 0. 4 1 5 4 2 - 0. 0 2 3 7 6 - 0. 6 8 8 7 9 - 0. 2 3 1 5 0 - 1. 0 1 9 2 6

6 0. 2 6 6 8 4 0. 7 2 0 7 0 0. 2 2 6 2 5 - 1. 3 8 9 9 0 - 0. 1 2 7 5 7 2. 0 3 3 3 4

2 0. 0 2 3 0 2 0. 3 9 5 2 7 0. 1 4 7 2 1 1. 1 0 4 1 8 - 0. 0 5 4 6 3 0. 0 3 3 5 0

4 0. 1 4 7 1 9 0. 4 6 8 1 2 - 0. 0 2 4 9 5 - 0. 7 4 3 6 2 0. 1 2 2 3 0 - 1. 1 0 3 0 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 - 0. 1 7 2 0 0 - 2. 1 2 2 6 4 - 0. 0 3 8 7 2 2. 1 9 7 0 4

C o n diti o n L C 1 9 = 1. 2 D L- W L 3 0 + 1. 6 L L a 1

1 - 0. 0 5 5 6 3 0. 3 9 7 0 4 - 0. 1 7 0 6 9 1. 1 1 3 3 5 0. 1 2 5 6 6 0. 0 3 5 4 9

5 - 0. 3 0 3 4 5 0. 8 2 7 7 0 - 0. 2 5 2 4 0 - 1. 5 0 6 2 8 0. 1 2 9 3 6 2. 2 2 4 1 7

3 - 0. 1 8 5 0 0 0. 4 1 2 9 3 0. 0 1 6 3 1 - 0. 6 8 2 4 3 - 0. 1 8 7 7 7 - 1. 0 1 0 2 1

6 0. 2 4 9 5 2 0. 7 2 1 4 4 0. 2 3 8 5 9 - 1. 3 8 7 0 7 - 0. 1 6 7 0 6 2. 0 3 7 9 8

2 0. 0 0 1 5 9 0. 3 9 8 3 6 0. 1 7 0 6 0 1. 1 1 4 8 2 - 0. 0 0 2 2 4 0. 0 3 6 7 5

4 0. 1 3 1 9 7 0. 4 6 3 3 3 - 0. 0 0 2 4 0 - 0. 7 3 4 3 8 0. 1 5 3 7 7 - 1. 0 8 9 6 9

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 0 8 2 0 0 0. 0 5 1 7 3 2. 2 3 4 4 8

C o n diti o n L C 2 0 = 1. 2 D L + W L 0 + 1. 6 L L a 2

1 - 0. 0 0 2 8 5 0. 3 8 2 5 5 - 0. 0 9 5 4 3 1. 0 8 2 8 8 0. 0 0 6 3 6 0. 0 0 6 1 4

5 - 0. 0 8 7 9 9 0. 7 2 5 9 3 - 0. 1 1 9 6 8 - 1. 2 7 0 3 4 0. 1 1 8 9 8 1. 7 5 8 4 3

3 - 0. 0 2 4 1 4 0. 5 1 2 7 1 - 0. 0 3 8 3 0 - 0. 8 8 7 0 4 - 0. 1 0 3 7 3 - 1. 2 5 4 1 7

6 0. 0 8 6 5 5 0. 6 4 0 4 5 0. 1 6 8 3 3 - 1. 1 7 6 2 7 - 0. 2 2 9 7 5 1. 6 1 9 2 5

2 0. 0 0 5 4 2 0. 3 8 3 8 2 0. 1 6 6 8 3 1. 0 8 4 5 3 - 0. 0 1 8 2 4 0. 0 0 6 6 4

4 0. 0 2 3 0 0 0. 5 7 5 3 4 0. 0 9 0 2 5 - 0. 9 5 3 3 2 0. 1 9 0 2 7 - 1. 3 5 4 4 6

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 0. 1 7 2 0 0 - 2. 1 1 9 5 5 - 0. 0 3 6 1 1 0. 7 8 1 8 3

C o n diti o n L C 2 1 = 1. 2 D L + W L 3 0 + 1. 6 L L a 2

1 0. 0 3 2 5 4 0. 3 8 0 0 0 - 0. 1 4 2 9 3 1. 0 7 3 4 4 - 0. 0 7 7 4 9 0. 0 0 3 6 1

5 - 0. 0 5 2 7 4 0. 7 2 5 0 3 - 0. 1 4 5 8 3 - 1. 2 7 2 4 7 0. 2 0 0 5 4 1. 7 5 3 8 0

3 0. 0 1 2 2 2 0. 5 1 5 2 2 - 0. 0 7 8 3 6 - 0. 8 9 3 3 7 - 0. 1 4 7 4 6 - 1. 2 6 3 1 8

6 0. 1 0 3 8 7 0. 6 3 9 7 1 0. 1 5 5 9 8 - 1. 1 7 9 0 8 - 0. 1 9 0 2 7 1. 6 1 4 5 9

2 0. 0 2 6 8 5 0. 3 8 0 7 2 0. 1 4 3 4 4 1. 0 7 3 8 7 - 0. 0 7 0 6 2 0. 0 0 3 3 9

4 0. 0 3 8 2 5 0. 5 8 0 1 2 0. 0 6 7 6 9 - 0. 9 6 2 5 2 0. 1 5 8 7 9 - 1. 3 6 7 7 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 1 6 0 1 3 - 0. 1 2 6 5 2 0. 7 4 4 4 7

C o n diti o n L C 2 2 = 1. 2 D L- W L 0 + 1. 6 L L a 2

1 - 0. 0 0 2 9 1 0. 3 7 7 4 0 - 0. 1 9 0 8 0 1. 0 6 3 7 9 0. 0 0 5 6 4 0. 0 0 6 3 9

5 - 0. 0 8 9 1 8 0. 7 2 8 2 4 - 0. 1 8 7 4 3 - 1. 2 7 9 6 8 0. 2 4 5 0 0 1. 7 6 4 3 8

3 - 0. 0 2 2 2 8 0. 5 1 4 3 5 - 0. 1 0 2 3 3 - 0. 8 9 5 5 0 - 0. 2 2 9 1 3 - 1. 2 5 8 4 6

6 0. 0 8 8 2 4 0. 6 4 4 0 4 0. 1 3 4 8 4 - 1. 1 8 7 7 7 - 0. 1 6 1 3 9 1. 6 2 7 2 3

2 0. 0 0 5 9 2 0. 3 7 7 5 8 0. 1 2 0 1 0 1. 0 6 3 0 5 - 0. 0 1 9 5 5 0. 0 0 6 9 0

4 0. 0 2 0 2 0 0. 5 7 9 2 0 0. 0 5 3 6 1 - 0. 9 6 5 5 2 0. 1 1 7 3 2 - 1. 3 6 2 3 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 - 0. 1 7 2 0 0 - 2. 2 0 1 6 3 - 0. 0 4 2 1 1 0. 7 8 4 1 0
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C o n diti o n L C 2 3 = 1. 2 D L- W L 3 0 + 1. 6 L L a 2

1 - 0. 0 3 8 3 0 0. 3 7 9 9 4 - 0. 1 4 3 3 0 1. 0 7 3 2 4 0. 0 8 9 5 0 0. 0 0 8 9 2

5 - 0. 1 2 4 4 3 0. 7 2 9 1 4 - 0. 1 6 1 2 8 - 1. 2 7 7 5 5 0. 1 6 3 4 5 1. 7 6 9 0 0

3 - 0. 0 5 8 6 4 0. 5 1 1 8 5 - 0. 0 6 2 2 7 - 0. 8 8 9 1 7 - 0. 1 8 5 4 1 - 1. 2 4 9 4 5

6 0. 0 7 0 9 2 0. 6 4 4 7 8 0. 1 4 7 2 0 - 1. 1 8 4 9 5 - 0. 2 0 0 8 8 1. 6 3 1 9 0

2 - 0. 0 1 5 5 1 0. 3 8 0 6 8 0. 1 4 3 4 8 1. 0 7 3 7 1 0. 0 3 2 8 3 0. 0 1 0 1 5

4 0. 0 0 4 9 6 0. 5 7 4 4 2 0. 0 7 6 1 6 - 0. 9 5 6 3 2 0. 1 4 8 7 9 - 1. 3 4 9 0 6

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 1 6 1 0 4 0. 0 4 8 2 9 0. 8 2 1 4 6

C o n diti o n L C 2 4 = 1. 2 D L + W L 0 + 1. 6 L L a 3

1 0. 0 0 5 2 2 0. 3 8 2 8 2 - 0. 0 9 5 8 2 1. 0 8 3 4 7 - 0. 0 1 7 5 3 - 0. 0 0 5 1 0

5 0. 0 2 2 4 5 0. 5 7 6 3 8 - 0. 0 3 8 4 0 - 0. 9 5 6 4 5 0. 0 9 1 6 4 1. 3 5 4 8 2

3 0. 0 8 6 7 3 0. 6 4 2 7 9 - 0. 1 1 9 2 1 - 1. 1 7 6 6 3 - 0. 1 3 1 7 3 - 1. 6 2 2 6 3

6 - 0. 0 2 4 3 1 0. 5 1 1 5 0 0. 0 8 7 4 5 - 0. 8 8 6 8 5 - 0. 2 0 1 6 0 1. 2 5 1 0 9

2 - 0. 0 0 2 6 8 0. 3 8 3 5 5 0. 1 6 6 4 5 1. 0 8 3 9 4 0. 0 0 5 7 7 - 0. 0 0 4 6 0

4 - 0. 0 8 7 4 1 0. 7 2 3 7 6 0. 1 7 1 5 3 - 1. 2 6 7 1 1 0. 2 1 7 8 1 - 1. 7 5 7 9 0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 0. 1 7 2 0 0 - 2. 1 1 9 6 2 - 0. 0 3 5 6 3 - 0. 7 8 4 3 2

C o n diti o n L C 2 5 = 1. 2 D L + W L 3 0 + 1. 6 L L a 3

1 0. 0 4 0 6 1 0. 3 8 0 2 7 - 0. 1 4 3 3 2 1. 0 7 4 0 1 - 0. 1 0 1 3 8 - 0. 0 0 7 6 2

5 0. 0 5 7 7 0 0. 5 7 5 4 8 - 0. 0 6 4 5 4 - 0. 9 5 8 5 6 0. 1 7 3 2 2 1. 3 5 0 1 5

3 0. 1 2 3 0 8 0. 6 4 5 3 3 - 0. 1 5 9 2 7 - 1. 1 8 2 9 2 - 0. 1 7 5 4 5 - 1. 6 3 1 5 8

6 - 0. 0 0 6 9 9 0. 5 1 0 7 6 0. 0 7 5 0 8 - 0. 8 8 9 6 3 - 0. 1 6 2 1 1 1. 2 4 6 3 9

2 0. 0 1 8 7 5 0. 3 8 0 4 4 0. 1 4 3 0 6 1. 0 7 3 2 6 - 0. 0 4 6 6 1 - 0. 0 0 7 8 5

4 - 0. 0 7 2 1 5 0. 7 2 8 5 3 0. 1 4 8 9 8 - 1. 2 7 6 2 7 0. 1 8 6 3 3 - 1. 7 7 1 1 1

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 1 6 0 1 1 - 0. 1 2 6 0 0 - 0. 8 2 1 6 3

C o n diti o n L C 2 6 = 1. 2 D L- W L 0 + 1. 6 L L a 3

1 0. 0 0 5 1 5 0. 3 7 7 6 7 - 0. 1 9 1 1 9 1. 0 6 4 3 9 - 0. 0 1 8 2 4 - 0. 0 0 4 8 4

5 0. 0 2 1 2 5 0. 5 7 8 6 5 - 0. 1 0 6 1 5 - 0. 9 6 5 8 1 0. 2 1 7 7 0 1. 3 6 0 7 9

3 0. 0 8 8 5 8 0. 6 4 4 4 7 - 0. 1 8 3 2 5 - 1. 1 8 5 0 9 - 0. 2 5 7 1 0 - 1. 6 2 6 8 9

6 - 0. 0 2 2 6 0 0. 5 1 5 0 9 0. 0 5 3 9 5 - 0. 8 9 8 3 6 - 0. 1 3 3 2 4 1. 2 5 9 1 0

2 - 0. 0 0 2 1 9 0. 3 7 7 3 1 0. 1 1 9 7 3 1. 0 6 2 4 6 0. 0 0 4 4 6 - 0. 0 0 4 3 4

4 - 0. 0 9 0 1 9 0. 7 2 7 6 2 0. 1 3 4 9 0 - 1. 2 7 9 3 0 0. 1 4 4 8 6 - 1. 7 6 5 7 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 - 0. 1 7 2 0 0 - 2. 2 0 1 7 1 - 0. 0 4 1 5 5 - 0. 7 8 1 9 3

C o n diti o n L C 2 7 = 1. 2 D L- W L 3 0 + 1. 6 L L a 3

1 - 0. 0 3 0 2 4 0. 3 8 0 2 2 - 0. 1 4 3 6 9 1. 0 7 3 8 5 0. 0 6 5 6 1 - 0. 0 0 2 3 1

5 - 0. 0 1 4 0 0 0. 5 7 9 5 6 - 0. 0 8 0 0 1 - 0. 9 6 3 7 1 0. 1 3 6 1 3 1. 3 6 5 4 6

3 0. 0 5 2 2 3 0. 6 4 1 9 3 - 0. 1 4 3 1 9 - 1. 1 7 8 7 9 - 0. 2 1 3 3 9 - 1. 6 1 7 9 4

6 - 0. 0 3 9 9 2 0. 5 1 5 8 3 0. 0 6 6 3 2 - 0. 8 9 5 5 8 - 0. 1 7 2 7 2 1. 2 6 3 8 1

2 - 0. 0 2 3 6 2 0. 3 8 0 4 2 0. 1 4 3 1 2 1. 0 7 3 1 4 0. 0 5 6 8 5 - 0. 0 0 1 0 9

4 - 0. 1 0 5 4 6 0. 7 2 2 8 5 0. 1 5 7 4 5 - 1. 2 7 0 1 5 0. 1 7 6 3 4 - 1. 7 5 2 5 4

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 1 6 1 2 3 0. 0 4 8 8 1 - 0. 7 4 4 6 2

C o n diti o n L C 2 8 = 1. 2 D L + W L 0 + 1. 6 L L a 4

1 0. 0 2 2 3 1 0. 4 0 0 3 9 - 0. 1 2 2 9 7 1. 1 2 4 5 8 - 0. 0 5 2 6 0 - 0. 0 3 1 7 0

5 0. 1 4 9 4 8 0. 4 6 4 5 8 0. 0 4 0 1 7 - 0. 7 3 4 5 2 0. 0 9 6 7 3 1. 0 9 5 4 1

3 0. 2 6 5 3 7 0. 7 2 1 9 7 - 0. 2 1 0 6 3 - 1. 3 7 9 2 4 - 0. 0 9 7 8 1 - 2. 0 2 9 4 9

6 - 0. 1 5 0 7 0 0. 4 1 3 3 1 0. 0 0 8 9 2 - 0. 6 8 0 2 1 - 0. 2 0 3 9 0 1. 0 1 2 0 4

2 - 0. 0 2 0 0 3 0. 4 0 0 7 8 0. 1 9 3 8 7 1. 1 2 4 0 6 0. 0 4 1 9 7 - 0. 0 3 1 1 8

4 - 0. 2 6 6 4 3 0. 8 1 9 7 8 0. 2 6 2 6 4 - 1. 4 9 5 6 0 0. 1 8 3 8 3 - 2. 2 1 2 7 5

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 0. 1 7 2 0 0 - 2. 0 4 0 9 3 - 0. 0 3 1 8 0 - 2. 1 9 7 6 6
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C o n diti o n L C 2 9 = 1. 2 D L + W L 3 0 + 1. 6 L L a 4

1 0. 0 5 7 7 0 0. 3 9 7 8 3 - 0. 1 7 0 4 5 1. 1 1 5 1 2 - 0. 1 3 6 4 4 - 0. 0 3 4 2 2

5 0. 1 8 4 7 1 0. 4 6 3 6 7 0. 0 1 4 0 4 - 0. 7 3 6 5 9 0. 1 7 8 3 0 1. 0 9 0 7 0

3 0. 3 0 1 7 1 0. 7 2 4 5 5 - 0. 2 5 0 6 9 - 1. 3 8 5 5 0 - 0. 1 4 1 5 2 - 2. 0 3 8 3 7

6 - 0. 1 3 3 3 7 0. 4 1 2 5 6 - 0. 0 0 3 4 5 - 0. 6 8 2 9 7 - 0. 1 6 4 4 1 1. 0 0 7 3 0

2 0. 0 0 1 4 0 0. 3 9 7 6 6 0. 1 7 0 4 6 1. 1 1 3 3 7 - 0. 0 1 0 4 2 - 0. 0 3 4 4 3

4 - 0. 2 5 1 1 6 0. 8 2 4 5 3 0. 2 4 0 0 9 - 1. 5 0 4 7 1 0. 1 5 2 3 5 - 2. 2 2 5 8 7

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 0 8 1 2 8 - 0. 1 2 2 1 4 - 2. 2 3 4 8 7

C o n diti o n L C 3 0 = 1. 2 D L- W L 0 + 1. 6 L L a 4

1 0. 0 2 2 2 4 0. 3 9 5 2 4 - 0. 2 1 8 3 2 1. 1 0 5 5 2 - 0. 0 5 3 2 9 - 0. 0 3 1 4 4

5 0. 1 4 8 2 4 0. 4 6 6 8 3 - 0. 0 2 7 5 7 - 0. 7 4 3 8 8 0. 2 2 2 8 0 1. 1 0 1 4 0

3 0. 2 6 7 2 2 0. 7 2 3 6 7 - 0. 2 7 4 6 9 - 1. 3 8 7 6 8 - 0. 2 2 3 1 5 - 2. 0 3 3 6 9

6 - 0. 1 4 8 9 7 0. 4 1 6 9 0 - 0. 0 2 4 5 8 - 0. 6 9 1 7 4 - 0. 1 3 5 5 4 1. 0 2 0 0 8

2 - 0. 0 1 9 5 3 0. 3 9 4 5 4 0. 1 4 7 1 3 1. 1 0 2 6 0 0. 0 4 0 6 6 - 0. 0 3 0 9 2

4 - 0. 2 6 9 2 0 0. 8 2 3 6 3 0. 2 2 6 0 2 - 1. 5 0 7 7 7 0. 1 1 0 8 8 - 2. 2 2 0 5 2

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M 0. 0 0 0 0 0 3. 2 2 0 8 1 - 0. 1 7 2 0 0 - 2. 1 2 2 9 4 - 0. 0 3 7 6 4 - 2. 1 9 5 0 9

C o n diti o n L C 3 1 = 1. 2 D L- W L 3 0 + 1. 6 L L a 4

1 - 0. 0 1 3 1 4 0. 3 9 7 8 0 - 0. 1 7 0 8 3 1. 1 1 4 9 9 0. 0 3 0 5 5 - 0. 0 2 8 9 2

5 0. 1 1 3 0 0 0. 4 6 7 7 4 - 0. 0 0 1 4 4 - 0. 7 4 1 8 1 0. 1 4 1 2 3 1. 1 0 6 1 1

3 0. 2 3 0 8 8 0. 7 2 1 0 9 - 0. 2 3 4 6 2 - 1. 3 8 1 4 2 - 0. 1 7 9 4 5 - 2. 0 2 4 8 1

6 - 0. 1 6 6 3 0 0. 4 1 7 6 5 - 0. 0 1 2 2 1 - 0. 6 8 8 9 8 - 0. 1 7 5 0 3 1. 0 2 4 8 1

2 - 0. 0 4 0 9 7 0. 3 9 7 6 5 0. 1 7 0 5 3 1. 1 1 3 2 9 0. 0 9 3 0 4 - 0. 0 2 7 6 8

4 - 0. 2 8 4 4 8 0. 8 1 8 8 7 0. 2 4 8 5 8 - 1. 4 9 8 6 6 0. 1 4 2 3 6 - 2. 2 0 7 4 0

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S U M - 0. 1 6 1 0 0 3. 2 2 0 8 1 0. 0 0 0 0 0 - 2. 0 8 2 5 9 0. 0 5 2 7 0 - 2. 1 5 7 8 8

E n v el o p e f o r n o d al r e a cti o n s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N ot e.- l c i s t h e c o ntr olli n g l o a d c o n diti o n

Dir e cti o n of p o siti v e f or c e s a n d m o m e nt s

E n v el o p e of n o d al r e a cti o n s f or       :

L C 1 = 1. 2 D L + W 0

L C 2 = 1. 2 D L + W 3 0

L C 3 = 1. 2 D L- W 0

L C 4 = 1. 2 D L- W 3 0

L C 5 = 0. 9 D L + W 0

L C 6 = 0. 9 D L + W 3 0

L C 7 = 0. 9 D L- W 0

L C 8 = 0. 9 D L- W 3 0

L C 9 = 1. 2 D L + Di + Wi 0

L C 1 0 = 1. 2 D L + Di + Wi 3 0

L C 1 1 = 1. 2 D L + Di- Wi 0

L C 1 2 = 1. 2 D L + Di- Wi 3 0

L C 1 3 = 1. 4 D L
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L C 1 4 = 1. 2 D L + 1. 6 L L 1

L C 1 5 = 1. 2 D L + 1. 6 L L 2

L C 1 6 = 1. 2 D L + W L 0 + 1. 6 L L a 1

L C 1 7 = 1. 2 D L + W L 3 0 + 1. 6 L L a 1

L C 1 8 = 1. 2 D L- W L 0 + 1. 6 L L a 1

L C 1 9 = 1. 2 D L- W L 3 0 + 1. 6 L L a 1

L C 2 0 = 1. 2 D L + W L 0 + 1. 6 L L a 2

L C 2 1 = 1. 2 D L + W L 3 0 + 1. 6 L L a 2

L C 2 2 = 1. 2 D L- W L 0 + 1. 6 L L a 2

L C 2 3 = 1. 2 D L- W L 3 0 + 1. 6 L L a 2

L C 2 4 = 1. 2 D L + W L 0 + 1. 6 L L a 3

L C 2 5 = 1. 2 D L + W L 3 0 + 1. 6 L L a 3

L C 2 6 = 1. 2 D L- W L 0 + 1. 6 L L a 3

L C 2 7 = 1. 2 D L- W L 3 0 + 1. 6 L L a 3

L C 2 8 = 1. 2 D L + W L 0 + 1. 6 L L a 4

L C 2 9 = 1. 2 D L + W L 3 0 + 1. 6 L L a 4

L C 3 0 = 1. 2 D L- W L 0 + 1. 6 L L a 4

L C 3 1 = 1. 2 D L- W L 3 0 + 1. 6 L L a 4

                                                                                      F or c e s                                                                                                                                                             M o m e nt s                                                                               

N o d e F x l c F y l c F z l c M x l c M y l c M z l c

[ Ki p] [ Ki p] [ Ki p] [ Ki p*ft] [ Ki p*ft] [ Ki p*ft]

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 M a x 0. 8 4 3 L C 6 0. 7 6 5 L C 9 1. 1 9 7 L C 5 2. 2 0 0 7 5 L C 9 1. 9 1 8 1 7 L C 8 0. 0 4 1 6 8 L C 8

Mi n - 0. 8 4 3 L C 8 0. 2 7 2 L C 7 - 1. 2 0 3 L C 3 0. 7 5 2 5 6 L C 7 - 1. 9 1 7 8 6 L C 6 - 0. 0 4 0 5 2 L C 6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 M a x 0. 9 6 8 L C 6 0. 8 2 8 L C 1 9 0. 8 3 6 L C 5 - 0. 3 9 7 2 7 L C 5 1. 3 9 4 1 8 L C 3 2. 2 2 4 1 7 L C 1 9

Mi n - 0. 9 8 5 L C 4 0. 2 8 8 L C 6 - 0. 8 5 0 L C 3 - 1. 5 0 8 4 4 L C 1 8 - 1. 3 8 9 3 7 L C 5 0. 6 8 5 1 7 L C 6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 M a x 0. 9 6 8 L C 2 0. 7 2 5 L C 2 9 0. 7 9 8 L C 5 - 0. 3 6 8 0 2 L C 5 1. 3 8 5 9 6 L C 5 - 0. 6 4 3 1 5 L C 8

Mi n - 0. 9 5 0 L C 8 0. 2 6 1 L C 8 - 0. 8 1 2 L C 3 - 1. 3 8 7 6 8 L C 3 0 - 1. 3 8 9 5 0 L C 3 - 2. 0 3 8 3 7 L C 2 9

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 M a x 0. 6 7 9 L C 2 0. 7 2 1 L C 1 9 0. 5 8 1 L C 1 - 0. 3 4 3 6 1 L C 5 0. 9 4 1 5 9 L C 7 2. 0 3 7 9 8 L C 1 9

Mi n - 0. 6 5 9 L C 8 0. 2 4 1 L C 6 - 0. 5 6 6 L C 7 - 1. 3 8 9 9 0 L C 1 8 - 0. 9 5 1 8 1 L C 1 0. 5 9 9 6 0 L C 6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 M a x 0. 6 1 4 L C 2 0. 7 6 7 L C 9 0. 8 3 7 L C 1 2. 2 0 3 7 5 L C 9 1. 4 0 7 0 2 L C 4 0. 0 5 6 0 9 L C 4

Mi n - 0. 6 1 4 L C 4 0. 2 5 4 L C 7 - 0. 8 3 2 L C 7 0. 7 1 2 0 0 L C 7 - 1. 4 0 8 5 7 L C 2 - 0. 0 5 4 3 5 L C 6

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 M a x 0. 6 5 5 L C 6 0. 8 2 5 L C 2 9 0. 6 1 8 L C 1 - 0. 3 7 2 6 6 L C 5 0. 9 9 8 4 3 L C 1 - 0. 6 4 6 4 8 L C 8

Mi n - 0. 6 7 5 L C 4 0. 2 7 0 L C 8 - 0. 6 0 4 L C 7 - 1. 5 0 7 7 7 L C 3 0 - 0. 9 9 0 1 5 L C 7 - 2. 2 2 5 8 7 L C 2 9

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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C o n n e cti o n C h e c k



D at e: 1 2 / 9 / 2 0 2 2

Pr oj e ct N a m e:    B R O O K FI L E D S T ATI O N R D

Pr oj e ct N o.:        C T 2 1 8 5

D e si g n e d B y:       R L C h e c k e d B y:  M S C

C H E C K C O N N E C TI O N C A P A CI T Y ( W or st C a s e)

R ef er e n c e: AI S C St e el C o nstr u cti o n M a n u al 1 4t h E diti o n ( A S D)

B olt T y p e = A 3 2 5 5/ 8 " T hr e a d e d R o d

All o w a bl e T e n sil e L o a d =

F T all  = 1 3 8 0 6 l bs.

All o w a bl e S h e ar L o a d =

F V all = 8 2 8 3 l bs.

C O N N E C TI O N P L A T E C O N FI G U R A TI O N ( 4- B O L T S)

N B O L T R O W S = 2 r o ws S Y = 6 i n ( Mi n.)

N B O L T S = 2 b olts/r o w S X = 6 i n ( Mi n.)

T E N SI L E F O R C E S

M o m e nt i n X a xi s: 2 2 0 1 l b-ft. ( S e e B e ntl e y O ut p ut)

C o u pl e R e a cti o n fr o m M X : 8 8 0 4 l bs.

M o m e nt i n Y a xi s: 1 9 1 8 l b-ft. ( S e e B e ntl e y O ut p ut)

C o u pl e R e a cti o n fr o m M Y : 7 6 7 2 l bs.

R e a cti o n i n Z dir e cti o n: 1 2 0 3 l bs. ( S e e B e ntl e y O ut p ut)

R e s ult a nt: 4 4 2 0 l bs.

S H E A R F O R C E S

M o m e nt i n Z a xi s: 4 2 l b-ft. ( S e e B e ntl e y O ut p ut)

C o u pl e R e a cti o n fr o m M Z : 1 6 8 l bs.

R e a cti o n i n X dir e cti o n: 8 4 3 l bs. ( S e e B e ntl e y O ut p ut)

R e a cti o n i n Y dir e cti o n: 7 6 5 l bs. ( S e e B e ntl e y O ut p ut)

R e s ult a nt: 3 1 4 l bs.



D at e: 1 2 / 9 / 2 0 2 2

Pr oj e ct N a m e:   B R O O K FI L E D S T ATI O N R D

Pr oj e ct N o.:        C T 2 1 8 5

D esi g n e d B y:      R L          C h e c k e d B y:  M S C

( C O N T.)

T e n si o n D e si g n L o a d / B olt s =

ft= 4 4 2 0 l bs. < 1 3 8 0 6 l bs. T h er ef or e, O K !

S h e ar D e si g n L o a d / B olt s =

fv = 3 1 4 l bs. < 8 2 8 3 l bs. T h er ef or e, O K !

C H E C K C O M BI N E D T E N SI O N A N D S H E A R

ft / FT + fv / F V ≤ 1. 0

0. 3 2 0 + 0. 0 3 8 = 0. 3 5 8 < 1. 0 T h er ef or e, O K !



D at e: 1 2 / 9 / 2 0 2 2

Pr oj e ct N a m e:    B R O O K FI L E D S T ATI O N R D

Pr oj e ct N o.:        C T 2 1 8 5

D e si g n e d B y:       R L C h e c k e d B y:  M S C

C H E C K C O N N E C TI O N C A P A CI T Y ( W or st C a s e)

R ef er e n c e: AI S C St e el C o nstr u cti o n M a n u al 1 4t h E diti o n ( A S D)

B olt T y p e = A 3 6 5/ 8 " T hr e a d e d R o d

All o w a bl e T e n sil e L o a d =

F T all  = 6 6 7 3 l bs.

All o w a bl e S h e ar L o a d =

F V all = 4 0 0 4 l bs.

T E N SI L E F O R C E S

R e a cti o n F = 1 2 0 3 l bs. ( S e e B e ntl e y O ut p ut)

S H E A R F O R C E S

R e a cti o n s i n X dir e cti o n: 8 4 3 l bs. ( S e e B e ntl e y O ut p ut)

R e a cti o n s i n Y dir e cti o n: 7 6 5 l bs. ( S e e B e ntl e y O ut p ut)

R e s ult a nt: 1 1 3 8 l bs.

N o. of S u p p ort s = 1

N o. of B olt s / S u p p ort = 3

T e n si o n D e si g n L o a d / B olt s =

ft= 4 0 1. 0 0 l bs. < 6 6 7 3 l bs. T h er ef or e, O K !

S h e ar D e si g n L o a d / B olt s =

fv = 3 7 9. 4 5 l bs. < 4 0 0 4 l bs. T h er ef or e, O K !

C H E C K C O M BI N E D T E N SI O N A N D S H E A R

ft / FT + fv / F V ≤ 1. 0

0. 0 6 0 + 0. 0 9 5 = 0. 1 5 5 < 1. 0 T h er ef or e, O K !



Kit c h e n St yl e

L a n d U s e

L a n d Cl a s s

M aili n g A d dr e s s

O w n er

Pr o p ert y L o c ati o n

Z o ni n g C o d e

C e n s u s Tr a ct

C o- O w n er

Str e et I n d e x

Utiliti e s

A cr e a g e

L ot S etti n g / D e s c

A d diti o n al I nf o

P h ot o

B uil di n g St yl e

B e dr o o m s

H alf B at hr o o m s

B uil di n g C o n diti o n

Pri m ar y C o n str u cti o n D et ail s

Pr o p ert y I nf or m ati o n

R e p ort Cr e at e d O n

Y e ar B uilt

R o of St yl e

R o of C o v er

S k et c h

E xt eri or W all s

I nt eri or W all s

I nt eri or Fl o or s 1

H e ati n g T y p e

H e ati n g F u el

Fi n B S M T Q u alit y

S q. Ft. B a s e m e nt

M a p Bl o c k L ot

B uil di n g U s e

F ull B at hr o o m s

B at h St yl e

St ori e s

Pr o p ert y Li sti n g R e p ort

T o w n of Br o o kfi el d, C T

I nt eri or Fl o or s 2

E xtr a Fi xt ur e s

E xt eri or W all s 2

I nt eri or W all s 2

A C T y p e

T ot al R o o m s

B a s e m e nt G ar a g e s

Fir e pl a c e s

E xtr a Kit c h e n s

O c c u p a n c y

B uil di n g Gr a d e

A c c o u ntB uil di n g # S e cti o n #

C ell Sit e V a c L n dC ell Sit e V a c L n d

II

7 6 1 F E D E R A L R D7 6 1 F E D E R A L R D

T C DT C D

P O B O X 2 7 0P O B O X 2 7 0

H A R T F O R DH A R T F O R D C TC T 0 6 1 4 10 6 1 4 1

4 3 54 3 5

2 0 5 1 0 0 0 2 0 1 0 02 0 5 1 0 0 0 2 0 1 0 0

n an a

C O N N E C TI C U T LI G H T & P O W E R
C O M P A N Y
C O N N E C TI C U T LI G H T & P O W E R
C O M P A N Y

U N K N O W NU N K N O W N L e v elL e v el

U N K N O W NU N K N O W N

0. 10. 1

D 0 8 0 6 0D 0 8 0 6 0

U N K N O W NU N K N O W N

00

00

N AN A

4/ 4/ 2 0 2 3

00

V a c a ntV a c a nt

00

N AN A

N AN A

00

N AN A

N AN A

00

00

00

0 1 1 7 9 0 0 00 1 1 7 9 0 0 011 11



S al e s Hi st or y

S al e D at e S al e Pri c eB o o k / P a g e

V al u ati o n S u m m ar y

L a n d

B uil di n g s

O ut b uil di n g s 

A p pr ai s e d A s s e s s e d

( Ass ess e d v al u e = 7 0 % of A p pr ais e d V al u e)

I m pr o v e m e nt s

E xtr a s 

T ot al 

O w n er of R e c or d

R e p ort Cr e at e d O n

It e m

S u b Ar e a s

S u b ar e a T y p e Gr o s s Ar e a ( s q ft) Li vi n g Ar e a ( s q ft)

T ot al Ar e a

O ut b uil di n g a n d E xtr a F e at ur e s

T y p e D e s cri pti o n

M a p Bl o c k L otPr o p ert y Li sti n g R e p ort

T o w n of Br o o kfi el d, C T

A c c o u ntB uil di n g # S e cti o n #

0

0

1 9 7 3- 0 9- 1 9

1 9 5 6- 1 2- 1 3

2 2 5 7 3 0 1 5 8 0 1 0

0 0

3 3 1 7 0 2 3 2 3 0

0 0

2 5 8 9 0 0 1 8 1 2 4 0

4/ 4/ 2 0 2 3

C O N N E C TI C U T LI G H T & P O W E R C O M P A N Y

C O N N E C TI C U T LI G H T & P O W E R C O M P A N Y

   1 0 3/ 1 6 0

   0 4 6/ 3 3 1

C o m m S h e d

F e n c e 6'

Pr e C a st C o n c S h e d

C ell T o w er

2 0 0 S. F.

1 1 0 L. F.

8 0 S. F

1 U nit s

00

D 0 8 0 6 0D 0 8 0 6 0

00

0 1 1 7 9 0 0 00 1 1 7 9 0 0 011 11



F E  D E R  A L   R  O  A  D

O 
L  

D  
 R

 O
 U

 T
 E
  
 7

00

D 0 8 0 2 0
4. 2 7 A C  

D 0 8 0 1 9
7. 2 A C  

D 0 8 0 1 2
2 A C  

D 0 8 0 1 1
1. 3 2 A C  

D 0 8 0 2 3
2. 2 2 A C  

D 0 8 0 8 2
1. 1 2 A C  

D 0 7 0 2 6
1. 2 6 A C  

D 0 8 0 2 2
1. 4 1 A C  

D 0 7 0 8 6
0. 7 A C  

D 0 8 0 0 7
0. 5 4 A C  

D 0 7 0 8 7
0. 4 7 A C  

D 0 7 0 2 5
0. 8 1 A C  

D 0 8 0 2 1
1. 1 A C  

D 0 7 0 2 7
1. 2 5 A C  

D 0 8 0 1 4
2. 7 A C  

D 0 7 0 9 5
0. 2 A C  

D 0 8 0 2 4
1. 3 5 A C  

D 0 7 1 0 7
0. 9 4 A C  

D 0 8 0 6 0
0. 1 A C  

Di s cl ai m e r: T hi s m a p i s f or i nf or m ati o n al p ur p o s e s o nl y. All i nf or m ati o n i s s u bj e ct t o v e rifi c ati o n b y a n y u s e r. 
T h e T o w n of Br o o kfi el d a n d it s m a p pi n g c o ntr a ct o r s a s s u m e n o l e g al r e s p o n si bilit y f o r t h e i nf o r m ati o n c o nt ai n e d h e r ei n.

M a p Pr o d u c e d J a n u a r y 2 0 2 3

P a r c el:

T o w n of B r o o kfi el d, C o n n e cti c ut - A s s e s s m e nt P a r c el M a p

A d d r e s s:

A p p r o xi m at e S c al e: 

1 i n c h = 1 0 0 f e et8

D 0 8 0 6 0 7 6 1 F E D E R A L R D
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C E R TI FI E D M AI L  
R E T U R N R E C EI P T R E Q U E S T E D  
 
D e c e m b er 1, 2 0 0 0  
 
P et er W. v a n Wil g e n  
S pri n g wi c h C ell ul ar Li mit e d P art n er s hi p  
c/ o S o ut h er n N e w E n gl a n d T el e c o m m u ni c ati o ns C or p. 
5 0 0 E nt er pris e Dri v e, 3 F 
R o c k y Hill, C T  0 6 0 6 7- 3 9 0 0 
 
R e:  P E TI TI O N N O. 4 9 4  - S pri n g wi c h C ell ul ar Li mit e d P art n ers hi p ( S C L P) p etiti o n f or a d e cl ar at or y 

r uli n g  t h at  n o  C ertifi c at e  of  E n vir o n m e nt al  C o m p ati bilit y  a n d  P u bli c  N e e d  i s  r e q uir e d  f or 
m o difi c ati o ns t o a n e xi sti n g C o n n e cti c ut Li g ht a n d P o w er C o m p a n y el e ctri c tr a ns missi o n f a cilit y 
l o c at e d o n R o ut e 7, S o ut h of St ati o n R o a d, Br o o kfi el d, C o n n e cti c ut. 

 
D e ar Mr. v a n Wil g e n:  
 
At  a  p u bli c  m e eti n g  h el d  o n  N o v e m b er  3 0,  2 0 0 0,  t h e  C o n n e cti c ut  Siti n g  C o u n cil  ( C o u n cil)  c o nsi d er e d 
a n d r ul e d t h at t hi s pr o p os al w o ul d n ot h a v e a s u bst a nti al a d v ers e e n vir o n m e nt al eff e ct, a n d p ur s u a nt t o 
G e n er al  St at ut es  §  1 6 -5 0 k  w o ul d  n ot  r e q uir e  a  C ertifi c at e  of  E n vir o n m e nt al  C o m p ati bilit y  a n d  P u bli c 
N e e d.  T h e C o u n cil a p pr o v e d t hi s pr o p os al c o n diti o n e d u p o n t h e r e q uir e m e nt s t h at a c h ai n- li n k f e n c e wit h 
n o b ar b e d wir e i s us e d t o e n cl os e t h e sit e a n d t h at l a n ds c a pi n g i s i nst all e d. 
 
T hi s  d e ci si o n  i s  u n d er  t h e  e x cl usi v e  j uri s di cti o n  of  t h e  C o u n cil  a n d  i s  n ot  a p pli c a bl e  t o  a n y  ot h er 
m o difi c a ti o n or c o nstr u cti o n.  All w or k i s t o b e i m pl e m e nt e d as s p e cifi e d i n t h e p etiti o n, d at e d N o v e m b er 
1 4, 2 0 0 0.   
 
E n cl os e d f or y o ur i nf or m ati o n i s a c o p y of t h e st aff r e p ort o n t hi s pr oj e ct. 
 
V er y tr ul y y o ur s, 
 
 
 
M orti m er A. G elst o n  
C h air m a n  
 
M A G/ C M L  
 
E n cl os ur e:  St aff R e p ort d at e d N o v e m b er 3 0, 2 0 0 0 
 
c:   H o n or a bl e M arti n J. F o n c ell o, Jr., Fir st S el e ct m a n, T o w n of Br o o kfi el d 
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P etiti o n N o. 4 9 4  
S pri n g wi c h C ell ul ar Li mit e d P art n ers hi p  

N ort h Br a nf or d, C o n n e cti c ut  
St aff R e p ort  

N o v e m b er 3 0, 2 0 0 0  
 
 

O n N o v e m b er 2 0, 2 0 0 0, C o n n e cti c ut Siti n g C o u n cil ( C o u n cil) m e m b er E d w ar d Wil e ns k y a n d 
C hristi n a L e p a g e of t h e C o u n cil st aff m et wit h S pri n g wi c h C ell ul ar Li mit e d P art n ers hi p ( S C L P) 
r e pr es e nt ati v e T h er es a R a n ci at o-Vi el e at 7 6 3 F e d er al R o a d, Br o o kfi el d, C o n n e cti c ut f or 
i ns p e cti o n of a n el e ctri c tr a ns mi ssi o n str u ct ur e. T h e pr o p ert y a n d str u ct ur e is o w n e d b y 
C o n n e cti c ut Li g ht a n d P o w er C o. ( C L & P).  S C L P, wit h t h e a gr e e m e nt of C L & P, pr o p os es t o 
m o dif y t h e str u ct ur e b y i nst alli n g a nt e n n as a n d as s o ci at e d e q ui p m e nt f or t el e c o m m u ni c ati o ns us e 
a n d is p etiti o ni n g t h e C o u n cil f or a d e cl ar at or y r uli n g t h at n o C ertifi c at e of E n vir o n m e nt al 
C o m p ati bilit y  a n d P u bli c N e e d ( C ertifi c at e) is r e q uir e d f or t h e m o difi c ati o n.   
 
S C L P pr o p os es t h e i nst all ati o n of t hr e e 8 -f o ot p a n el a nt e n n as o n t o p of a m o u nti n g p ol e.  T h e 
a nt e n n as will e xt e n d a p pr o xi m at el y 1 0 -f e et a b o v e t h e e xisti n g 9 0. 8-f o ot tr a ns mi ssi o n li n e 
m o n o p ol e str u ct ur e ( # 2 6 8 3).  T h e c e nt erli n e of t h e a nt e n n as will b e at a b o ut 9 6. 8 f e et a b o v e 
gr o u n d l e v el ( A G L) wit h t h e t o p of t h e a nt e n n as at 1 0 0. 8 -f e et A G L.  
 
A c c ess t o t h e sit e will b e fr o m F e d er al R o a d t hr o u g h a n e xisti n g C L & P ri g ht -of -w a y.  S C L P is 
pr o p o si n g t o i nst all a 6 7 -f o ot l o n g dri v e w a y wit h a t ur n-ar o u n d t o a c c es s t h e str u ct ur e d uri n g 
c o nstr u cti o n a cti vit y a n d all r e g ul ar m ai nt e n a n c e.  A 2 -f o ot r et ai ni n g w all will b e i nst all e d t o 
s e p ar at e t h e a c c ess r o a d a n d t h e t el e c o m m u ni c ati o ns e q ui p m e nt c o m p o u n d, w hi c h is at a hi g h er 
l e v el.  C o n cr et e st airs will b e b uilt t o s e p ar at e t h e t w o l e v els.    
 
 A n 1 1’ x 2 0’ e q ui p m e nt b uil di n g will b e pl a c e d o n a 1 2’ 3 ” x 2 1’ c o n cr et e p a d at t h e b as e of t h e 
t o w er. T h e e q ui p m e nt s h elt er will c o nt ai n 1 2 b att eri es, w hi c h w o ul d pr o vi d e p o w er i n t h e c as e of 
a c o m m er ci al p o w er f ail ur e.  A n 8 -f o ot hi g h c h ai n-li n k f e n c e will b e i nst all e d ar o u n d t h e e ntir e 
f a cilit y f or s e c urit y of t h e sit e.  L a n ds c a pi n g will c o nsist of s e v er al 6 t o 8 -f o ot ar b or vit a e tr e es t o 
c a m o ufl a g e t h e f e n c e.  El e c tri c al a n d t el e p h o n e s er vi c es will b e pr o vi d e d t o t h e pr o p ert y vi a a n 
e xisti n g utilit y p ol e # 2 3 7 8, w hi c h is l o c at e d o n F e d er al R o a d.  T h e p o w er a n d t el e p h o n e li n es 
will b e i nst all e d i n u n d er gr o u n d c o n d uit s b e n e at h S C L P’s a c c ess dri v e w a y.    
 
T h e pr o p os e d s it e is l o c at e d e ast of R o ut e 7 ( F e d er al R o a d) i n Br o o kfi el d.  T h e sit e is b or d er e d 
b y c o m m er ci al b uil di n gs a n d p ar ki n g l ot s t o t h e n ort h a n d b y u n d e v el o p e d l a n d t o t h e s o ut h a n d 
e ast.  T h e z o ni n g d esi g n ati o n of t hi s sit e is “ C e ntr al B usi n ess Distri ct ”.  T h e n e ar est r esi d e n c e is 
a p pr o xi m at el y 5 0 0 f e et t o t h e e ast of t h e sit e.    
 

Chris Yancich
Highlight



P etiti o n 4 9 4  
St aff R e p ort  
N o v e m b er 3 0, 2 0 0 0  
P a g e 2  
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S C L P st at es t h at t h e e q ui p m e nt will n ot b e s e e n si n c e it will b e e n cl os e d i n t h e e q ui p m e nt 
b uil di n g at t h e b as e of t h e str u ct ur e.  S C L P als o c o nt e n ds t h at all er osi o n a n d s e di m e nt c o ntr ol 
m e as ur es s h all b e i nst all e d as n e c ess ar y.  
 
T h e w orst -c as e p o w er d e nsit y f or t h e t el e c o m m u ni c ati o ns o p er ati o ns at t h e sit e h as b e e n 
c al c ul at e d t o b e 1 4. 3 0 % of t h e a p pli c a bl e st a n d ar d f or u n c o ntr oll e d e n vir o n m e nts.  
  
S C L P s u b mit s t h at t h e pr o p os e d m o difi c ati o n of t h e str u ct ur e w o ul d n ot r e q uir e a C ertifi c at e 
b e c a us e it will r e d u c e t h e n e e d f or a n e w t el e c o m m u ni c ati o ns t o w er b y utili zi n g a n e xisti n g 
str u ct ur e a n d c o nt e n ds t h at t h e pr o p os e d i nst all ati o n will n ot c a us e a s u bst a nti al a d v ers e 
e n vir o n m e nt al  eff e ct.  



 

 

5 6  P r o s p e c t  S t r e e t ,  
H a r t f o r d ,  C T  0 6 1 0 3  
 
P . O .  B o x  2 7 0  
H a r t f o r d ,  C T  0 6 1 4 1 - 0 2 7 0  
( 8 6 0 )  6 6 5 - 5 0 0 0  

 

J u n e  2 1, 2 02 3 
 
T ar a h N ol a n  
S AI C o m m u ni c ati o n s  
1 2 I n d u stri al W a y  
S al e m, N H 0 3 0 7 9  
 
R E:  A T & T A nt e n n a Sit e C T 2 1 8 5, F e d er al R d, Br o o kfi el d  C T , E v er s o ur c e Str u ct ur e 2 6 8 3 
 
D e ar M s. N ol a n:  
 
     B a s e d o n o ur r e vi e w s of t h e sit e dr a wi n g s, t h e str u ct ur al a n al y si s a n d f o u n d ati o n r e vi e w pr o vi d e d b y 
C e nt e k E n gi n e eri n g, al o n g wit h t hir d -p art y r e vi e w p erf or m e d b y P a ul J. F or d a n d C o m p a n y, w e a c c e pt t h e 
pr o p o s e d m o difi c ati o n.  
 
     Pl e a s e w or k wit h C hri st o p h er G eli n a s of E v er s o ur c e R e al E st at e t o pr o c e s s t h e sit e l e a s e a m e n d m e nt. 
Pl e a s e d o n ot h e sit at e t o c o nt a ct u s wit h q u e sti o n s or c o n c er n s. C hri st o p h er c a n b e c o nt a ct e d at 8 6 0 -6 6 5 -
2 0 0 8, a n d I c a n b e c o nt a ct e d at ( 2 0 3) 6 2 3 -0 4 0 9.  
 
 
                                                                                            Si n c er el y,  
 

Rich ar d B a don  

 
Ri c h ar d B a d o n  
Tr a n s mi s si o n Li n e E n gi n e eri n g  

 
 
 
R ef:   2 0 2 3 -0 3 0 3 - C T 2 1 8 5 - Str u ct ur al A n al y si s R e v 1 ( 2 2 0 2 1. 1 0)  
          C T 2 1 8 5 _ L T E 5 G N R _ C D _ R e v 3 _ 0 6. 1 4. 2 3  
          C T 2 1 8 5 M o u nt Str u ct ur al A n al y si s R e v 1 1 2 0 9 2 2  
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