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I C0340TP!hTEK, I N  
NOD: X Y 

2 11 2 0 

4  1 9 0  1 6 8  

I 5 2 8 0  1 6 8  
6 3 5 4  0 
7 3 6 4  1 6 8  
8 3 9 4  1 6 8  I 9 

4 5 4  1 6 8  
10  4C4 168 
1 L 5 4 4  1 6 8  

I 12 6 1 6  0 
1 3  6 1 6  1 6 8  
1 4  6 3 4  1 6 8  

1 1 5  7 4 8  158  
1 6  839  168 
1 7  868  0 

1 
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1 9  1 1 2 0  '3 
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I 28.0 54.0 I 
10 7 8 2 ABUTaCAP 15 f2 .00  367+16.00 28.0 54.0 - 11 3 9 L ABUT-CAP 1512.00 367413.00 26.9 5 4 - 3  
1 2  9 1 0  2 ABUT.CAP 1512.00 367+16.00 28.0 5 4 . 0  

I 1 3  1 il 11 2 ABUTmCAP 1512.00 3 6 7 4 1 0 0 0 0  28.0 54.0 , 
1 lt 11 13 Z ASUT-CAP 1512.00 367416.00 ' 2 . 3  54.0 I 
1 5  1 3  1 4  2 ASUi.CAP 1512.00 367416.00 28.0 54.0 I 

I 1 6  1 4  1 5  2 A3UTaCAP 1512.00 367416.00 28.0 5 4 - 0  I 
1 7  1 5  16  Z kSUT.CAP 1512aC0  367915.00 28.0 54.0 
1 8  1 6  1 8  2 ABUT-CAP 1512*!l0 367416.00 28.0 54.3 

1 
19 1 3  20  2 ABUT* CAP 1 5 1 2  a00 3 6 7 4 1 6 a 0 0  28.0 54.0 
20 2 0  2 L Z ASUTeCAP 1512.00 367416.30 2 O w O  54.0 



1 OALl 
IJODE L3 ;JR I N - L S  DIRECTION 

ir -22  200. Y 
13 - 7 7  ,, 200. Y 

I 1 L -22 200. Y 

I 14 -22209. Y 
I 

L O A D  C A S E  3 (MAS N ) " )  L I U ~   om 

L O A D  
1 IJCIDE LS OQ I N - L R  DIRECTION 

4 -222CO. Y 
5 -222CC. Y 
a -22200 .  Y 

. 10 - 2 2 2 0 0 .  Y 



I 
K G A  C C I N S C L T I  ,I!; E h G I ' ! E F X ?  
TUCSCIi'!, k R  1 Z  OFIA 

L J A S  C A S E  1 

L U A ?  C A S E  2 



TUCSON, k 3 I Z O N A  

0 

I Li)Aii C A S E  3  

X-~EFLECTIONIIN Y-DEFLECT1 Oh:, I N  
8-1157E-04 3m563E-03 5m678E-05 

-40353E-19 -30153E-19 -2 0684E-21  
80857E-04  -3ml53E-03 6m950E-05 
80752E-04 -8m464E-03 . 40943E-05 
8063ClE-04 -90 444E-03 -2 0476E-05 

6 10756'c-19 -6m899E-19 10301E-21  

I 7 8.5 17E-G4 -6m999E-03 - 1 m 0 8 1 ~ ~ 0 5  
3 a .491€-04 -6mQ11E-03 7 0249E-06 
9  6.439:-04 -70 277 E-03 -10079E-06 

I 10  8m413E-C4 -7*03LE-03 -1.BASE-05 
11 8m363E-C4 -40 857E-03 -4071SE-05 
1 2  40026E-19 -1.508E-19 2 0643E-21 

8. 298E-04 

1 
13 -10505E-03 -3 0805E-05 
1 4  8 .  302E-04 -8 869E -04  -3 0108E-05 
1 5  80326E-214 7a443E-04 -10824E-05 

I 
16 am34ac--04 5.361~-0[+ 3 . 1 1 5 ~ - 0 6  
17 7  l 346E-2G 4.969E-20 60859E-22 
13 80355E-G4 40969E-04 1m201E-06 
1 9  -1056SE-19 -10058E-19 -50802E-22 
PO 8m462E-04 -1,055E-03 2 0 8 7 l E - 0 5  
2 1 a.. i62~-04 - s . ~ . ~ z E - o ~  4 . 1 4 4 ~ - 0 s  

LCAD C A S E  - 4  

NODE X-DEFLECTIONTIN 
1 Lm6652-0 1 

Y-DEFLECT1 ON, I N  
1. L6QE-02 
1.259E-19 
10255E-03 

-2m263E-03 
-1e070E-03 
-5.305E-Zrl 
-50305E-04 
-80552E-04 
-4 l 154E-04 

6.153E-05 
em141E-04 

-70389E-22 
-7m39QE-05 
-4.8!35€-04 
-1..3?5E-34 

7.8'37E-04 
4m661f -20 
40551E-04  

-1,186E-19 
-1.13C.E-03 
-1-CJt.'lE-92 

ROTATION 
90237E-05  
1.421E-19 
9 0 2 3 7 F - 0 5  
7m25OE-ob 

-20133E-05 
1.421)E-1'3 
1.932E-05 
3.196s-05 

-1m466E-05 
-1 0649E-05 
- 5  o491E-05 

1m385E-19 
3029LE-05 
Z o O R Z E - 0 5  

-1 l 607E-05 
3 222E-05 
1m373E-19 
1 a9 14E-05 
10331E-19  
8.59LE-05 
8m591E-05 



P R S C E S S E d  

VE!18ER L O A 3 r L S / I N  
6 63 

2 0  6 3  

LOAD CASE 4 

LOAD 
N O D E  LE CIR I N - L B  D I R E C T I O N  

1 10'3000e X 

. Bll 

SUPPRESSED D E G R E E S  OF FREEDOM 

NODE 
2 
2 
2 
6 

D I R E C T I O N  
X 
Y 

ROTATIONAL 
X .  
Y 

ROTATIONAL 
X 
Y 

ROTATIONA L 
X 
Y 

ROTATIONAL 
X 
Y 

ROTATION4L 



x 0 r 
e P 0 
2. 
,-7 

$.UNrC/ lb  
m 0 

m 
ic 

I I I I  
C W W O  

W o r  . . . *  lw 
or ,  v r c o a ~ w ~ x  

u ; + W r \ r ~ x -  49-C( 
E G  r r . r r r n n i o *  

+ + + + v r  
C C C C  
G r r w  ' 

17 T, 

P J  UI 4 w1 
e . . .  
L J h J G r u  
r* $. U1 C) 111 

r r r r  L 
23 

I I * 
w m  3 

q . . . a  H 

P C ? P J C 7 O L T  
GI rn .3 w -4 rn cn 

r n r n m r T ; z  
w J :(lr + I  1 1 3  
r r I r O O G G  
W N t A r c P ; < +  r r r r  
* . b * * P - l l  

(20UINlJ-u C 
0-l G 

- I I 
IT1 W r C W  
7 m a . .  - 

-4 - A ' W O O - '  
'n i~ a *n n 
rn rr: rn nr ;: 
+ + + I 3  
C O G C ,  z 

3 r- 
C-J 

-n I 
tW lu N .i L 
r r - r r  l r  
r u . p A . c \ w ~ - I  
o m a * * ~ I  

I I I I  
r l ~ w r v  
* . * o  

c 4 w i b -  
r '3 r B 171 
IT I  m m nl 2: 
+ + + I 0  
C O O 3  IC 
.u 0 3 .P 0 

1 



MEMSER 4  CA ISSGV 

A X I A L  
K I P S  

LOAD 

SHEARIKIPS MOMENTI F T - K I P S  
I E N D  JEFi3 I E Y O  B I D S P A N  JFND 

l a 0 7 i - 0 1  -1 0 0 7 E - 0 1  - 5 m 0 5 E - 3 1  2 . 4 2 E - 3 1  - 9 o d 9 E - 0 1  
i m 3 0 E - G L  - 1 o O O E - C l  - 4 a Y 2 E - p l  2oCJBE-Ol - 9 .08E-01  
9 - 5 6 E - 0 2  - 9 e 5 6 E - 0 2  - 7 a 0 0 E - i 3 1  - 3 0 0 6 E - 9 2  - 5 0 3 8 E - 0 1  
1 o 9 9 E + O l  - 1 o Y S E + O l  - 1 0 4 0 E + 0 2  - 4 o 8 8 E - 0 1  - l r 3 9 E + 0 2  

P-ULTI IYATE MAG-ULT-MOMEQT E C C E N T R I C I T Y  
K I ? S  F T - K I P S  l N t H E S  

86.9 3.0 00 4 2  
70 8 2 0 1 . 7  3 4 0  2 1  
6 5 0 0  2 0 4 . 6  3 7 0  78 
05.1 2 . 5  0. 3 6  
6 3 0 4  2 0 1 0 9  3 4 -  92 

LOAD A X I A L  S H E A R r K I P S  HOMENT, F T - L I P S  
CASE ' K I P S  I E N3 J Eb!D I E N D  MIOSPAIJ JEND 

. 1 - - 7 0 6 6 E + O l  - 5 a L 4 E - C l  5 ~ 1 < t E - 0 1  2 o 3 9 E + 0 0  - 1 0 2 2 E + 0 0  4 . 8 2 € + 0 0  
2 -8-44€+06 - 3 a 3 3 E - O l  3 .33E-01  1 0 5 2 E + 0 0  - 8 0 0 6 E - 3 1  3 0 1 3 E + 0 0  
3 - 2 0 9 U E + 0 0  - 2 . 0 4 E - 0 1  2 eS$E-OL 6 . 9 4 E - 0 1  - 7 0 3 2 6 - 0 1  2 . 1 6 € + 0 0  
4 - 1 0 3 1 E + O l  1- 9 1 E + 9 1  -1 .9LE+01 - 1 . 3 6 € + 0 2  - 2 0  1 9 E + 0 0  - 1 1 3 1 E + 0 2  

LOAD P-ULTI;.IATE MAG-ULT-'IOMEMT E C C E N T Q I C I T Y  
COMB K I P S  FT- !< IPS  I N C H E S  

1 121.6 1 2 - 8  1- 26 
2 105 .3  2 0 1 - 1  22.91 
3 8 3 . 4  201.2 2 8 - 9 7  
l t  122.5 1l.r) 1.08 
5 1 0 ' 3 - 0  290 .9  22 .64  

D E F L E C T I O N S  : CASE 1 - 1 a 3 4 E - 3 3  C A S E  2 - 1 a 9 9 E - 0 4  C A S E  3 - 1 r S 9 E - 0 4  
M A X i I 1 3 Y  D L + L L  - 1 0 2 2 E - 0 3  ( L  / 3 2 7 6 7 1  

I 

LOAD A X 1  A L  S i i E 4 2 r K I P S  MOMEIJT, FT-K I P S  
C A S E  K I P S  IE i4D JENO I END M I C S P A N  

1 0.0 - 1 a 5 6 E - 0 5  3 e S S E + 0 1  2a65E-04  -40 5 2 E + d 1  
2 0.0 2 a 3 4 E - 0 5  7 0 0 6 € + 0 0  - 3 0 6 5 E - 0 5  - B a 2 3 E + 3 Q  
3 i l o U  - 7 a i 3 l E - D b  7 o C 5 E + 0 0  

goo 
8 0 3 3 E - 0 5  - 6 - i 3 t + 0 0  

4 - l a O G E + O Z  - 5 a B b E - G 5  S a 1 6 E - 0 5  - 3 - 3 3 E - 0 4  6 0 6 7 E - 0 4  

M-ULT ? E I N F  A Z I  
F T-Y. S f j  FT E Q1.l 

IENO C. C 0. UO 9 - 1  d / 3 3 %  I N L R E A S F  
JENd 303.2 2 65 9-1 h / 3 3 %  I N C R E A S E  
F! I D P ? A r.1 77.3 F3 . 65 9 - 1  i / 3 ? %  INCRE4;E 



I D E F L E C T I O N S  : C A S E  1 - 6 . a i j ~ - ~ 4  S A S E  2 3 .9  C A S E  3 0.0 
' 4 A X 1 F u ! - l  GL+LL -S.CSE-^[  u t I L  / 3 2 7 6 7 1  

LOAD A X 1  i i L  S i i E A K r i ' , l P S  X O A E h T v  F T - & I P S  
C A S E :  K I P S  I E i\iD JEEI3 I END M I D S P A N  JEND 

1 5.14E-01 3 - 7 9 E + a l  - 1 = 6 3 E + 3 1  - 1 * 7 5 E + 0 2  - 7 * 3 5 E + S 1  -9 rY2E-02  
2 4.11E-01 - 1 .55E+33  1 =565+03 - 2 = 9 t E + 0 1  - 3 = 4 2 E + O l  3-93E+OL 
3 -6.44E-01 1.97E+Ol -1 .37E+01 -3.92E+01 2.49F+d1 - 8 r 9 0 E + 0 1  
4 -7=Y5E+Gl  -1.07E+31 L -07E+C1 1.40E+C2 f . 3 5 ; + 3 2  - 7 - 0 7 E + 0 1  

I: - L' L  T ? . E l *  A t  1 
F T-K S ' j  FT EON 

I ENO 431.6 3.73 9 -2  * / 3 3 %  INCREASE 
JLND 212.7 1 d 3  3-2 d / 3 3 9  INCREASE 
EiSSpAN 2 5 5 .  5 2.28 9-2 & / 3 3 5  INCREASE 

, P DEFLECTIUNS : ' C A S E  1 4.17E-Oa C A S E  2 9.0 C A S E  3 9.0 
M A X I S L J ! ~  DL+LL 4.. 1 7 f - 0 4  ( L  / 327671  

t "LOAD A X I A L  SHEARqKIPS MOMENT 9 FT-K I P S 
C A S E  K I P S  XEb43 J E N 9  I Fhl) MIOSPAiJ JFND 

1 5.14S-Ul l +  8=51E+On 9.8sE-02 3.dlE + U l  - 2 * 9 4 E + O l  

i 2 1 -L.56E+G3 1 = 5 5 E * 0 0  -3.93E+01 - 4 .  51E,+31 5 *10E+OL 
3 -5.44f - 3 1  -Z.L+HE+ij') > . S Z E + O 2  8.QOE+OI 7 = 9 7 r + O l  -7 * 0 3 5 + 0 1  
4 -7.95t+01 -1.G7E+01 l .C7€+01  7.d7E+01 3.37E+t31 i * 3 7 E + 0 0  

!.I - ?I L T P.EINF A C  I 
F T-K 59 F T  EON 

E E N D  212.7 1.9-1 9-2  t i / 3 3 t  I N C R E A S E  
J ErJ3 163.8 1.38 - 1  i / 3 3 &  I N C R E A S E  
!41135?A>! 182.7 1 - 3 1  9 - 1  . 3 /33Z  INLREASE 

M E M 9 E R  9 ABUT.C*IP 

DEF'LECTIDNS : C A i E  1 - 2 . C 5 E - C 4  C A S E  2 O m 0  C A S E  3 0.0 
Y A X I M J k \  DLcLL -2.65 E - C 4  ( L  /327i7) 

LOAQ AXIAL S?EA& rK J P C  m - ~ h ~ ~  F T - < I F ?  
C A S E  K l P S  I fNr)  JEFJC IEhO M I a S P A N  J G h D  

1 5.145-01 - i 3 . 5 i i + G ; 3  7, . 1 ? t + c 1  2 . ~ & E + < J \  - 2 . 3 6 ~ + ] 1  ; . L lE+02  - -- - 
2 4 * 1 1 E - 0 1  -1 .55€+30 1.55E+03 -5 . l n f+g l .  -5.54t+C! >. 13-+131 
3 -6.44L-uL - i e 4 7 E + 3 1  2.47E+01 7.03E+01 - 1 - c O E + O l  i m u 2 t + 0 2  
4  -7m96E+Ol -1.27c+i ) l  1.27E+C1 -9.37€+00 - 4 . b 8 E + 3 1  d . . t l t + , j l  

i - i - I ILT ?CrINF A ' J  I 
5.: FT ? T- K t 9:; 

1 EYd 160.5 1.3s 9 - 1  f i /33 i0 I V C P f  A S ?  
J E I J d  355 .4  3 - 1 5  9-2  ( ! / 3 3 L  I N L R E A S E  
Y I G ~ ? M : ;  15C1.;1 1 - 3 5  - 2  ti/33%, I N C P t A S E  



O J E C T  NUMSER 
P R J C E S S E D  

1 KEM3ER 1 0  ABUTOCAP 1 
I 

GEFLECTIONS : C A S E  1 - 1 - 0 0 t - 0 4  C A S E  2 0.0 C A S E 3  (5-0 , 

I 
HAXIYUM C L + L L  -1000E-C4  ( L  / 3 2 7 6 7 )  

I 

a L O A D  A X 1  AL SHEA2.r !<I PS MOMENT* FT -K IPS  
CASE K I P S  IEND JENO I E N D  MIDSPAN JEND 

FT-K S i l  FT EQN 
1 EN6 3 2 Y - 7  Z *  8Q 9-2  F /33% INCREASE 
JENO 121.0 1 - 0 4  9 -2  H/33% INCREASE 
M I D S P A N  2 22.7 1 - 9 1  9-2 b!/33% INCREASE 

DEFLECTIONS : CASE 1 8-54E-05 C A S E  2 0 - 0  CASE 3 0.0 
MAXIMUY DL*  L L  8. 54E-05 1 L / 3 2 7 6 7 )  , I . . 

! .  

I LO AD A X I A L  S H E A R v K I P S  MOMENT* F T - K I P S  I 

CASE K I P S  I E N 9  JENC I E N O  MIDSPAN J E V D  

I 
1 4.08E-01 2 - 5 9 E + 0 1  - 9 - 3 3 E + 0 0  - 3 * 7 0 E + 0 1  1.75€+01 -5 . 1 3 t + 0 1  
2 - 4 - 7 3 E - 0 1  1 0 4 9 E + C l  - l . b ? f + O l  2 - 2 7 E + 0 1  6 = 0 0 E + O l  - 9 .74€+01  
3 -4. 15E -01  1 0 1 7 E + 3 1  - 1 0 1 7 E + 0 1  -1 *5RE+01  1 * 3 4 E + 0 1  -4 .266+01  
4 -5.YOE+Ol - 6 * l i ; E + 0 0  6 .19E+O? 4 o 4 ? E + O l  2 * 8 8 E + 0 1  -1 .33E+01 

i I 

:<-ULT REINF A C  I I 

FT-K SC FT EQN ! 
!EN3 1 2 1 0 C  100.5 9-2 d / 3 3 %  I N C R E I 5 6  

I JERCI 237.3 2.04 9 - 1  A/33% INCREASE 
M I D 5 D ; I : I  135.2 1.15 9 - 2  .r1/332 I N C R E A S E  

D E ~ L E C T I O N S  : C A S E  1 3.26~-35 C A S E  2 3.0 C A S E  3 0.0 
M A X I F Y M  3 L + L L  6-25E-05 ( L  / 3 2 7 b 7 1  

L O A 9  A X I A L  SFEk"nrY\ IPS KOMENT v FT-K I P S 
CASE K I P S  i E i i C  J END IEND JEND 

1 4 0 0 3 E - 0 1  9 0 3 8 E + O n  -1 .12E+00 5 0 1 3 E + 3 1  6 - 3 4 E + O l  -5.44E+UI /22 
2 -4. 7 3 t - 0 1  1 0 4 ? E + 3 1  - 1 0 4 9 E + 0 1  9 - 7 4 E + O l  1. 1 5 E + 0 2  -1 .35E+02  
3 - 4 0 1 5 t - 0 1  l m l 7 e + O 1  - 1 o 1 7 E + O l  4 0 2 5 E + O l  5 * 7 3 E + O l  - 7 .19E+01  
4 -S090 t l+OL -6 .16E+03 6 -A3E+Q9 i.33€+01 5 - 6 0 5 + 0 0  Z.A2E+00 

: ' r -ULl  ? E I N F  A C I  
FT-K ST; FT EON I 

I=N3 2 3 7 . 3  2.94 3 - 1  t ; / 3 3 ~  I N C 4 t A S E  
J f N D  319.1 2.75 9 - 1  ki/33% INCREASE 
kt 1'35 P -It4 291.9 2.43 9 - 1  k i / 3 3 5  IN,R.EASE 



R G A  - C C I N ~ ! J L T I  i%G E N G I r \ E E Z 5  
TdCSON,  A R I Z C J q A  

M E M B E R  13  A ~ U T O C A ?  

D E F L E C T I O N S  : CASE 1 3 . 3 2 E - C 4  CASE 2 0 - 0  CASE 3 3.0 
+lAXI!!UV BL+LL 3ekZE-Oo ( 1  / 3 % 7 6 7 )  

LOAD A X I A L  SHiiRvKIPS EOMENT, F T - K I  P S  
@ CASE K I P S  I E i i D  - JENC) I F N O  M I G S P A f J  JC?ID 

I 1 4 0 0 8 E - 0 1  1 * 1 0 E + 0 0  1 * 5 5 E + 0 1  b r 4 4 E + 0 1  5 * 6 8 E + O l  -2  e85E+01 
2 -4e73E-01 -7e27E+00 7  m27E+00 1 * 3 5 E + 0 2  l r  17E+02 - 9 r 8 4 € + 0 1  
3 -4oL5E-01 -1oOSE+G1 1 r 0 5 E + 0 1  7 e 1 9 f + 9 1  4.5SE+01 - 1 r 9 3 E + 0 1  
4 -5e90E+Ol  - 6 0  laE+GO 6r18E+OC! -2 -1ZE+00  - i m 7 6 E + 0 1  3 * 3 0 E + 0 1  

M-LILT REINF AC I 

I MEMBER 14 

F  T-K SiJ FT EQN 
I END 3 19.1 2 - 7 5  9 - 1  t i / 3 3 X  I N C R t A S E  
JEND 207.1 1 - 7 0  9 - 1  A / 3 3 %  INCREASE 
M I D S P A N  277.6 2.39 9 - 1  H/33% INCREASE 

1 O E F L E C T I U N S  : CASE 1 -2m83E-04 CASE 2  0 - 0  CASE 3 0 - 0  
Y A X I W U M  D L + L L  -20 @3E-04 ( L  / 3 2 7 6 7 )  

' LOAD A X I  AL S H E A R ~ K I P S  
CASE K I P S  IEND JEND 

1 4eOYE-01 -1.55E+Gl 3 .532+01 
2 - 4 e 7 3 f - 0 1  - 2 . 9 5 E + 3 1  2 *Y5E+CI 
3 -4.15E-Ol -1mS5E+Gi 1 e 3 5 £ + 0 1  
4 -5.90E+01 -Ge?3E+33 6 013E+00 

- U L  'r 
F T-1< 

I END ZS7.1 
J t N i I  3 2 d . 4  
M I C Z P A Y  122.3 

MOMENT, FT-KIPS 
I E h D  M I D S P A N  JEND 

Z r d 5 E + 0 1  - 3 0 i S f  + a 1  1 - 2 4 E + 0 2  
9 * 5 4 E + C l  9 .95€+00 7 - Y 5 f  + 0 1  
1 0 9 3 f + * 3 1  -1.2?E+31 4 r 3 3 E + 0 1  

-3.30€+01 - 5 r 1 5 E + 3 1  7 - J l i + O l  

R E I N F  AC I 
5 3  F T  t Or4 

1.78 9 - 1  d / 3 3 t  I N C S E A L E  
2.83 7-2 ~ & / 3 7 L  I Y C R E A S C  
l e g 5  9-2 6!/33% I N L 2 E A S F  

MEMBER 15 ABUToCAP 

D E F L E C T I O N S  : i C A S E  f -.im89[I-S5 CASE 2  G.0 C A S E  3 3 - 0  
M A X I Y U Y  DL+LL -4.b9E-95 ( L  / 3 2 7 6 7 1  

L O A 9  A X I A L  SHEAR,  K I?S MOMENT* F T - : < I P S  

I CASE KJ P S  i t ; . l G  JE:d3 I E N O  M I D S P A ? ;  JErq3 
1 4 .08 t -31  3*53E+G1 - 3 r G 4 E + 0 1  -1124E+q2 -FmY3E+;1 7 r 4 6 E + 0 1  
2 2.33E-01 2e40E+Ol  -2 0 4 0 E + 3 1  -7e19E+Ol  - 5 * 3 9 5 + ? 1  3.59E+OL 

v 3 1 eC'3E-01 2 *29E+Og  - Z o i ? E + O 9  - 3 e 9 l E + O l  - 3 . 7 4 t  +a! 3 .57 t+01 
4 - 3 * Y 3 E + 0 1  - b o l Z E + 3 3  5 . 1 2 E t C 3  6.95E+0 l  6 . 4 9 t + 3 1  -5 ed3E+Ol  

M-ULT P E I N F  A C  I 
F 1 - K  SQ F T  Fr9N 

I E N i l  3 13.2 2 . 7 5  9 - i  ~ / 3 3 5  I N C 9 E 4 S E  
JEN3 233.8 1.79 3 - 2  6 / 3 3 2  I N C R E 4 S E  
M 1 5 S ? A ' J  253.0 2 . 2 5  9-2 c i / 3 3 %  I N C R E A S E  



K G A  CUNSULTI  NG E h G  IydEE2.5 
TUCSCINv A R I Z L I N A  

MEMBER 1 6  ASUTOCAP 

DEFLECTIONS : C A S E  1 4 . 9 3 E - C 4  CACE 2 9.3 CASE 3 9.0 
t?AXILiUI-: X + L L  . 4.9SE-04 ( L  / 3 2 7 6 7 1  

L O A D  A X I A L  Si-iEAR*i(I?S MOMENT* FT-KIPS 
CASE K I P S  I E N D  JEND I E ~ J D  MIOSPAN J E N O  

1 4 0 0 8 E - 0 1  3 * 0 4 E + 0 1  1 o l O E + 0 0  - 7 m 4 6 E + O l  3 0 2 2 E + 0 1  - 6 r 4 4 E + 0 1  
2 2 0 3 3 E - 0 1  1 * 7 6 E + 0 0  - 1 o 7 6 E + 0 0  - 3 e 6 0 € + 0 1  - 2 * 7 6 E + O l  l r 9 2 E + 0 1  
3 1 e 0 5 E - 0 1  2 * 2 9 E + 0 0  - Z m 2 9 E + 0 0  -3 .57€+01  - 2 0 4 8 6 + 0 1  1 - 3 9 E + O L  
4 - 3 0 9 ! 3 E + 0 1  - 0 e l l E + 0 0  6 o l l E + U O  6 m 0 3 E + 0 1  30 1 3 E + 0 1  . - 2 - 2 2 E + 0 0  

K-LILT R E I N F  A C I  
F T-K SQ FT , EON 

I ENU 2 3 8 - 8  1.79 9 - 2  % / 3 3 %  INCREASE 
J END 66.5 0.57 9 - 1  k ' / 3 3 2  INCREASE 
MIDSPAN 73.7 0063 . .  9 - 3  W/33% INCREASE 

MEMBER 1 7  ABUToCAP 

DEFLECTICINS : CASE 1 4 0 0 3 E - 0 4  C A S E  2 0 0 0  CASE 3 0.0 
M A X i M U M D L + L L  4 0 0 3 E - 0 4 .  ( L / 3 2 7 q 7 )  

LOAD A X 1  AL 
C A S E  K I P S  

1 4 e O t j E - 0 1  
2 2 0 3 3 E - 0 1  
3 1.OYE-Ol 
4 -3eSCIE+C)l 

SHEARqKIPS 
I E N D  JEhlC> 

- 1 e l O E + O a  2 .59E+01 
1 . 7 6 € + 0 0  -1 0 7 6 E + 0 0  
2m29E+G3 -2e2?E+00 

- 6 -  1 1 E + 0 0  5 1 1 1 E + 0 0  

PI-ULT 
F T-K 

I EFJ9 6 6 0  5 
JEP!i> 127.8 
H i D S P A l J  52.9  

I 

M O M E ~ T .  FT-KIPS 
IENO A I D S P A N  JENII  

6 * 4 4 € + 0 1  3 0 7 0 E + O l  3 0 7 0 E + O l  
- 1 e 9 2 E + 0 1  - 1 e 2 5 E + 0 1  SoU4E+OO 
- 1 m 3 9 E + O l  - 5 r 3 0 E + G O  -3 0 3 0 E + 0 0  

2 e 2 2 E + 0 0  - 2 0 0 7 E + 3 1  4 0 3 6 E + 0 1  
I .  

3 E I N F  A C I  i 

SQ F T  EQN 1 
9.57 9 - 1  i , l /33% INCREASE 
0.92 9-2 k / 3 3 t  INCREASE 
0.54 9-3 : rJ/33% INCREASE 

CEFLECTIONS : C A S E  1 - 1 o C 3 E - 2 4  C A S E  2 0 0 0  C4SE 3  0.0 
b ! A X i M G M  D L + L L  -1.9OE-04 ( L  /3271i?) 

L O A D  A X I A L  5 H E A R t K I P S  
C A S E  K I P S  I E N D  JEN3 

1 4.08E-01 -2.SSE+Ol 3 * 4 2 E + 0 1  
2 2 0 3 3 k - 0 1  Lo76E+GO - 1 0 7 6 E + 0 0  
3 1 0 3 8 t - 3 1  2 0 2 9 E + 0 0  -2 * 2 9 E + 0 0  
4 - 3 0 9 0 t i + O l  - 6 * 1 1 E + 0 0  6 * l l E + 0 0  

M-ULT 
FT-K 

I E X 9  107.3 
JEKd 23206 
YI3SPkN 152.5 

MQMENTt FT-K I P  S 
I E N D  V I D S P A N  JENO 

- 3 m 7 0 € + 0 1  - 7 * 2 0 E + O l  1 0 1 2 E + O Z  
- 6 . 0 4 € + 0 0  - 3 0 8 4 r + 0 3  1 .64E+00 

3 * 3 0 € + 0 0  6 .  1 6 E + 0 0  - 9 0 3 3 E + 0 ' Y  
- 4 * 3 6 E + 0 1  - 5 1  1 3 E + 3 1  5 * 8 9 E + O l  

R E I N F  AT, I 
S O  FT  EON ; 

0.92 9-2  ' t r /33% I N C R E A j E  
1.74 3-2 ; t i / 3 3 %  I N C R i A S E  
1.31 3-2 ' h ' /33% INCREASE 



LOAd X Y 
C A S E  K I P S  . KIPS 

1 -5*14E-?1 ?-5rjE+31 
2 -4.112-01 C ; . 5 G C + Q O  - 
3 6.44E-gl 2 .68t+01 
4 -2m04Z+C1 -1m07E+Ql 

C O A O  X Y 
CASE K I P S  K I P S  

1 1 .*37E-31 5-59E+Ol 
2 8 e83E-C 1 3*tI.-/F+01 
3 -2 o29E-21 5 eR6E+nl 
4 -7. m06E+91 4.50€+00 

LtiAO X Y 
C ~ s t  K I P S  K I P S  

1 - -5 1GE-'35 ?.f27E+Oi 
2 - 7 m 0 5 E - 2 1  Sr34E+C)l 
3 -5  mZ6C-DL 1 *?EC+Ol  
4 -; .01E+71 5 o 2 7 K - O Z  

LOAD X Y 
C A S E  K I P S  K I ~ S  

1 5.14?-?? 7 , 6 5 C + r ? l  
2 3 . 3 3 ~ - 3 1  * , ' t 4 r - n ~  
> ? .04'i-3 1 P .9E5+flCl 
4 -1 m31t+31 1 m!llE+31 

YOMENT 
FT-KIPS 

' 5.05F-01 
4.09E+03 

-1o33E+Ocl 
-1  m 4 5 E + O ?  



? G A  C ~ N S ~ J L T I ' W G  El$,>I:\ iEEi?S 
TUCSON? A ?  IZONA 

DEFLECTIONS : CASE 1 3mC7E-S '+  C A S E  2  3.0 C A S E  3 (1-0 
!.!AX1 YUM Zi+ LL 3.57E734 f L  / 3 2 7 6 7 )  

LOAD A X  I A L  SHEAR, K I P S  M O M E h T v  F T - K I P S  
CASE K I P S  I f  i i O  JEN3 I EIdD MIDSPAN JENO 

1 5.14E-01 3 0 1 7 E + 0 1  3 0 7 9 E + O l  - l . l l E + O Z  3 0 8 ? E + 0 1  l r 7 6 E + 0 2  
Z 3033E-01  -1.39E+00 103SE+00  -7.295-01 -1053E+Ol Z -9SE+O1 
3 2 r 0 4 t - 0 1  - 1 * 9 3 E + 3 0  1 .43€+00 9 * 6 7 E + 3 0  - 1 o 5 5 E + L I l  3 - 0 0 E + 0 1  
4 -1.91E+01 - l . i 3 lE+01  l o O l E + O l  8.02E+31 -2m56E+31 1.31E+02 

I.; - U L T R E I N F  A.C I 
F T-f; SQ FT E 9 N  

I E N D  23C.2 1.38 9-2 k / 3 3 %  INCREASE 
J END G 3 e . 3  3 . 5 3  9-2 i / 3 3 2  INCREASE 
M I D 3 P A N  71.7 0.61 3 - 3  d / 3 3 %  INCSEASE 

DEFLECTIOf\lS : C A S E  1 -1mG4f-C3 C A S E  2 -1.?9F-04 CASE 3 - 1 0 8 9 6 - 0 4  
M A X I M U M  gL+LL -1022E-03 ( L  / 3 2 7 6 7 1  

I 

L O A D  A X I A L  SAEAi?riC I P S  
CASE K I P S  I E i i O  J Et"9 

1 7.326-07 3 o R 9 E + 0 1  -1 r56E-34  
2 0.0 7mG6E+03 0.0 
3 0 • 0 7mG6~+O2 L.9 
lt 3.00E-03 -2.34E-25 Lr3(:E-05 

I 

YflMFNTeFT-KIPS 
I E N n  M I O S P A N  J E N O  

- 1 * 8 1 E + 0 2  - 4 . 5 2 f  + 3 1  2.60i-05 
-3 .29€+01  - b * Z 3 E + 0 0  b.33E-05 
- 3 . 2 9 ~ + 0 1  - 9 . 2  3E+ClO 8 0 3 3 E - 0 5  
-9.33€-.35 -8.33:-35 8 . 3 3 ~ - U 5  

I 

7 E I N F  AC I 
C Q  FT c Q tud I 

2.65 9-1 r ( / 3 3 ~ ,  I N C R S A S E  
O m 9 0  3-2  b4/332 I N C R E A S E  
Om65 9 - 1  t:/33:b I N C R C 4 S E  



X G A  C O N S J C T I N G  E N G I Y E E R ?  P R O J E r T  hUL i3kR b 3 ~  2 3  
T U C S O b l r  A R I Z d N A  F R G C E S S E D  2-17 -84  

C O N C R E T E  F R A E E  4 N A L Y S I S  

LOCA'T1c)N : BROADWAY 2D.  B R J D G E  ALJUT.FRAME- ALTeLL 

N U M B E R  OF MEMBERS 2 0  SUPPRESSE9 D E G R E E S  3F  FREED3Y i 
N U M a E R  OF N03ES 2 1 E J D U L U S  O F . E L A S T I C I T Y v  K S I  3 1 5  
M A X  NODE S E P A R A T I O ~  2 REINFO?CFFFNT STRENGTH, K S I  4 

C G X C R E T E  ;T;;EI.:STU, F S  I 33no 



A G A  C O N S U L T I N G  E 2 1 G I N t i K S  
TUCSdfdr ARIZONA 

C O O % ~ I N ~ T E S T  I 
NODE X Y 

1 0 164 
2 .  11 2 0 
3 11 2 168  
4 19 0 168 
5 280 16.5 
6 364  0 
7 3 5 4  168  
8 391, 16E 
9 .  454 168 

1 0  $ 2 4  155 
L 1 544  165 
1 2  6 1 6  0  
13 6 1 5  168  
1 4  6 3 4  169 
1 5  748 168 
1 6  838  168 
17 es9  r? 
1 6  859 166 
1 9  1120 0 
20 1 1 2 0  168 
2 1  1 2 3 2  168 

SECT 
NO DES I G r l A T l  ON 

1 C A I S S O N  
1 C . 4 I S S Q k  
1 C A I S S C N  
1 C A I  S S  Dt; 
i C A I S S O : . I  - 
L Ai3UT. CAP 
2 ABUT C A P  
2 AFJUT CAP 
Z AOUT - CAP 
2 A3UT l CAP 
2 ABUT CAP 
2 A3GT l CAF 
i ADUT.CAP 
2 ABUT* C A P  
2 ABUT* C A P  
2 ADUT CAP 
2 ASUT. C A P  
> 
I- ABUT. CAP 
,d A3UT. CAP 
2 A3UT CAP 

P R O J E C T  N1 
P R 3 C E S S E D  

MONENT QF 
I N E R T I A ,  I N 4  

lh286.00 
lb2R6  - 0 0  
16286.00 
1628b  - 0 0  
lh286o01) 

367416.00 
367416 000 
367416 000 
367415000  
367416 000 
367416 - 0 0  
3674 16 000  
367416.00 
3 6 7 4 1 6 - 0 0  
367416.00 
3 6 7 4 1 0 0 0 0  
367416mOO 
367416 e00 
36741000r l  
3 6 7 4 1 6 0 0 0  



LZAS C A S E  ? 

NODE 
4 

5 
a 

li) 
1 L 
1 .'t 

P R O J E C T  I ~ I J I - ~ F E R  
P R Z C E S S E U  2 -17 -  

t-i 2 X C E R Li3ADvLE\/ IN 
6 344 
7 276 
I: 2 16 
9 276 

1 r3 2 76 
1 1  274 
12 275 
13 2 76 
1 4  276 
15 276 
! 6 276 
17 276 
18 275 
19 276 
2 c  34s 

LC49 C A S E  2 

L  PA3 
LE  2 9  I N - L F  D I ~ E C T I O N  

- 2 2 2 0 0 .  I Y 
-2220C.  Y 
- 2 Z 2 G O .  I Y - 7 -> 
L L  2 0 C .  Y 

- 2 2  2oc. Y 
- 2 2  2sc. Y 

I O A C  C A S E  3 
I 



I 

RGA CONSULTING ENGIdEERS 
TUCSON, ARIZONA 

PROJECT NUMSER 83324 
PROCESSED 2 - 1 7 - 8 4  

. , , LOAD CASE 4 
' .  
I 
I 

L O A D :  
NODE L8 OR I N - L B  D I R E C T I O N  

1 1 0 0 0 0 Q b  X 

SUPPRESSED DEGREES OF FREEDOM 

- 
- . ,  N O 9  E D I R E C T I O N  

Z X 
2 ?I 
2 ROTATIONAL 

X 
.,- , 

6 7 

6 1 
I Y 

6 ; ROTATIONAL 
I X 12 

1 2  Y 
1 :! ROTATIONAL 
17 * X 
1 7  Y 
1 7  I ROTATICINAL 
19 I X 
I?  ! Y 
1 9  I ROTATIONnL 



i < G 4  C O N S U L T I N G  FhGih.lEE;.' 
TUCSONI A R I Z U N A  

N O D E  
1 
3 
3 
4 
5 
6 
7 
E 
9  

10 
11 
1 2  
13 
14 
L 5 
1 6  
L 7 
1 r? 
19 
Z 0 
2 1 

L 2 A 8  C A S E  Z 

R O T A T I G Y  
- 1 0 1 7 5 E - 0 4  

2 0 3 4 0 E - 2 1  
-4.765E-05 

1 0 3 9 3 E - 0 5  
- 1  - 4 2 9 E - 0 5  
-4-950E-2i 

9.5113E-00 
3.215E-OS 
2 e 3 4 5 E - 0 5  
4 0 9 5 5 E - 0 6  

-2.8 1 b E - 0 5  
2052311 -25  

-3 .493E-09 
1 e 8 3 7 E - 0 5  

- 4 - 9 5 9 E - 0 h  
-3.215E-05 

4 .968E-22 
- 9 o 5 0 9 E - 0 s  
- 2 0 3 ( + 0 E - 2 1  

4 e 7 h h C - 0 5  
l e 1 7 5 E - 3 4  



d 7 . A  CCI~SULTING E N G I : J t E R 5  
T U C Z U ? t *  A R I Z O N A  

PROJECT NUMSSR 8 3 3 2 9  
P R O C E S S E D  2-17- 84 

LOAD C A S E  4 

L O A D  
NODE L 8  O R  IN-LB D I S E C T I O N  

SUPPRESSED DEGREES OF F R E E D O M  
--. -. 

N O D E  
2 
2 
2 
6 
6 
6 

1 2  
1 2  
1 2  
17 
17 
17 
19 
19 
19 

DIRECTION 
X 
v 

ROTATION4L 
X 
Y 

Y 
ROTATIONAL 

X 
Y 

ROTATICINAL 
X 
Y 

ROTATION4L 



k G A  CONSULTING E h G I y E E K Y  
T U C S O N v  A R I Z O N A  

- .  

i 3 A C  C A S E  1 

NODE 

- -- - 1 
2 "  

I 

I . 3  
' 4 

5 
6 
7 
8 
9  
10 

" 1 1  
12 
13 
14 4 

15 
16 

! - -- 17 +-  - ! 
I 18 
I 19 

2 0  
2 1 

NODE 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13 
1 4 
15 
16 
17 
18 
19 
ZO 
2 1 

P R 3 J k C T  i\lU:-??kR 033 2 3  
PROCESSED 2 - 1 7 - 0 4  

L2A2 C F S E  Z 



N O D E  

. ..* 1 
2  
3 
4 
5  
6 
7  
8 
9 

1 0  
11 
12  
13 
14  
15 
1 6  
17  
18 
1 9  
2 0  
2 1 

L 3 A C  C A S E  4 

X-DEFLECTION t 1 Q  
i .60aE-01 
1.555F-17 
1a64aE-01 
1.63SE-01 
1.615E-01 
L0564E-17 
1 a 6 0 l E - 3 1  
1.597E-01 
1.59i)E-31 

' 1.516F-01 
1a57dE-131 
1-342E-17 

1 1.57i)E-CIl 
l e 5 h 3 E - 0 1  
1.559E - 0 1  

1 1.551E-31 
L0533E-17 
l .54YE-01 
1 m467E-17 
Le539E-31 
1 0 5 3 9 ~ - i ) L  

Y-UFFLtCTI ON, I N  
1 - 1  S'3E-32 
1125AE-19 
1.258E-03 

-2.Zb3E-03 
-1.370E-03 
- 5 s 3 0 5 E - 2 0  
-5.305E-04 
-E!.562E-D& 
-4.164E-04 

6,153E-05 
8.141E-04 

-7,339E-7' 
-7.3CI9f-06 

3 d  5E-04  
-1oCld6E-34 

7m 897E-04 
4-561t-21)  
4 .66 l f -OL 

-1.136E-19 
-1elC6E-03 
-1.3tj1E-92 

ROTAT I ON 
40964E-05 

-2-392E-21 
60236E-05  
4m527E-05 

-1.670E-05. 
-1 a570E-22 

1.712E-05 
4.215E-05 
3 m27OE-05 
7 0005E-06 

-50227E-05 
3.520E-21 

-5.705E-05 
-40807E-05 
-20023E-05 
-9.733E-06 

l a 0 9 5 E - 2 1  
- 8  0482E-06 
-9.165E-22 

3a198E-05 
4m470E-05 



i?$A CON 
TUC S OF1 r 

L 9 A D  
CASE 

1 
2 
3 
4 

LOAD 
CASE 

1 
2 
3 
4 

LOAD 
C A S E  

1 
2 
3 
4 

A X I A L  
K I P S  

- 7 0 6 S c + l i l  
- 5 0 7 5 E + 0 0  
-2. 5 4 E + O l  

l . G 7 E + 0 1  

P.X I AL 
K I P S  

-5- 5 9 k + G l  
- 3 0 6 1 f  + d l  
- 6 0 6 4 E + O l  
-4. 5ClE+00 

LOAD 
CaYO 

1 
2 
3 
4 
5 

A X I A L  
K I P S  

- 7 0 0 7 C + O l  
- 6 0 9 3 E + 0 1  
- 4 0 9 9 E + 0 1  
-6.27E-U3 

G i \ i f  Fx '  P R J J L C T  ! g l ! ! A : ? t R  b 7 >  7 4  

P R 3 C i S S E J  2 - 1  7 - 8 4  

C A I  SSd'; 

SMEAR, K I P S  F O M E N T t  F T - A T P S  
I E N 9  JENI) I EiJD MTCSPAN JEND 

5 ~ 1 4 E - C l ' - 5 0 1 4 E - O 1  - Z a 3 9 € + 3 0  1 . 2 2 f + 3 0  -4o t ; . ?E+00  
3 .63E-61  - 3  0 8 3 E - 3 1  - 1 = 7 6 E + 0 0  9. 1 7 E - O l  -3 0 6 0 E + 0 0  

- 5 . 7 i E - G 1  5 .76E-01  2*44€+00 - 1 - 5 9 E + 0 0  5 0 6 2 t + 0 0  
2 a 3 4 E + G l  - 2 0 0 4 E + O l  - 1 0 4 5 E + 0 2  - 2 . 3 5 € + 0 0  - l r 4 0 E + 0 2  

P - U L T I v A T E  MAG-ULT-UOYEYT E C C E N T R I C I T Y  
K I P 5  F T - K I P S  I N C H E S  
L17aC.l 13.5 1- 39 
l O 2 . d  214 .4  2 5 - 5 4  

84.2 214 .7  30.58 
1 5 3 0 5  3.3 0.75 
127 .8  2 1 1 . 8  19 -80  

C A I  S S3T.i 

S H E A R T K I P S  !4QMENT* F T - K I P S  
I E N 3  JEND I EhD M1DSPAI.I J E N D  

-1 .07E-31  1 - 0 7 E - 0 1  5 0 0 5 E - 0 1  - 2 0 4 3 E - 9 1  9 . 9 0 E - 0 1  
- 3 - 4 5 C - 3 1  8 m40E-01  3 a ? 4 E + 0 0  -1 . 9 4 E + 0 0  7 * b 3 E + O D  
-bo52E-12? 8a52C-02 l a 5 0 E - 0 1  - 4 0 3 7 E - 0 1  1 0 0 3 k + 0 0  

2-aaf  + O l  - 2  .OSE+Ol - 1 . 4 5 E + 3 ?  -4 .92E-U l  - 1 . 4 4 € + 0 2  

P-ULTI?i.ATE MAG-ULT-VOYEUT ECCEPJT!?IC I T Y  
d T F S  F T - K I P S  I V C H i r S  
153.0  15.4 1.21 
1 2 1 - 5  220.4 Z 1 . 7 b  

65.5 2 1 1 - 5  3 5 - 5 9  
2t15- i 3 - 4  0 . 2 G  
163.i 213.3 1 6 - 9 3  

C A I S S D T 4  

S Y E A R T K I P S  MOMSNT, F T - K I P S  
. - * I  J E N 9  I El40 HXOSPQN J E Y D  ~ ~ t 1 3  

5.13E-05 -5 o l O E - 0 5  - 2 0 6 8 E - 0 4  3 0 9 1 t - 0 5  -4.~6c-GC 
L o 3 7 E - 9 1  - 1  e97E-01 - 8 - 9 5 E - 0 1  4 - 8 4 Z - U l  - 1 e 3 5 E + C ~ O  
7 - 2 1  5 - 2 1  -7 0 2 1 E - 0 1  - 3 . 5 9 € + 0 0  1 . 4 5 E + 0 0  -5 * > O ! k + O q  
2 o d l E + 0 1  - 2 . 0 1 E + 0 1  -1 .41E+02 - 5 o 3 q t - S l  - 1 . 4 0 i + C ?  

F -ULT  I G A T E  MAG-ULT-MJYEYT F C C E N T 9 i C I T Y  
F T - K I P S  I N L H L S  SI ' iS  

2 1 6 - 7  3.4 0.19 
. i 6 2 . 6  209 .9  1 5 - 4 2  
53.7 2 0 5 . 7  3 3 . 7 6  

183.2 11.7 0.76 
i 3 3 . 0  212.4  1 3 s  4b 



R ~ , A  ( : r ] p ; : l J ~  r :  . ,L :.;,;i';;IFx,c. P R O J E C T  &UMRER 83324  
TUCSON, A q I Z d N A  PROCESSED 2 - 1 7 - 8 4  

MEMSER 4  C A I  S S J Y  

LOAD A X 1  A L  S K E ~ K I K I P S  MOMENT* F T - K I P S  
I 

C A S E  K I P S  ' I E N O  JEND I EIJO M I D S P A l J  JENO 
1 - 6 0  5 9 E + 0 1  1 e 0 ' 7 E - 0 1  . -1 -07E-O1 - 5 e 0 5 E - 9 1  2.42E-01 - 9 m d 9 E - 0 1  
2 - 2 . 9 6 f  + 0 1  6 e 2 1 E - 0 1  - 6 - 2 1 E - O l  ' - 2 a 8 7 € + 0 0  1 * 4 8 E + 0 0  - 5 a 6 2 6 + 0 0  
3 2 .  8 6 € + 0 0  1. 9OE-01  - 1 1 9 0 E - 0 1  -I,* 12E+00 2 -  l 6 E - 0 1  - 1 0 5 5 E + 0 0  
4 3 * 9 6 E + 0 0  1 e 3 9 € + 0 1  - 1 e 9 9 € + 0 1  - 1 - 4 0 E + 0 2  - 4 - B 8 E - 3 1  - 1 o 3 9 E + 0 2  

I 

I 

L O A D  P~ULTI 'MATE MAG-ULT-YOMENT ECCENTRICITY 
COMB , K I P S  F T - K I P S  

. . I N C H E S  
1 a 142.7 11.8 0 - 9 9  
2 ' 1 1 2 - 6  210.4 2 2 -  4 3  
3 65.0 204.6 3 7 - 7 8  
4 87.4 4 . 2  0- 5 7  
5 71.1 2 0 2 . 5  3 4 - 1 8  

LOAD A X I A L  SHEAR,I<IPS YOMEMTvFT-KIPS 
C A S E  K I P S  I E N O  JEN9 I E N D  H I O S P A N  JEND 

I 
1 - 7 * 6 6 t + O l  1 - 5 -  1 4 E - 0 1  5 e 1 4 E - 0 1  20 3 9 6 + 0 0  - 1 - 2 2 E + 0 3  4 - B 2 E + 0 0  
2 -b.SaE+ui, 3  0 1  3 * 6 ? E - 0 1  l m 7 1 E + 0 0  - a r  1 9 E - 0 1  3 - 3 4 E + O C  
3 - 8 * 4 7 E + 0 0  $ - 2 e 5 0 E - 0 1  2 m50E-01 9m35E-31  -8- 1 5 E - 0 1  2 * 5 7 E + 0 0  
4  - l e U l t + O l  1 * 9 1 E + O l  - 1 . 9 1 E t 0 1  - 1 e 3 6 E t 0 2  -2. 1 9 E + 0 0  - 1 a 3 1 E + 0 2  

L 0 3 D  P-ULTIMATE ' MAS-LILT-MOMENT E C C F N T 9 I C I T Y  
Cir?ld K I P S  F T - K I P S  I N C H E S  

1 I 116 .5  l ? e l  1 .33  
2 , 1 0 3 . 0  231.2 23.45 
3 ! 8 3 . 4  291.3 2 8 - 9 7  
4 , 121.7 11.8 1. la 
5 105 .4  200.3 2 2 0  9 1  

DEFLECTIONS : CASE 1 - 1 e 0 4 E - 6 3  CASE 2  - 1 e P 9 E - 0 4  C A S E  3  - 1 - 8 9 f - 0 4  
MAXXf.fUN D L + L L  -1.22E-03 ( L  /327671 

LCAO A X I A L  
CASE K I P S  . 

1 0.0 
2 0.0 
3 0.0 
4 -1 .00E+02 

I+-ULT 
F T-S 

: IEND 0.0 
I JEND 3 3 9 . 2  

M I D S P A N  77.3 

MOMENT, F T - K I P S  
I E N D  K I D S P A N  J EiJD 

2 e 6 6 E - 0 4  -4 .52E+Ol  1 a 0 1 E + 0 2  
L e 0 4 k - 0 5  -8eL3f+00 3 0 2 9 E + 0 1  
0.0 - % * 2 3 E + 0 0  3 * 2 9 E + O l  
0.0 - 3 e 3 3 E - 0 4  6667E-04 



;GA C O N S U L T T ~ \ G  Ei\i;I:JEEK: PRr)J f  r T  hUi ' ,Pkq  "17rjZ. j  
TUCSON, A R I Z U N A  P R J C t S f E i  2 - i7 -Br  

DEFLECTIONS : C A j E  1 -5.88E-34 C A S E  2 '3.n C 4 S E  3 a - 0  
: ~ : A X I ~ I I J ~ !  DL+LL - 5 . 3 E E - S f t  ( L  /727S7 1 

LOAD 4XIAL S H E A R , K I P S  MOMFNTI FT-KIP5 
CASE K I P S  SEN5 J EFJ3 IENT) MTDSPAN JEND 

1 50 Lltfi-01 3m79f +a1 -1m63L+01 -1076E+02 -7e35 f  +31 -9o92 t -02  
2 3ab3E-G1 -Lm35E+GS 1a3OE+00 -2a93E+31 -3.355+21 3073E+Ol  
3 -5.76t-01 im54E+Gl  - i . b 4 E + d l  -3055E+01 2*12E+31  - 8 - O Q E + 0 1  
4  - 7095E+O l  - i t +  1.07€+01 1.40E+02 1.35f + ! j 2  -7,07€+01 

f T-K S2 F T  EQh; 
I c N O  43C.2 3 . 7 3  9-2  r i /33f  I NCRE,IS€ 
JENS 202 .4  1.74 9 - 2  d/33X I N C P E A S E  
I 4 1 D S P A N  266.7 2 - 2 8  9-2 k / 3 3 X  I N G R E A S E  

XEMEER 6 A31JTmCAP 

'DEFLECTIONS : CASE 1 4017E-C4 CASE 2 9.0 C A S E  3 9.0 

LOAD AXIAL SHEARvi ;  I P S  MQMEIvT t = T - K I  P S  
CASE K I P S  1 ;i r~ JEND I FiiD M I D ' 5 P A N  J E!JD 

1 5 -  14E-U1 l 0 0 3 E + 0 1  3.S:E+00 9.3qE-07' 3mdlE+31 - i . ' 3 4 k + O l  
2 3 -a3L -01  - L * 3 * T E + C 2  1m30E+G! l  -3.7RE+01 -+.27E+01 4 r76E+01  
3 -5 .75t -01 -3od3E+GS 3 .83E+OC 8.09€+01 0 m b 5 E + 9 1  - 5 r i 2 k + 0 2  
4 -7.96k+Ol -i.G7E+3: 1 .07 f+01  7 -@7E+01 3 -77E+31  9.37E+03 

F T-K S, F T  E3N 
i EN9 292 .4  1 .74  9-2  h / 3 3 ~  I N L 9 E A L E  
J E 1.J D 129.9 1.11 9 -1  ~ i / 3 3 %  I Y C R k r l S E  
MI95PA:G 1 5 7 - 1  1.44 9-2 & /33% I P I L R E A S E  

DEFLECTIONS : CASE 1 -2m65E-Ot t  . CASE 2 C3.Q C A S E  3 G O O  
.VAXl;4c l ! .1  DL+tL  - 2 . 5 5 E - 9 4  CC / 32767 )  

LOACJ A X 1  AL SHEAXtXIPS MOMEhT 1 G I - A  I P S  
C A S E  KIPS I 4 ; u O  JENO I E i q D  M T D S P A I d  JC1;D 

1 5 . 1 4 L - 1  - 6 .  51E+20  3 .17E+01 ? .9L i+01  -2..ISE+Ol -1 
Z 3.83t-Ul  -l.S;E+U? 1m3nE+C3 -+.755+01 -tm?2;+21 5 * 6 7 t + j 1  
3 -5.76k-01 -Le59E+ i ) i  2 .bOt+Ol 5 . 2 2 i + O l  -3..59E+Jl Il.jlc'Oi, 
4 - 7 0 9 h k + 0 1  - l r 0 7 E + 0 1  1." ^ 7 C + 0 1  - 9 .  ? 7 E + O r )  -4.38;+'31 3 m ~ t l f + 0 1  



/ 

i3GA CONSUL1 I i \G E N G I N E E R S  
TUCSOPJ* A R  IZCJNA 

PRDJECT NUM9ER 3 3 3 2 9  
PROCESSED 2 - 1 7 - 0 4  

MEMBER 1 0  ABUToCAP 

DEFLECTIOrJS : CASE 1 -1 .03E-a4  CASE 2 000 CASE 3  0 0 0  
M A X I M U K  3 L + L L  - 1 o 5 0 E - 0 4  . ( L  / 3 2 7 6 7 1  

LOAD A X L A i  ;HEAR;KIPS MOMENT* F T - K I P S  
CASE K I P S  I E N D  J E N 9  I E N D  MIDSPAN J E h D  

1 4.08E-01 J3.412E+011-2059E+01 - 1 m 1 2 E + 0 2 - 7 m Z l E + O l  3 0 7 0 E + O l  
2 -4. 5 7 E - 0 1  3.48E+a1 - 3 0 4 8 5 + 0 1  - 4 0 4 5 E + 0 1  - 2 0 1 1 E + O l  - 2 0 2 4 E + O l  
3 - 6 0 6 1 E - O l  1-1 - 4 r 0 3 E + 0 1  - 1 0 3 1 E + 0 2  - 8 0 3 6 E + 0 1  3 0 0 2 E + O l  
4 - 5 * 9 0 E + O l  - 6 -  1 8 E + 0 0  6 0 1 8 E + 0 0  5 0 9 6 E + O l  5 . 1 9 6 + 3 1  - 4 e 4 2 E + O l  

M-LILT R E I N F  A C  I 
F T-K SQ FT EQN 

I EN3 379.9 3-23 9 - 1  W/33% INCREASE 
JEND 1 3 9 0 4  1.13 9-2 W/33% I N C R E A S E  
MIDSPAN 251.3 2.15 9 -2  W / 3 3 1  INCREASE 

DEFLECTIONS : C A S E  1 d 0 5 4 E - 0 5  C A S E  2  0.0 C A S E  3 0.0 
MAXIMUM D L + L L  8 a 5 4 E - 0 5  . ( L  / 3 2 7 6 7 )  

LOAD A X I A L  SHEARvKIPS MOMENTvFT-KIPS . 
CASE K I P S  IEI'JD JENO I END MIDSPAN JEt.ID 

1 4oCRE-01 2 * 5 9 E + O 1  -9 .395+0@ - 3 m 7 0 E + a l  1 * 7 5 E + 9 1  - 5 m 1 3 E + O l  
i - 4 0 5 7 E - 0 1  l . Z S E + O l  - 1 - 2 5 E + O l  2 0 2 4 E + C l  5 0 3 7 E + O l  - 8 0 5 1 E + 0 1  
3 - 6 0 6 1 t - 0 1  L o S l E + 3 1  -1 0 8 1 E + 0 1  -3m02E+01 1 * 5 1 E + 0 1  - 6 . 0 4 € + 0 1  
4 - 5 0 3 U E + 0 1  -6018E+(33  L .13E+i)O 4 . 4 2 € + 0 1  2 0 8 S f + O l  - 1 m 3 3 E + O l  

X-ULT !?EINF A C  I 
F T-% SQ FT L: QN 

I END 139.4 1- 19 9 - 2  Z / 3 3 %  IWCREASE 
J E N 9  Z 16.5 1 - 8 5  3 - 1  r ; /339 I N C R E A S E  
f4IilSPAt.J 127.2 1 - 0 9  9-2  d/33% INCSEASE 

M E M ~ E R  1 2  A B U T O C A P  

DEFLECTIONS : CASE 1 8o2SE-05 CASE 2 0.0 CASE 3  0.0 
MAXIMUM D L + L L  8 - 2 6 E - 0 5  ( L  / 3 2 7 6 7 )  

LOAD AX1 AL SHEARtK I P S  MOMENT* F T - K I P  S  
CASE K I P S  i E i i D  JEN0 I EfuD MIOSPAN JEND 

1 4 * 0 8 E - 0 1  9.39E+OG -1 .10E+00  5 . 1 3 € + 0 1  6 - 0 4 E + 0 1  - 5 o ' t 4 E + 0 1  
2 - 4 .  5 7 E - 0 1  1 0 2 h E + J 1  - l . L S E + O l  8 .52€+01  1 . 3 1 t + 3 2  - 1 0 1 7 E + 0 2  
3 -6.6LE-01 l . G l E + U l  -1.91E+OL ?3004E+Ol ~ 0 3 0 E + 0 1  - 1 e 0 6 E + 0 2  
4 - 5 * 9 0 E + O l  - 6 .  l a E + 0 0  6 0 1 8 E + 0 0  l m 3 3 E + 0 1  5 0 5 0 € + 0 0  2 .12E+00 

:: -UL T  4 E I M  A C  I 
FT-I( SQ F T  E Q N  

I E V D  2 16.5 10 8 5  9 - 1  d / 3 3 %  I N C R E A S E  
JENLJ 2 8G.3 20 4 8 '  1 / , /33% I N C R E A S E  
Ml r jSPAN 2 5 6 - 0  2.2g 9-1 >;/33% 1NLQ.EASE 



R G A  CGYSULT INS  ENI;IYEE:~ 
T l J C  SLIP!, AS IZONA 

DFLECTIONS : C A S E  1 3 . 3 2 ~ - ~ 4  C A S E  2 3.n CASE 3 J a g  
$!AXIMU;4 3 L + L C  3 . 2 z E - 2 4  ( L  / 3 2 7 b 7 )  

LOAD A X I A L  S S E A R I K I P S  MOMEhTv F T - K I  F S 
C A S E  K I P S  I E i J 3  JEND I E N D  M I D S P A N  J E N D  

1 4.OYE-01 l * l O E + C a  : a 5 5 5 + 0 1  6 . 4 4 € + 0 1  5 e b 8 E + 3 1  - 2 a 9 5 E + 0 1  
2 - 4 . 5 7 ~ - 0 1  - 9 e b 5 E + O C  9.65E+@C! 1. 1 7 E + 3 2  9 * 2 4 E + 9 1  -6mS3E+U1 
3 -6.61 E - 0 1  -4aGeE+OJ  4eC3E+OC LaO5E+O? 9*55E+C1  - 8 * 5 3 E + 3 1  
4 - 5 * 3 3 E + O 1  - 6 - L C E + ( j O  G.18E4.00 - 2 .  1 2 E + 0 0  - 1 0 7 6 E + ' 3 1  3 e 3 0 t + 0 1  

!.I -21- T REINF A C  I 
F T-K 52 F T  50 N 

I t i N D  2 83.2 2. 4 9  9-1 K / 3 3 %  I N C R E A S E  
JEND 184.9 1*5? 9 - 2  b!/33% INCREASE 
M I D S P A N  241.2 2.05 9-1 v v ! / 3 3 %  INCREASE 

DEFLECTIOYS : C A S E  1 - 2 m 8 3 E - 0 4  ' C A S E  2 0.0 C A S E  3 0 - 0  
YAXIF?UM DL+LL - 2 . . e 3 ~ - ~ 4  ( L  / 3 2 7 6 7 1  

LOAD A X 1  A L -  S A E A A r K I P S  M O M F h i T v F T - K I T S  
C A S E  & I P S  I?N(3 JEND I E;JQ lY IDSPAN JEND 

1 4 - 0 S E - 0 1  - 1 . 5 5 E + O l  3 e 5 3 E + 0 1  2 - a 5 E + 0 1  - 3 - L 8 t + 0 1  1 .2 " f+02  
2 -4.57E-01 - 3 e l G E + C L  3 e l O E 1 + O 1  6 * 8 3 E + O l  - 2 * 7 2 E + 0 1  1 0 2 3 c + G 2  
3 -6.61E-01 - 2 a 5 3 E + 3 1  L e 6 3 f ~ 0 1  d * 5 3 E + 0 1  G . S C E + 3 0  7 e 2 5 E + 0 1  
4 - 5 e 9 0 E + 0 1  -6- l Z E + O a  6aL:!E+CC - 3 * 3 0 € + 0 1  -5 .15E+01  7 e O l E + 0 1  

l 4 - 2 L T  ?.k?biF A C  I 
F T-:', S:? F T  E 9 f J  

! :ti3 1E3ri.9 1 * 5 Q  9-2 4/33:  I N L Y E A S E  
J E'43 3 8 4 . 0  3 - 3 3  s-2 ,4 /33% INCREASE 
MiCSPii:J 14L.5 1 - 2 1  9 - 2  & / 3 3 X  I N C R t A S E  

D E F L t C T I O N S  : L A S E  1 - 4 . C 9 E - 3 5  C A S E  i 9 - 0  C A S E  3 0 0 0  
PA:ii!;IJ!.i 3 t + L L  -',. 5 3 E - 5 5  (I- / 3 2 7 6 7 1  

LCIAU A X I A L  S ' d E A R v K  I P S  i4OMENT 9 FT-K I P S  
CASE 1  i? :4 9 JEYD I END MIDSPAN J END 

1 4 e 0 8 ' i - 0 1  - 3 * 4 3 E + l 3 1  - 3 a G 4 f + O l  - L a 2 4 E + 3 2  -9e83E+31 7 . 4 5 € + 0 1  
2 - Z a h 9 k - Q l  3 * 7 4 E + G l  - 3 0 7 4 E + 0 1  - 1 * 2 1 E + 0 2  -9a28E+OL 5 0 4 7 E + 0 1  

3 5.98E-C!2 *IPs I 2 * 3 7 E + C i l  - Z a 3 7 E + 0 l  - o a 6 0 E + 0 1  - + . t i Z E + 3 L  3 e 0 5 t + 0 1  
1 4  - 3 * 9 0 E + 0 1  -.5.12E+C1.1 6 . 1 2 E + 0 0  6 . ? 5 E + 0 1  6 * 4 9 E + O l  -6 .03E+01  



? R C J E C T  NUMBER 8 3 5 2 9  
P R O C k S S E D  2 - 1 7 - 8 4  

DEFLECTIDNS : CASE 1 9  C A S E  2  9.0 LASE 3  O - 0  
MkXI!4Ulz  3 L + L L  4.99E-04 ( L  / 3 2 7 6 7 )  

LOAD AXI AL S H E A R ~ K I P S  MOMENT, FT-KI P S  
C A S E  K I P S  I E i J D  JEND I E N D  M I D S P A N  + J E N D  

1 4 0 0 8 E - 0 1  3 * 0 4 E + G 1  l r l O E + 0 0  - 7 * 4 6 E + 0 1  3 * 2 2 E + O l  - 5 0 4 4 E + O l  
2 -2.60E-01 1 * 5 2 E + 0 1  - 1 * 5 2 E + 0 1  - t j e 4 8 E + O l  j '*S7E,*00 - 7 r 9 9 E + 0 1  
3 5-96E- i )Z  1 * 4 5 E + 0 0  - 1 * 4 5 E + 0 0  - 3 * 0 5 E + O l  - 2 * 3 6 E + O l  ; 1 .67€+01 
4  - 3 m 9 0 f + 0 1  - 6 o l l E + G O  6.11E+00 6 0 0 3 E + 0 1  3 * 1 3 E + O l  -2a,22E+00 

M-ULT RE INF  A C I  
F T-:< SJ FT EQN 

I f f 4 3  2 4 5 - 5  2.11 9 -2  k / 3 3 %  I N C R E A S E  
JEND 226.0 1.94 9 - 1  W/33% I N C R E A S E  
I4 IGSPAFI  8 7 - 4  Om75 9 -2  W/33% INCREASE 

4 

MEMBER 1 7  A6UT.CAP 

DEFLECTIOVS : C A S E  1 4 - 0 3 6 - 0 4  C A S E  2 0.0 C A S E  3 0'00 
MAXIMUM DL+LL 4 . 0 3 ~ - 0 4  ( L  / 3 2 7 4 7 1  

LOAD A X 1  AL S H E A R *  K I  PS MOMENT* F T - K I P S  
CASE K I P S  I E N 3  J E N 9  I END M I D S P A N  JEND 

1 4.08E-01 - 1 0 1 0 t + 0 3  2 m 5 9 E + C 1  6.44E+OL 3 * 7 0 E + O l  3 e 7 0 E + O l  
2  -2.60E-Ul -6*97E+GG 6.97€+0'3 7 r 9 9 E + 0 1  5 * 3 8 E + 3 1  -Zm76E+01 
3 5a37E-02  1 * 4 5 E + 0 3  -:-45E+00 - 1 * 6 7 E + 0 1  - 1 * 1 3 € + 0 1  5 * f i 4 E + 0 0  
4 - 3 * Y 3 k + 0 1  -6*11E+00 6 . 1 1 € + 0 0  2 * 2 2 E + 0 0  - 2 * 0 7 E + O l  4 0 3 6 E + O l  

14-'JLT R E I N F  ACI  I 
F T-K S G  FT EQN ; 

I E N D  226.0 l a  9 4  9-1  , ki/33% INCREASE 
J END 1 C 7 - 5  0.92 9-2 . t1/33% INC9EASE 
% I D S P A N  143. 1 1. 2 3  9 - 1  ; r i / 3 3 %  I N C R E A S E  

DEFLECTIONS : CASE 1 -1.00E-04 CASE 2 3.0 L A S E  3 0.0 
MAX1MUI.I DL+LL -1109E-04 ( L  / 3 2 7 6 7 )  

LOAD A X 1  AL S H E A R l K I P S  MOME&Tq F T - K I P S  
CASE K I P S  1 END JEhD I E N D  M I D S P A N  JEND 

1 4.08E-01 -2*59E+Gl  3 . 4 2 E t O l  - 3 * 7 0 E + 0 1  -7eZOE+Ol  l . l 2 E + 0 2  
2 -2.60E-Ul -2092E+01 2 * 4 2 E + O l  2 - 7 6 E + 0 1  - 6 * a 5 € + 3 0  4.53E+Ol 
3 5 -9SE-02  1 * 4 5 E + 0 0  - 1  0 4 5 E + 0 0  -5*84E+00 - 4 r 0 3 E + 0 0  2 * 2 2 E + 0 3  
4 -3mYOE+01 -6 .11€+00 6 * 1 1 E + 0 0  -4.3hE+31 - 5 e 1 3 E + 0 1  5 e d 9 E + O l  

:.I-GLT R E 1  NF A C . 1  : 
FT-K SC; F T  E O N  

I t Y C  107.5 3 - 9 2  9-2 , i / 3 3 %  I N C R E A S E  
J EiJD 258.3 2.22 9-2 ' A/33% INCPEASS 
M I  SSPA'! 158.9 1.35 9-2 <;/33X I N C R E A S E  



R Z A  CCI?JSULT I N G  E>jGi;-i,:RS 
TUCSONI ARIZONA 

- 
m D E F L E C T I O Y S  : C A S E  1 3 . 6 7 E - 3 4  C A S E  2 '  9 - 0  C A S E  3 3.0 I 

M A X i V U N  G L + L L  3.57E-04 ( L  /32767) 

L O A D  AX I A L  S H E ~ R ~ K X P S  

1 
Y OHENIT  FT-KI PS 

CASE K l  PS IE:\19 JEi-?ID IEI \ ID  M I D S P A f i  JEhO 

FT-K SLi F T  t 3rd 
I END 2 7';. b 2.4! 4 - 2  & / 3 3 %  INCREASE 
JENO 407.3 3.53 9-2 v1/33Z INCREASE 

1 HI i?S?AN 71.7 0.61 9-3 */33% INCREASE 

I L O A G  4 X I k L  S H E A R ,  Y\ IPS !IOMENT, FT-KT P S  
C A S E  K I P S  IEiu'9 , JENP I E f J O  MIDSPAN JEhD 

1 7.32k-07 3.6CiE+01 - 1 0 5 5 E - 9 4  - ~ . L ~ I E + U Z  -4.52E+s3l 2 .0QE-05 
7.32E-07 7.0bE+00 - 3  . V I E - 3 5  -3 .29E+01  -8 .236+00 9.0 

e 3 0.3 7 . 6 6 E + 0 3  -1 .17E-05  -3.29€+01 -8:23~+00 0.0 
m 4 3 * U ! J f  -i13 -2 .34E-95 L .34 C - 0 5  -9.33E-05 -3433E-05 8.33E-05 

F T-rC SL F T  f Q N  , 

I END 309.2 2 . 0 5  9 -  : i i / 3 3 ~  INCREASE 
JEND 0.0 0.00 9-2 iU/33% I N t R E A S E  I 



L O A i j  X $ YOMENT 
c a SE Y I ~ S  ~ 1 : " s  FT-KIPS 

1 - 5  l C E - C 5  7 * 0 7 F + 0 l  -?.68E-04 
7 
L -1  .97€-nl  6.935+01 -9095E-01 
3 -3.21:-31 4.?4'C-+31 -3.59E+03 
4 -2.71E+OL 5.27E-02 - lo41E+02 

LCJAD X Y Y OhF,JT 
C A S E  K I P S  K I P S  FT-&IPS 

1 - i m f 7 z - 3 i  5 m 5 9 E + q 1  -5.05E-01 
2 -6. ! i E - r 3  1 Lmo5,f + 9 l  -Z.P7€+03 
3 - 1    SO^-nl - Z , ~ ? ~ Y E + O O  -1  l 1 2 ~ + 0 9  
4 -2.99'+?1 -3 .?6bF+OO -1.4UF+OL 

LUkd A Y YOMENT 
C A S E  K I P S  K I D 5  FT-KIPS 

1  5 .?4?-21 7 -6sF +7 1 ?.39E+93, 
2 3*61?-01 ' 3 m 5 8 F + Q O  1 m 7 1 E + O i  
3 ?.SUE-Tl 3 -47C+00 5.35E-01 
4 -1.3iE+31 1 .91E+C!l -1 - 3 b ' F + 3 ~  



R G A  C C l ? d C U L T I N G  ENsi:*JEF;3 
T U C S O F l r  A K I L U N A  

hll.Jr4bER !IF k E m 9 E R S  2t S U P P Q E S S E D .  i l E G R f C S  S C  F K E t D j R  1 7  
IJUMBER OF t iODES 27  YQ?ULlJS '3F E L A S T T C I T Y .  A S 1  , 3 1 5 6  
M A X  NODE S E ? A ~ ? A T I O N  2 ?E!NFg*C=MFNT qT2ErJSTHv U S 1  4 i) 

C C 9 I C 2 E T C  ST::F!:STH I PSI 3000 



I 
J E N D  SECT A ?  E A 
r l ~ ~ ~  ,,J,-J e E s T r \ l *  . - rn  l , d ~ ~  S Q  IN 

3 1 C A i S S C r : '  452.00 
9 1 C 4 I S S O P ~ ;  452.00 

16 1 C A I S S O : . J  452.00 
22 i CAISSOtl t t 5 ~ 0 0  
2 4 i C I\ 1.S S C:.: 452.9!l 
26  1 C A I S S O N  4520'30 

3 - 7 PIER CAP 1535.00 
4 2 PIE?. CAP 1536.Q0 
5 2 P I E R  CAP 153E.00 
6 2 P i E R  CAP 1535.C0 
7 2 P I E R  CAP 1536.00 
9 2 PIER CAP 1536.CQ 

10 L P I E R  C A P  1536.00 
1 I 2 PIER CAP 1536.00 
12 2 PiER CAP 1535.00 
13 2 P I E 2  C A P  1535.00 
1 4  Z P I C ?  C 4 7  1530.00 
16 2 P I E 9  CAP 1535.00 
17 Z P I E R  CAP 1535.03 
18 i PIER C A P  !536.0C 
14 2 PIE? C A ?  1 5 3 5 . 9 0  

MnMENT OF WIDTH 
! N E K T I A v I ? J 4  I N  

16286.00 
16296-00 . 
16286.00 
16256.00 
l h 2 8 6 o 0 0  
l h 2 9 b o 0 0  

294912.00 32.9 
294912.00 32.0 
234312oOO 32.0 
29G912.00 32.0 
294312.00 3 2 - 0  
294912.00 32.9 
294312.00 32.0 
294912.00 32.0 
294912.00 32.0 
294312.00 32.0 
294312.00 32.0 
294'912.00 32.0 
234312-00 3 2 0 0  
294'312.00 32.0 
2949 12 800 32 0 0  



R G A  C 7 N S U L f  i l i G  E N G i N E E g 5  
TUCSON9 A R I Z O N A  

I E N O  JEhD S E C T  A 9 F . 4  
CIEMB NO05 NObE VO D E S I C V A T I O N  S 9  IN 

2 2 1 9  20 L P I E ?  C.:' 1535.00 
- 

23 2 U 22 2 P I E 2  CAP 1536*00 
24 22 24 2 P I E R  C A P  1536.00 
2 5  2 4  26 2 21ER CAP 1536.00 
25  2 6  27 2 P I E R  CAP 1535*00 



a 
I 

K G A  C O N S U L T I f J G  E N C I Y E E K S  P P D J F C T  NClf4AER a 3 ! ) 2 3  
T U C S t i q r  A R I Z O N A  PRLJCES5Ei.J 2-20-34 

0 

L O A D  C A S E  1 

MEMBER 
7' 1 

- 8 
9 

10 
11  
12  
1 3  
14 

L 3 A C  C A S E  2 

L OAC 
L B  OR I N - L 5  ! 3 I ? E Z T I O N  

-29rtOO. Y 
-29400. Y 
-2 9bOC.  Y 
-29400. Y 



L C A D  C 4 S E  4 

LOAD 
NODE L O  SR I N - L 3  D I ? . E G T I O N  

1 1 3 C ) O O a  X 



T U C S O N *  A K l L O N A  P R O C E S S E G  2 - 2 0 - 9 4  

L3AD C A S E  1 

NODE 
1 
2 
3 
4 
5 
b 
7 
3 
9 

I9  
11 
1 2  
1 3  
14 
1 5  
L 6 
1 7  







a 
I 

? < A  C O q ? d L T !  45 ' . u G i ' G E E 2 c  2F<!J::CT 'il.f'illLt 8 9-4, ?<> 
TUC SS~'JT A R  I f .  JhdA F R G C E 5 3  ti 2 - 2 9 - 0 4  

a 

MOP!E?dT* F T - K I P S  
C A S E  K I P S  I IE ! ;3  U I C h . 7  t. It., I €id3 B I G S P I N  JE;\ID 

1 - 9 0 6 2 t + C l l  -3. it3iZ-$1 . 3 . lnC: -  4 L  Cl 3035E+00 - 1 0 6 6 E + 0 0  b.bBE+OO 
2 -2.21 E + u l  - 2 . 3 2 E - G l  2 . 3 2 f - 0 1  2 - 3 R E + 0 0  ~ 1 . 2 7 € + 9 0  4 r 9 2 E + 0 0  
3 3 . 7 1 E + 0 0  - 1 e S 3 E - 3 2  1 - 9 0 E - 3 2  1 - 7 6 E - 0 1  - 1 .23E -01  4 r S l E - 0 1  
4 2029t+99 

I 

1 .67E+GO -i.67E+00 - 2 * 6 5 E + 0 1  - 2 . 4 l E - 0 1  - 2 r b l E + 0 1  
I 

? - U L T I X A T E  f:AS-VLT-"OMENT E C C E N T S I C I T Y  
K i p 5  F T - K I D S  I Y C H E S  

8 1 7 5 . 1  25.9 1.08 
i34.5 64.8 5 - 7 6  

01.7 51 .5  6 * 7 5  
131 .2  15,O 1. 45 
l S 1 . 6  5 3 . 7  6-  34 

H E M B S R  2 C A I  SSI)?< 

L C A D  A X I A L  SHEARI?. I P S  M ~ M E N T I  F T - A I F S  
C A S E  K l  PS I f  h G  JENC) I E N D  M I D S P A N  J Ef'JO 

1 - 1 . 3 E k + U Z  1-4.7&E-G2 4 . 7 4 E - 0 2  5 - 0 7 E - 0 1  - 2 . 4 0 E - 0 1  9 - 8 7 E - 0 1  
2 -4*U7t+Gl ' 1 . 6 2 E - 0 1  - 1 . S Z E - 0 1  - 1 - 7 6 E + 0 0  7 .YZE-31  - 3 - 3 4 E + 0 0  
3 - Z . Y b f  +Ol : -2 .11E-OL 2 - 1 I E - C l  2 . 1 9 € + 0 0  -1 .13E+OC 4 - 4 S E + 0 0  
4 -3 .hBE-01  1.72E+CJ3 -1 .70E+C3  -Z .JRE+Ol  -5.67E-Cj2 - Z e 6 7 t + 0 1  

LLIAU 2-iJLT I : I A T E  " , L , G - ~ L T - ~ I 3 ~ l E ~ T  E C C E q T q f C I T Y  
C O M d  d I P 5  F T - K I P S  I kIL YES 

1 I 2 6 2 . 4  !?*5 0.39 
2 , 1 9 0 e 2  57.3 3 . 5 1  
3 I 125 .6  ' t 0 0 2  4 .55  
C, 241 .3  15.q n, 7 3  
5 192.7  6" .  @ 3 .99  

L 3 A C  A X I H L  S ~ E / \ R T K  I P S  M Q M E N T T F T - K I P S  
G A S  F K T P S  I f I.i 3 J E N 3  I E N D  M I 3 S P A N  JCbiD 

1 -10437k+02 5.3,3E-C3 - 8  e k O E - 0 3  -8 .2hE-02 51 59E-02  - 1 - 9 4 E - 0 1  
2 - 3 , 3 L E + 0 1  ' - i . 6 4 ~ - 0 1  1.6' tE-01 1 - 6 6 E + 0 0  - 9 .  i 6 E - 3 1  3 0 4 9 k + 0 0  
3 -6*5dt+01 4.a'JE-23 - 4 . G 9 E - @ ?  -6057E-02 - 1 . ?7E -03  - 6 - 3 1 E - 0 2  
4 -3 .45E-02  1 l * o ? t + G J  - 1 0 6 ? E + 0 0  - 2 0 6 7 € + 0 1  -7.44E-GZ - 2 1 6 6 t + 0 1  

L O A 3  ? - ' J L T I r ' A T E  MAS-LILT-'4CIYEYT , E C C E N r 3 I C  I T Y  
CO9b K I P 5  F T - K I D S  I W Z t - i E  5 

1 2 5 2  1 9.2 0.44 
7 
L l a 9 0  i 57.4  I 3 a 6 4  
3 125 .3  4509 4.47 
r, : 3 ~ 7 . 7  1.5 O. nh 
5 233.a 5 6 . ~ 3  2 - 9 5  



P.Gk C O ~ S U L ~ I N G  E N S I t E Z  - n ' 3 

T U C S O M T  A R I Z O N A  

MEMBER 4 C A I  SSZ\J 

L O A D  A X i  AL SHF_AK,K!PS !4OKENT, F T - L I P S  
C A S E  K I P S  L Z I Y J  JEN3 1 FNO W r 3 S P A i d  JEi'iO - - *I-. 

1 - 1 0 4 0 E + 0 2  - 1 . 4 5 f - 3 2  1 0 4 5 E - 0 7  1 0 6 3 E - 9 1  - 6 . 5 1 E - 0 2  2 0 9 3 t - 0 1  
L - 3 0 0 9 E + O l  2 . 1 8 i - 3 :  - 2  . l B E - q L  - 2 . 3 4 € + 0 0  1*39E+00 - 4 - 5 2 E + 0 0  
3 - 3 0 0 ! J E + 0 1  2 . 2 3 E - G L  - 2 . 2 9 E - C l  - 2 0 4 2 E + 0 0  1- 1 8 E + 8 3  - 4 0 7 8 E + 0 0  
4 3o04E-02  1 0 6 3 E + 0 0  -1.5?E'00 - 2 0 6 7 E + 0 1  - 7 0 4 4 E - 0 2  - 2 0 6 6 E + 0 1  

L O A D  P - I I L T  i : - IATE VAS-VLT-.'1OuEY T  E C C E N r k I C I T Y  
C O M B  K I P S  F T - K I P S  I Y S  HE S 

1 2 4 6 . 7  L!s7 9.57 
2 i 3 5 . 5  5?,?  3 - 7 3  
3 i Z 5 . Z  (t7.C) 4 . l t 7  
4 Z't7 3 1 2 0  4 01 6 0  
5 1 3 5 . 5  59.0 30  f32 

M E M S E R  5 C A T  SSLI'~! 

L O A D  A X I A L  S ~ E A K I  % I \ J S  u O H E N T * F T - A I P S  
C A S E  K I P S  I E i J i l  JENI: I E N D  M I D S P A N  JEND 

1 -1 .35E+i)2 7 o O l E - 0 2  - 7  .CLE-C2 - 7 . 2 4 E - 0 1  3 o Y O E - 0 1  - l o 4 P E + O O  
2 2 0 1 6 E + 0 0  l.6GE-OZ - 1  o b S E - 3 2  -2 .  2 4 E - 0 1  2.7 h E - 9 2  -2  o 7 9 E - 0  1 
3 2 . 8 Z t + 0 0  3063E-33  -2.5CE-03 - 5 o Y Q E - 0 2  - 3 o 1 9 E - 3 3  - 5 - 3 5 E - G Z  
4 9 - S o t - 0 1  L * 6 7 E + O d  -1  o C s E + O D  - 2 . 6 7 € + 0 1  - 5 o t ~ 5 t - ! l Z  - Z o b S E + O l  

LUAL) F - U L T I Y A T E  Ff,t,S-LtLT-yO;IEIJT E C C E N T S I Z I T Y  
CCMB K T ? ?  FT-Kf PS I N C Y E S  

1 185.8 5 0 0 . 3 2  
7 - 1 4 0 . 7  49.9 4.76 
3 173.2 4 n . 5  4 0  7 2  
4 i 6 4 . 7  ft . 0.30  
5 1 3 9 . 9  4905 4 . 2 5  

M E M d l R  6 C A I  SSO':  

LOAD A X I A L  L H E A R I X I P S  M O M E Y T , F T - K I P S  
C A S E  K I P S  iE!;3 JC."13 1 Fr4.3 ~ I I D S P ~ N  J E N 9  

1 - S a B Y k + U l  3 .0 l .E -31  - 3 o C l k - O L  - 3 o 1 5 E + 0 0  1.53E+00 - 5 o 3 4 E + 0 0  
2 3 0 0 h t - 0 1  5 . 7 5 E - 0 4  -5.752-!If* - 5 - 2 2 E - 0 2  - 5 . 5 2 E - 0 2  4 0 4 1 E - 0 2  
3 ZoU4E-01 - 5 .95E-C3  5.9St-03 4 o O S E - 0 2  - 5 0  3 4 E - 0 2  1 - 4 7 E - 0 1  
4 -L.Z7t + O O  L 0 6 5 r + Q 3  - 1 . 6 5 E + O C - 2 . 5 3 E + 0 1  - 2 . 3 9 E - C ~ l  - 2 0 5 9 t + O l  

L ' 3 A O  p-LILT LF'ATE !.:AS-'JLT- YOLIE?!T E C C E N T R I C I T Y  
CUYi3 k I F S  F 1 - K I P S  I N 2 H E S  

1 123.6 13.8 1 . 3 3  
2 .90. L 51 .5  6 0  43 
3 83.2 4 9 . 0  7 0  70  
4 124.0  13.5 1.31 
5 05.2 51.4  6.41 



t l E i 1 9 E R  7  F IE .?  C A P  

3 E F L E C T I O N S  : CASE 1 - d s 1 7 C - S 5  C A S E  Z -5 .59E-05  S A S E  3 3 . U  
8 YAXIp; 'J fA S L + L L  - 8 .  S 4 E - 0 5  ( L  /72757) 

LOAD A X I A L  SH EARv X 1 PS hOMFNT, 'T -KI  P S  
CASE , KIPS I f  1443 J E N D  I EFJO i 4 I S S P A N  J E?: 3 

1 0.0 0.0 3 - 5 i E + 0 1  l r 1 5 E - 0 4  - 1 - 7 n E * C 1  6 . 7 9 E + 0 1  
2 0.0 I -6.25C-C5 2 e93E+00 1 .67E-04  - l r 3 9 E * 3 2  5.55i+00 

I 

3 0.0 - 1 e 5 6 E - 0 5  l . 5 5 E - 0 5  - 2 .60E -05  -5*99E-L5 3.37E-35 
4 - 1 . 0 0 E + 0 1  - 5 . 3 C E - C 5  5 e O Z E - 0 5  -1.04E-05 - 5 . L l E - 3 4  2.0 

X-clLT D,EINF A C  I 
F T-K S Q  F T  E9N 

I E:42 C). C 9-93 9 - 1  & / 3 3 2 ,  I N L 9 i t s F  
JENi) 104 .5  1.01 3 - 1  d / 3 3 ~  I Y C R E A S E  
M I  cS?A?4 26.  1 O.Z= 9 - 1  n / 3 3 %  I P l C F i 4 j E  

YEMSER 8 P I E R  C A ?  

D E F L E C T I O N S  : CASE 1 3 s 3 0 E - 0 4  C A S E  2 2 m 3 3 E - 0 4  L A S E  3  9 - d  
' I Y A X I M i 1 1 4  E L + L L  5 . 6 3 E - C 4  ( L  /327671  

L O A D  A X I A L  t SHEAFiv l/, 1 !'S 9DME&T, F T - K I P S  
CASE K I P S  i E i q 3  JLCPJ2 I FbJO i? 13 S P ti r d  JE1;O 

1 -3.18E-ui 6 . 2 P E + O l  -L .G6ELO? - 7 , t 6 E + D l  5 , 3 6 E + 3 1  -1. ~ G E + I ~ ?  
2 - 2 - 3 2 E - U 1  1 * 4 1 2 + 3 1  - 1 . 5 ~ ~ + 3 !  - ? .OSE+01  3.3?E+fJL - 7 . 6 1 t + 3 1  
3 - 8 -  - 3 . 7 i E - G G  3 0 7 !  E + 0 2  - l t .21  F - 0 1  -5).70t-+i30 1- > l ] -Z+c l  
4 -8.33fi+00 - 2 . Z G E + G 3  2 o ? C E + 9 0  2.61 E + 0 1  2 e 3 3 E + O L  - L . L 5 E + C l  

I :.'a - U L  T ;i E I 'VE A f .  1 
F T - K  582 :!T i: 9 ?J 

I E h 3  173.2 1 Z f !  9-2  i / 3 3 ;  ~ Y L P ~ . A ~ "  

J t h 9  3 C 2 - 3  2.95; 1 , : / 3 3 %  I N L ? t h > F  
Y I 3 j P & : J  L3.t.7 1.31- 9 - 1  ,;/33;& i N i P t A Y > F  

I 

,MEM?ER 9 P IE? ,  C A P  

3 E F L E C T I C N S  : CASE 1 5-43E-C4 C A S E  Z 2.n C A S E  3 9.O 
' " A X I Y U Y  S L + L L  9 . 4 3 2 - 0 4  { L  / 3 ? 7 6 7 )  

LOAD A X 1  k L  S : - i E A X r K I P ?  Y C M E N T I  FT-Y  I P S 
CASE K I P S '  i F i d7  J E N 9  1 Chr) Y I a S ? A ' \ I  J EIJD 

1 - 3 s  13E-(31 l e o 5 E + C L  9 w 3 7 E + 0 0  l .Z(bE+i I?  1 - 4 3 E + 3 7  
2 - 2 . 3 2 t - 0 1  lm54E+ ; l  -1 w 5 4 1 + 9 1  7.61 E+OL 
3 

- b s 3 % E + 0 0  2 2029E+ ! )3  
-1 .8Yc-U? - 3 * 7 1 t + ; 3  3 0 7 1 5 + L i 3  - L ' r Y n F + O l  - 2 . 5 ? c + L l  3 - 2 ? 2 + ~ ~ 1  

4 l . a h k + 3 l  1 - 3 3 E + 0 1  - t o d ? E + O D  



R G A  C O N S U L  I 1  X G  E!qZI:<EE2? 
TUCSONt A R l Z u N A  

D E F L E C T I O N S :  CASE 1 3.23E-C4 C , I S E  Z q e f '  Z 4 S E  3 3 - 0  . 
PkXi;-iUK D L t L L  3 .23E-04 ! L  / 3 2 7 6 7 )  

LOAD A X I A L  SHE&<* !< I P S  MOMENT9 F T - K I  P S 
CASE K I P S  I E N 3  JEND I E N D  M I D S P A N  J E N D  

1 -3.13E-01 - 9 * 3 7 E + 0 0  3 m 1 9 E + O l  1 * 3 7 E + 0 2  l r 1 3 E + 3 2  - 7 r 0 5 f  + 0 1  
2 - 2 e 3 2 E - 0 1  - i 0 4 0 E + 0 1  1 .40E+@l  1 = 3 4 E + 0 2  1 . 1 1 E * 0 2  - 8 ~ & 4 E + 0 1  
3 -1 mtr9E-02 - 3 . 7 1 € + 3 3  3 0 7 1 E + 0 0  - 3 . Z Q E + 0 1  -3.39E+31 , + - 4 9 E + O l  
4 - 3 . 3 2 € + 0 0  - 2 0 2 9 E + 0 0  2 0 2 9 E + 0 0  6mOZE+00 2 * 3 0 E + 0 0  1 - 4 2 E + 0 0  

'I'd-ULT . 'ZEINF A t  I 
F T-& SQ FT E 3 N  

I E N 9  420.1  4.12 9 - 1  X/33% I N L R E A S E  
JEND 2 49.9 2.42 9 - 1  d / 3 3 %  INCREASE 
I4IDSPAN 347.6 3.33 9 - 1  d / 3 3 1  INCREASE 

MEhISEP,  11 P I E 3  C A P  

D E F L k C T I U N S  : - CASE 1 -7.8'3E-C5 , C A S E  2 0.0 :AS€ 3-..- 0 - 0  
MAXIkiUi.1 D L + L L  -7.89E-05 CC / 3 2 7 6 7 1  

LOAD A X 1  A L  SHEARqKIPS MOMENT,FT-KIPS 
C A S E  K I P S  I E 4 3  JEND l FND MIDSPAN JEND 

1 -3 .1BE-C l  - 3 .  L Q E + 3 1  6 a L 3 E + 0 1  7 - G 5 E + O L  - 1 * 2 9 E + 0 1  1 - 2 P . i + 0 2  
2 - 2 0 3 2 E - 9 1  - l . C S E + C l  ? o l t O E + 0 1  P o R 4 E + O l  5 * a 7 E + 0 1  - 2 - 9 0 4 + 0 1  
3 - 1 e B Y t - 0 2  - 3 0 7 1 E + 0 3  3*7?E+O!?  - 4 - 4 Q E + O l  - 5 e 5 8 E + 0 1  5 - 0 7 3 0 1  
4 - 3 * 3 3 E + U O  -2*29E+33 Z a Z 9 5 + 0 9  - 1 e 4 2 E t O O  -6.29E+00 L ~ 1 2 E + O l  

:I-ULT Q.EINF: A C  I 
FT-K S3 FT E Q N  

I ZND 249.1) 2.42 9 - 1  d / 3 3 F  INCRE4SF 
JENG 2 91.7 2.75 9 - 1  A/33% IbJZREASF 
!41?5F;4X 107. S 1.04 9 - 1  X / 3 3 t  I N C R E 4 5 E  

M E M 3 E R  1 2  PIEZ C A P  

LOAD A X I A L  S H E & R , K I P S  MOMENTvFT-&IPS 
C A S E  K I P S  1E;GL: JEND I E N P  M T D S P A N  JEND 

1 - 3 . 1 9 E - 0 1  -6 .  L 3 E + 0 1  5 .7?E+01  - 1 * 2 P E + 0 2  - 1 a 5 7 E + C 2  2 - 1 0 E + 9 2  
2 - 2 * 3 2 E - 3 1  - 4 * 3 4 E + 3 1  4 0 3 % E + 0 1  Z.YnE+OL 1m90E+!30 2 - 5  Z E + O l  
3 -1 .91E-b2 -3m59E+OG 3.69E+CC - 5 m 9 7 E t 0 1  - 6 = 3 0 E + C l  S r 5 3 E + 0 1  
4 - 8 a 3 5 E + U 0  - 2 a 2 9 ~ + i ; ~ ;  2 0 2 9 E + ' 3 0  -1. l Z E + O l .  - 1 . 2 6 € + 0 1  1 * 4 C E + O l  

r.; - 12 T Q E I N F  4L I 
F 7-K SJJ F T  E 9 I\ 

I E % J  2 91.7 2.75 9 - 1  rJ /33% I N C 2 E A S E  
JENG 494.4 3 - 9 5  9 - 1  A / 3 3 %  INCREASE 
M i 3 ; P A V  3 4 1 . 2  3.33 9 - 1  kl/33% I N C R E A S E  



$ . j A  LSr.15 JL i I n u i ;  c;qsi:.;iE",, 

TUCSON,  A R i L d N A  

L O A D  AXIAL S H E - A Z , K T P S  MOMENT+  FT-KIPS 
C A S E  Y,I P S  I E N 3  JEf!3 IEND MIDSPAN JENO 

1 -3.t6E-Ol o - d i f  +il - 5 0 4 ? E + 0 1  -2 .11€+02 -lm46E+CZ 8032E+Ol  
2 -7oOZt-02 - Z o 5 3 E + G ? I  L o i n f  + 0 3  -2019E+01 -i!.45E+01 2 .72E+01  
3 -2.30‘~-Ul 2.49f +31 - 2  0 4 ? E + 3 ?  -5039E+01  -4*50E+01 2oOLE+01 
4 - 6 . b G t + G 3  -Lo32E+40 1-32E+OC? 1.27E+01 1*14E+Dl - l . O l E + O L  

Y I - ~ L  T S E I N F  A C  I 
FT-K S S  FT E 3 h  

I EN9 4 : 3 . 4  4.05 9-1 6 1 3 3 2  L N C R I A S E  
J E i.13 169. 0, 1.65 9-1 ~ i / 3 3 7 :  IFlCREASE 
I-i 173 P A  280.7 2 -  7 4  9-1 d/33% INCRE1SE 

DEFLECTIO IJS  : CASE 1 1043E-C4 'u.\SE 2 3.0 LASE 3 0.0 
Y A X I M a : 4  DL+LL l r t t 9 E - 0 4  ( L  / 3 2 7 6 7 )  

LOAD A X I  AL S i i E 4 R .  K I  F'S N O M E N T  I =T-S I P 5 
C A S E  KIPS i=!<Z JENT! I E N D  H l G S P A h  JE:J O - - 

L -306Sf-01  3 0 4 7 E + C l  -1.45E+01 - 9 r $ 2 € + 0 1  2o5SE+Cl -9mSZE+Ol 
2 -7 .02E-02  - 2 o o G E + L 3  2-0CE+00 -2072E+01  - 3 0 3 0 E + 3 1  4 0 0 7 2 + 3 1  
3 -2.30C-01 L.+YE+JI - % . 4 o E + O l  -2.Dlf+01 4*20E+Ul - 1 , ~ 4 E + 0 2  
4 -b.bsE+OO -1. j X + 3 3  L m 3 2 E + 5 3  l s O L E + O l  6076F+00  - 3 r 4 6 E t 0 0  

'A-gLT ?E!NP A T  1 
F T-K 53 F T  EON 

I E N C I  i C ? . O  1 8  hq 9 -1  A / 3 3 4  L N C ? . E h S F  
JEQD 311.2 3.  i )4 V d / 3 3 %  ! N C P E A S E  
:<Iij;aA?.! 107.3 1.0' 9-1 d /33% I N C R E A S E  

G E F L E C T I C b I S  : C A S E  1 6 . 6 4 2 - 3 4  C A S E  Z ? o n  t A S E  3 3 . 0  
Y A X I Y U M  ?L+LL t.t*bE-C'4 ( L  /32767) 

LOAL) A X I A L  S 2 E 1 i i . r ~  K I P S  N O M F N T ?  FT-&IPS 
C r l S E  ti1 P S  I E;.i3 JEP13 I F N D  ?4 T 3 S F 4 Pi JEhQ 

1 -3 .655-01 1.95E+G1 ~ o ~ S E + O L  9.62E+01 l .Z3E+~i2  -1014E+6Z 
2 -7 .1~2k-07 - 2 . b 2 2 + 3 3  2 .S?E+O.? -+.07E+OL -4.57c+01 5rL?E+01 
3 - 2 . 3 3 ~ - 3 1  -40 5 3 E + i l 0  4 .55E+02  1.04E+02 9.39E+31 - 8 - 3 7 t + O l  
4 -0.6.5k+00 - i 0 3 2 E + J 2  L a 3 2 E + G 0  3.46€*00 4 .35E-31  2 .495+00 

:-l-lJ L T ;J, E 1 tqc A C  I 
TT-Y. SC. F i  E9?1 

i i 14 [i 311.9 3 . 3 4  9-1 ,-4/33% I N L R t A S E  
J Z N i j  3'12.2 2. 95  9-1 L/335 I N C R E A S E  
'-l iZ.iFAi?! 331.1; 3 .  2 G  3 - 1  ,+ ' /33% I N L R E 4 5 F  



M E M 3 E R  16 P I Z R  CAP 

DEFLECTIONS : C A S E  1 2 0 1 7 E - 2 4  C A S E  2 3.0 C 4 S E  3  0 - 0  
HAXi?4!JM DL+LL 2 -  17E-04  ( L  ' / 3 Z 7 6 7 )  

LOAD AX1 AL S H E A R v K I ! ' S  MOMENTI F T - & I P S  
C A S E  K I P S  I E i d i I  .!END: 1 I E N D  M I O S P A N  J E N D  

1 - 3 - b S E - u i  - l m l L , E + C 1  3.23E+01 1,14E+02 d a 9 2 k + O l  - 4 0 3 4 t + a l  
2 -7002E-02 - 2 * 6 9 E + 0 0  2 - 6 3 E + 0 0  - 5 . 2 7 ~ + 0 1  -5 .68E+31 6 - 0 8 E + O l  
3 - 2 - 3 0 f - 0 1  -4*55C+GO 4*55E+00 8 * 3 7 E + O l  7 .59E+01 - 7 r O O E + O l  
4 - 6 * 6 7 E + 0 0  -1*32E+GO 1 - 3 2 E + 0 0  -2m49E+00 - 4 0 4 7 E + 0 0  5 0 4 6 E + 0 0  

!-I - U L T R E I N c  A T .  I 
F T-K SQ F T  Edbl 

I E N D  332.3 2- 95 9 - 1  d / 3 3 %  I N C R E A S E  
J E N 3  186.9 - 1.81 9 - 1  c i /33% I N C S E A S E  
MIBSPAV 255.5 2-43 9 - 1  6 / 3 3 %  I N G R E A S E  

M E M d E 3  1 7  P I E &  C A F  

DEFLECTIONS : C A S E  1 - 2 0 5 2 5 - 9 4  C A S E  2 9.0 Z A S E  3 0.0 
'.iAXIM;IN DL+LL -2.52E-04 1 ( L  / 3 2 7 6 7 )  

LOAD A X 1  AL S I IEARr  E I P S  MDMFNTt  F T - K I P S  
C A S E  k I P S  L:- .IG JCN9 IENT)  MI3SPAN JEND 7 C L .  

1 -3.kSL-01 - 3 * 2 3 E + G l  C - 3 5 E + 0 1  4 * ! ? b E + 3 1  - 4 .  19E+G1 1 * 6 7 E + 3 2  
2 - 7 . ~ 2 E - d 2  - i . j C E + O ?  2 . S O E + O O  -OeORE+O1 -6.5 '3k+01 7.29E+01 
3 -2.33E.-01 + I  3 .39E*01  7 r 0 0 E + 3 1  -6*3SE+00 8.27E+01 
L) - b o b - / t + 0 3  -1.3ZE+C3 1 0 3 2 E + 0 0  -Co+hE+OO - 7 = 4 3 E + 0 0  1 - 2 4 E + 0 1  

! 
M-ULT 2 E  I id= A C  I 

F T-Y SQ FT E @ id 
I E h i 3  l?t.?. 1.91 9-1 A / 3 3 h  INCPE4Sc 
J c & 5  3 7 4 4 3  3.67 9 - 1  ,*i/33% INLREASE 
M I D S P A ? ;  172.2 1-67 9-1 .4/332, INCREASE 

I4EML:EP. Lb ? I E a  C A P  

DEFLECTIONS : C A S E  1 - 5 . 5 2 ~ - ~  C A S E  2 0.0 L A S E  3 G.O 
MAXIWU:4 3 L + L L  -5.59E-05 ( L  / 3 2 7 6 7 1  

LOAD A X I A L  Si-iE:tRv X IPS 
I 

YOMENT* F T - L I P S  
C A S E  K I P S  I F i i O  JEP4":D I F N D  i411)SPAN , J F N D  ., , 

l i -CLT ?E!NF A C I  
F T-K SQ F T  E Q N  

I EFJG 3 7 4 . 3  3 e 6 f  9 - 1  d / 3 3 %  I N C R E A S E  
J 1 3 4  6 c 7 ~ ~ 6 . 5  5.1s 9 - 1  4 / 3 3 %  INCqEASE 
i.ii.- .-" ' .: 

(J > t- M I ,  443 .5  4.41 3 - 1  ~ / 3 3 %  IWCXEASF 



I  
PJ 4 rV 

a a a a  
r< 5- C> C cr 
-0 C) 0' L) !ll 
nl 11: 111 ISI 2: VI + + l + C J X  
G O U C )  r-l 
~ a r r *  fi 

I 
r W W O '  
* . . a  
I\J r O C w  
9 (3 .P PJ nl 
n; pi m in z L-I 
+ + + + o r  
G O O O  n 
L J r r r  J.= 

2 . 
I l l  - 

F a  14 I d  C 3 
a a a a  -4  

N r C> r C.U 
.J 13 * in rn tn  
r:i rn rn In r: 
+ + t C i J  
0 c 3  (3 0 
:3 b A  r + 

72 rrl 
I 1  r r - 1  

t d u r ~  ;.; c ?  
- F & - J - I I I  o CI P 
4 :  w C ~ 3 C > C ' D  4 

a  a  l  r n . 
. r n r - m r n z  cu 

+ + 1 + a  3 ('7 
O O Q G  11 > 
o (>  r ra I tn 

'-1 In 
L7 ,J a 

L A W  t 2 k . f r :  I L 
* . a  d 

b 2  w W 112 3. . p r  G' 
I a  a  'J 

!JJ CU 1' W t-4 

sd + I- 1s ,n - 3 
~ ~ m m n i z  r 
++++,= I  

. d 9 C r s E -  O O O C  1 \ 
I  I  I 2 3 r u +  0 UJ 

r r r Z w  f3: hJ 

.1 .% >- 
\ \ \  
W  CJ w (n 

-4 W m 
6.- fi 

W 
H hi k '0 
Z L Z  1 1 1  V, 
CT c 1 r l  w g r r  c 

4'PU . . . *  a  
1-1- n- rvi . O C ~ C ' C  3 
9 x- P .J -4 0 +- m 
L ~ '  u. t r  IT ri rn T;1 9 
.It Ill n + + + + a  

C C C C  
CJ r IW ru 

e.4 1,J . -. .. 
-4 4 UI -n I 
rd 4 4 4 c: 
a * *  ( I -  
c> b d  ris ;& --I 

I l l  
PI - -JN  
4 . b .  
~ r \ D b J w  
o 4 r .  ~m 
m nl r,i rn z + + + + =  
O O O C  S 
r N r N  O 

-5 
I l l  'TI 

r U l r  W X Z  
a  r - 4  
LI 1 h J C L r c J -  
W + W U V , T I  
rr, rn r~ rri w 4 
+ + + + > I  
C I C C G Z ; " ;  
r r r W  H 

a 
I l l  W 
4 r f  r 
a * * *  
-JOFvh'C 
d u u ~ l r n  
IT; + + + + u  IT I T  c- 2 

O L ' O O  
> 3 r r r  

1. >. >- 
\ \ \  
Cc' (A' b 
W W W  
6.r' o'r o c  



I REMSER 2 2  P I S K  C A P  

D E F L E C T I O N S  : CASE 1 l . Z l E - S 4  C A S E  2 ,3.'7 

I 
C;AXi\{U'.I 2 L + L L  1 . 2 1 E - 0 4  ( L  / 3 2 7 5 7 )  

LOAD AXI AL SHE~R',KIPS 4~~~~~~~ FT-AIPS - 
CASE  K I P S  I ElziO JENO I E N O  - N I D S P A N  

1 
JEND 

1 -3 .57E -01  - i . G 4 E + 3 1  2 0 6 ! 2 E + O l  1 - 0 4 E + 0 2  8 - 5 1 E + 0 1  - S r 3 3 E + O l  
2 : - 2 e 3 4 E - 0 1  9 . l l 6 E - 3 1  - 9 - 3 k E - 0 1  l o 1 5 E + O 2  1 . 1 7 € + 0 2  - l r l S E * 0 2  
3 1 -Z .2SE-Ol  i . 4 3 E + 3 0  -2  - 4 0 E + 0 3  S m ( t 7 E + 0 1  9 0 7 4 E + 0 1  . - l r 0 3 E + 0 2  

1 4 -5 .OZE+00 - 1 . 2 3 E + 0 3  1 . 2 9 E * 0 9  - 1 . 9 ? € + 0 0  - 3 . 3 8 € + 0 0  4 - 8 2 E + 0 0  

H-CLT REIN!= A C  I 
FT-A 5 3  FT E 914 

I E N D  343.1 3.35 3 - 1  r l / 3 3 %  I N C R E A S E  . 
JEND 289-6 2.92 9 - 1  t ! / 3 3 2  I N C R E A S E  
!4ICSPArJ 3 2 2 . 5  3.15 9 - 1  W/33% I N C R E A S E  

1 4 E f 4 S t R  23 P I E X  C 4 P  

I D E F L E C T I O N b  : C A S E  1 - 6 0 2 6 C - 0 4  C A S E  Z 000 C A S E  3  0.0 
I H A X I Y U M  D L + L L  -6.25E-94 ( L  / 3 2 7 6 7 1  

i LOAD I A X I A L  SHE4Rq ! < I P S  H O M E N T q F T - K I P S  
CASE K I P S  I E i J D  : E N 9  I E N O  MTGSPAFJ JElLO 

0 1 - 3 . 5 7 C - 0 1  -2 .63E+3:  5 0 9 3 E + 0 1  5 . 3 3 E + 0 1  - 5 .  i 8 E + G l  L134i+u2 

9 4 I FIE AT,  I 
Sci\ F T  E O N  

2 - H ?  3 - 1  A / 3 3 %  I N C R E A S F  
4.37 9-1 d / 3 3 %  I N C P E 4 S E  
0.57 9 - 3  A / 3 3 %  I N C 3 E A S E  

R 
I IEFLECTIU~JS : C A S E  1 6.75C-33 C A S E  Z 3.3 C A S E  3 9.0 

M A X i t - i u X  3L+LL t a 7 5 E - 0 3  ( L  / 3 2 7 6 7 1  

L O A 9  A X I A L  S H E A R T K I P S  YOMENTr  F T - K I P S  
C A S E  ' K I P S  iEi.IC JEND l E N D  MTDSPAN JEND 

1 -3. 1 1 E - 0 1  7mCJFE+01 S o 7 6 E + O L  - 2 1 3 5 E + 0 2  1 m 2 Q E + O Z  2 e O ? E + 0 2  
2 - 1 . ~ 5 t - C j 2  2 . 4 6 € + 3 3  -2146E+?.C - 5 . 4 9 € + 3 1  - 3 . 3 2 :  + d l  T r 5 9 E + d 0  
3 2 - 3 3 L - 0 3  3 . 3 2 f + 3 3  -3.C2Ek03 - 6 . 3 9 E + O l  - 3 * 3 7 E + O l  3 - 4 7 E + 0 0  
4 -3.34t+0S - i * 3 2 E + 2 O  l r 3 2 t t 3 0  1 * 3 7 E + O l  5. L I E - 0 1  1 - 2 7 f + 0 1  

I 

M-ULT 2, 1 ~ r :  AC I 
FT-K Sy F T  E 3b1 

I E Y D  ( t37.3 4.29 9 - 1  t I / 3 3 %  I Y C ' J E A S E  
J EN9 291 .5  2 . 84 9 - 1  d / 3 3 %  I N C R E A S E  
h t l  i l i  P A P I  128.3 1.24 -1-1 ? i / 3 3 %  I Y C R E A S F  



GEFLECTIOPIS : C A 5 5  1 6.47 : -33  C A S E  2 ' I o n  L A S E  3 3.0 
MAXi?.;;'.: ?L+LL ~ . 4 7 E - C 3  ( L  / 3 2 4 5 4 )  

LOAD A X I A L  S i ( E l R r  K ? P S  %OME. '~T I  FT-SIPS 
CASE , K I P S  I E:40 J E? i9  I END MI3SPAN JEYD 

1 -3e01E-01 6*78E+31  5 e34EA01 - 2 e 0 0 € + 0 2  1 = 2 8 € + 3 2  7 . 4 2 € + 0 1  
2 -5 • 55 E-04 3.3St-3: - 3  -35E-Cl -5.31€+00 -2=53E+00 -4m405-0? 
3 5.97t-u3 2.34E-31 - 2  .C!4E-31 -3.425+00 -l.S4E+UO -1m47E-Ol 
4 -1065E+CJ0 -2e27E+Cr3 2 e275+00 1.3QE+OL - 5 * ? h E + 3 0  2m59E+Ol 

- t iL?  RE!NF A T .  I 
F T-K SQ FT E 3 1.1 

i C 1.1 0 2 8 9 . C  2.82 9-1 L/33% L N C P E A j E  
J ElGi) l ? ( r .  ? 1.19 9-2 & / 3 3 Y  I N C q t A S E  
Mf ? ,SPAN 176-  3 1.71 5-1 t ! / 3 3 F 0  I N Z R E A S E  

DEFLECTIONS : C A S E  1 -8.17C-35 C A S E  2 7 - 3  C A S E  3 0.9 
F Z A X 1 ' 4 J Y  DL+LL -3 .  ? 7 t - G 5  ( L  /72757)  

LOAD A X 1  A L  SGEAFir  X I P S  q Q M E N T *  FT-<IPS 
C A S E  KIPS I E ik3 dEP42 I END M I a S P A N  J E N O  

1 0.0 3-54E*Gl -1e13f -03  - 5 e 7 Q E + 0 1  -1e792+31 -1.35k-d3 
2 0.0 -7.3iE-56 7.81E-u6 -1.04E-05 -7.816-56 5.2lE-06 
3 2034E-05 - 7 . d l  f-CS 7eSlE-65 -1e04E-05 -7.8lE-G6 5-ZLE-65 
4 6.00E-03 3.91 E-55 - 3 . ? l E - 0 5  -4.17E-175 -b.i5E-35 8.33C-05 



L J  
C 2 4 4 C J  0 c -, r?  C? cr c~ . - c-I I I  I  + 

C- bJ L'J U II! 
C '4 b-4 01 l-4 c3 r- 
.? X - m 0 . a  

* * a .  
1 7  r:2 N - .d 
-7 I 
L7 
++ 
I- 
t >  1 3  '!J 
st 4 In d fu r c j  u 
:u 12 .= 
CI.' - I C >  

L.. 
c 1 i- J + -4 '.-> 
r 3 -, C) 0 CY c3 
a- L ? I  I I +  

C- UJ L:! L i  U! 
I- : < t - - t * r ~ d o  
-1 >L p- 4 4 t -  . . . .  
m 4 -4 rd P( 

.L I  I  
(3 
-4 

I- 
I 3  ;3 1 1 1  
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NUHREK <IF M E X 3 E 3 S  Z C j g ? p ? F S S F a  D E G ? i E S  3 F  FREEq3M 1 a 

%!JMSER OF N ~ u E S  27 YOf'ULbS 9 F  ECASTTC.11  Y V  r ( S I  3 1 5 6  
M A X  NCUE S E P A R A T I C ~ ~  2 9f lNFQ3CEMEhT STRkNSTHr K S I  + C  

'-,3:\ICi?ETE STfIE1.iGTHq D S  I 3993 





I E N 3  JEIhD S E C T  A D E 4  F!'HFNT O - I L T d  9 E P T i  
MEF.i3 NZDE h O O E  UU DE5TG':AT:GN SQ Ib! J X F ~ T I A V I Y ~  I \  1 '4 

2 i 19 26 i P I E ?  C A ?  1535.0Q 2 9 4 i 1 2 . 0 0  3 2 . 3  4?.C 
2 3  2c Z L  z PI;? C A P  1535.90 ZY~'?I~.CP-I 32.5 4q.o 
24 2 2 2 4  L B I E R  C A P  1535.00 294912.09 32.if 't'3.0 
2 5 24 20 2 P I E R  C A P  1535.00 294912.00 32.3 43 .0  
2 5 2 6  27  2 P I E R  C A P  1535.00 294312.0.3 32.0 43.0 



L CIA3 
N03E L S  09  I N - L E  9 I ? C t T I C Y  

12 -2  9400.  Y 
14 - 2 9 t t O O .  Y 
17 -29400. Y 
19 -29400. Y . . 



L9A9 
i i O D f  L 9  O R  I N - L P  . I ? I 9 E C T I O ? . l  

i !3'7CO. X 

I 
S U P P R E S S E D  D E G S t E S  'OF FREE00f .1  

919ECTIOY 
X 
v 

~.L7Tp,TITJN& L 
X 
v 

! ? ~ T A < ! ' ~ N ~ L  
X 
Y 

? O T A T l n N I L  
5 
Y 

R S T A T I C N 4 L  
x 
V 

3OTb.TIOluAL 
X 
Y 

R O T A T I O N A L  



, 
NODE X-DEFLECTIO:~T I N  Y-9EF LECTI  OY T I N  

1 -10304E-CC ' -1 .?7LE-02 
2 - 2 0 7 8 7 E - 1 8  . . -2.503E-18 
3 ,  -1 304E-04  -2.503 E-02 
4 -1 i 3 4 3 E - 0 4  , -3.458E-02 
5 . - 1 < 3 7 3 E b 0 4  -3 78 5 E-02 
b -1,399E-04 -3 . 794E-OZ 
7 -1.432E-04 -3.552E-02 
8 - 4 3 1 5 3 ~ - 1 9  -3,657E-13 
9 - i . 4 4 2 2 - 0 4  -3 6 5 7  E-02 

L O  - L . . ~ ~ o E - o ~  - 3 . 7 7 n ~ - o ?  
11 - 1 0 5 0 5 E - 0 4  - 4 0 1 9 9 E - 0 2  
1 2  -1 0546E-04  -4,268E-03 
13 , - 1 0 5 7 3 E - 0 4  -4.0836-02 
1 4  - 1 0 6 1 4 E - 0 4  -3 7 3 l E - 0 2  
1 5  7 0 7 0 2 F - 2 0  -3.706E-19 
16 -1.623E-34 -3 700E-G? 
1 7  -1 .653E-C4 -3 0907E-02  
1 8  - i 4 6 7 a E - G 4  -4.077E-02 
19 -11725E'-04 - 4 .  1 9 1 E - 0 2  
2 0  -1: 7 4 4 E - 0 4  -tt.080E-02 
2 1 -1.26bE-19 -3,714E-13 
2 2  -1.60i)E-04 - 3 . 7 1 t E - 0 2  
23 0.135f -19 -3,557E-1P 
2 4  -1.383F-C4 - 3 0 5 9 7 E - 0 2  
25  2 $ 6 3 6 E - 1 8  -2.353E-19 
2 6  - 2 .  i 1 4 E - 0 4  -2,353E-07. 
27  - i / 1 1 4 E - f ) 4  -1 .753E-02 

NODE 
1 
2 
3 
l t  

5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
1 4  
1 5  
16 
1 7  



I K G A  C O t i S G L T  L.'bG EN; lt.EF?', 
TUCSCIN, A k I L C > ! A  

YODE 
1 2  
1 9  
20 
2 1 
22  
23 
24 
2 5  
26  
2 7 



X - 9 E F L E C T I Z N v  I!! 
i.303:-21 
1 0 4 6 2 E - 1 7  
l.;r,LF-.31 
1 . 3 O l t - f  1 
1.5*2LC-Pl 
1 . 5 0 3 ~ - 0 1  
1 o G 3 9 E - 7  1 
1 . 9 3 5 - 1 7  
1.499'-01 
lo . tFd;T-?l  
1 o.iFdE-0 L 
1 m437E-71 
1. i, 96 E -'1 d l  

1.49tIE-.?l 
loi,K;C-17 
1.4C;5:-3: 
L.+"4:-9f 
10495!--31 
i .4?+C - 0  1 
L .491tE-,71 
1.tsit;T-2 1 
l.l+T3i--31 
i o 4 ? - i - 1 7  
i o L 3 1 ? - 3 1  
l . 4 G i C - 1 7  
l.+G1:-cIl 
l w l t 3 1 F - i ;  



:MEMBER 1 C A I  SS13U 

LUAU P- lJLT I + ! A T E  XCS-lJLT-!.'ahqEYT E C C E N T ? I C I T Y  
COHb K I P S  F T - K I P S  I N I H E S  

1 1~ i .  5 15 .2  1.22 
3 1030 5 53-L 5-85 
3 31.7 5 1 - 6  6.75 
4 140.5 2 6 . 4  2.15 
5 113.; 62.1) 6.53  

M E M a E R  2 C A I  SSJU 

LOAD A X 1  AL  J Z C A X , : < I P S  MflMF! iT l  FT-K IPS -.,- 

C A S E  K I P S  K E N 9  J E N 9  I ~ ! i n  M I D S P A N  J E N D  
1 - 1 0 3 U e + 0 2  -4.74E-02 4 .76E-02  5 + 0 7 E - 0 1  - 2 - 4 0 E - 3 1  9 o 8 7 E - 0 1  
2 - 1 . 8 G t + 0 1  - i 0 7 5 E - 0 1  1 .76E-01  1 ,47E+00 - 9 . 1 3 E - i l l  3 - 5 9 E + 0 0  
3 - 7 . 7 1 E + 0 1  - 1 . 4 3 E - 9 1  1.4OE-01 1.3'5f+00 - 5 .51E-31  3 - 0 5 F + 0 0  
4 - 9 0 6 i 3 E - 0 1  i 0 7 G E + d 3  -1.7f?E+83 - L . b S E + n l  - 5 - 5 7 E - 3 2  - 2 - 6 7 k + 0 1  

L 9 4 2  P - d L T I ! 4 A T E  h ~ ~ ~ - l ~ ~ T - U E M E Y T  F C C E R T q I E I T Y  
C D Y d  KIPS F T - Y I P S  I NC tIE S 

1 2?4 .b  12.  L 0.66 
2 17.2. lj 5 e c o  , 4 .99  
3 125.0 4 9 . 3  4.50 
4 3 2 4 0 . 2  15,2 0 .56  
r 
J 244.5 6 5 . 0  3.  ?ti 

MEMBER 3 C A I  S53N 

A X 1  AL S F i E A R t  K I P S  BOMEP:T 7 F T - K I P 5  
iiI PS i f  a,'? JEND I F t J D  1.; I J F PA !I J c? lD 

1.4'1C+i)2 5 * a 3 ~ - 0 3  - 8 . 2 3 ~ - 0 3  - 5 . 2 6 ~ - 0 2  5. 5 9 ~ - 0 2  -1 . 9 4 ~ - 0 1  
7 * 9 7 E + U l  -5. d3E-G2 5.83E-02 6 .2SE-01 -2.93E-91 1 . 2 1 E + 0 0  
3 . 9 3 k + 0 1  3- 1 S E - 6 1  -3 .16E-01  - 3 0 4 4 E + 0 0  1. 5 4 k + C O  - 5 1 5 2 E + 0 3  
30 45'2-02 1 . 6 9 f  + 0 0  - 1 . 6 7 E + 0 0  - 2 m b 7 E + 0 1  - 7 - 4 4 E - 0 2  - 2 0 6 6 E + 0 1  

LOAD P - U L T I ~ A T E  I. I~\:-ULT-?IC!*E~~ T cCCErJT't 1 C  ITY a 4  * r 

co!qtl K I ? S  FT-KIPS I ~ J C .  r' s 
1 331.2  4.9 0.1; 
L 248.5  6 0 . 6  2.93 
3 i zz j .5  45.9 4.47 
4 252.5 l.?.!~ 0. Q 5  
5 i 9 7 . d  64.3 3 .  > 2  



C Z A  CONSULT i NG tNGI14kEi7S 
TUCSLIPI, A R I  Z U Y A  

MEMBER 4 C A I  SSDki  

LOAD A X 1  A C  
CASE K I P S  

1 - 1 e 4 3 E + 0 2  
2 - 2 * 7 5 t + 0 1  
3 3. 6 5 E + 0 0  
4  3.04E-02 

S ~ ~ E A R ~ K I P S  N O M ~ N T ,  FT-KIPS 
I E r i 3  JEND I E ND MIDSPPiJ JEND 

-1o4SE-32  1 .45~5-02 1 0 6 3 E - 0 1  - 6 e 5 1 E - 0 2  2 0 9 3 E - 0 1  
2.44E-31 -2 .44E-01 - 2 - 5 4 E + 0 0  1 e 2 9 € + 0 0  -S.l3E+OO 
2.09E-02 - 2 0 0 9 E - 0 2  - 3 0 3 5 E - 0 1  - 5 0 5 5 E - 0 3  - 3 0 2 4 E - i l l  

P-ULT IMATE MAS-ULT- M O Y E Y  T ECCENT~ICITY 
K I P S  F T - K I P S  I N L H E S  
243.0 13.2 O o  65 

. 182.3 5 9 - 3  3.90 
1 2 5 - 2  4 7 - 0  f+. 4 7  
193.G 0.9 0.05 
142. 6 47 .7  4 - 9 1  

C A I  SSC)N 

LOAD A X I A L  . SHEARvF.IPS MOMENT 9 FT-< I P S  
CASE K I P S  I E l4C , JENI! . I E N D  MIOSPAN ' JEND 

1 - l e J 5 E + O 2  7aOlE-02 - 7 e 0 1 E - 0 2  -7.24E-01 30,80E-O1 -1 .48€+00 
2  3. 6Sf + 0 0  - 1 0 3 4 E - 0 2  1.34E-02 1 0 5 5 E - 0 1  -5.:57EL02 2 0 6 6 E - 0 1  
3  4 0 9 9 E - U 1  1 .53E-GZ -1.53E-02 - 2 0 7 7 E - 0 1  - 3 o b 9 E - 0 2  -2 1 0 7 E - 0 1  
4  9. 5 5 t - 0 1  1-S3E+OO -1 .69E+00 - 2 * 6 7 E + O l  - 5 - L 5 ~ - 0 2  -2 .66E+01 

LUAU P-ULT I ' tATE MAS-ULT-'='OY ENT ECCENTRICITY 
C O Y 8  K I P S  F T - K I P S  I N L Y E S  

1 1 8 2 0 9  4.1 0. 2 7  
3 .- 135.5 $3.9 4'0 2  3 
3 123.2 43 .5  4,. 7 2  
4 1aa.0 4.9 0'. 3 1 
5 142.9 50.0 4 - 2 0  

MEMEER 5 C A I  SSZI'! 1 

I 
LOAD AX1 AL SHEAR,KIPS MOMENT, F T - K I P S  
CASE Kl P S  I E 140 JEE13 I E N O  . MIDSPAN JENO 

1 - 3 . 8 8 k + 0 1  3.31E-61 - 3 0 0 1 E - 0 1  - 3 - 1 5 E + 0 0  1 0 5 9 E + 0 0  - 5 * 3 4 E + 0 0  
2 l e 6 7 E - 0 2  -1eZ7E-G2 1 0 2 7 E - 0 2  l e 4 R E - 0 1  - S * r S t - 3 . 2  2-53E-01 
3 - l . ' ? l E - 0 1  2.21E-G2 - 2 0 2 1 E - 0 2  - 3 - 4 7 E - 0 1  4 0 ' 3 6 ~ - 3 4  - 3 - 4 S E - 0 1  
4 - 2 * 2 7 E + 0 0  ' 1066E* i )O -1.66EtOC - 2 0 6 3 E + 0 1  - 2 e 3 9 E - 0 1  -2159f + 0 1  

LOAD P-ULTIMATE MAS-ULT-YOMEYT ECCENTRICITY 
C a y 3  K I P S  F T - K I P S  INCHES 

1 124.3 1 3 . 4  1. 2 9  
2 . 960 4 51.2 6 0  38 
3 .'83. 2 4 9 . 9  7 0  2 0  
4 124-6 14.5 1- 4 0  
5 96.7 52.2 6.47 



R!;A C d P r S ! J ~ i ' !  IS;G = l . jG i ' j kE ; (<  P R O J f C T  t\4L!'\5E4 c < ? J . ? - ,  

TIJC SO?,ir A K  L Z U N A  P k Z C i S S f i :  2 - 2 9 - 9 . t  

LOAD A X I A L  S3Eb ; l qK IPS  M@MEb!T, I T - & I  PS  
C A S E  K I P S  I E i.4 2 uLI. I FND i413SPAN J E : I  D IcrlrJ 

1 0.9 0.0 3.54E+O1 1 . 1 5 5 - 0 4  - 1 . 7 ? E + 0 1  6 . 7 9 E + 0 1  
2 0.0 3.9iz-95 2 05 '3E+00 - 1 . 0 4 ~ - 0 . 5  - 1 . 3 9 E + O a  5.55E+00 
3 0.U -4 .37E-24  4 . 3 7 5 - 2 4  5 .67E-G4 1 . > 7 e - U 4  3.33t-35 
4 - l . b U t + O l  -5.32i-SS 5 . C ? E - 0 5  - 1 .04E-05  -5.2 1z-06 0.0 

:;-LILT ?. E 1 bIF A C  I 
F T-Y. '55 F T  EQN 

1 Eva C.9 0.03 1 r r / 3 3 %  I N Z 9 E A S E  
J E N 3  154 .5  1 .01  9 -1  f;/33% INC2EA;E 
MIiiSPk:; 2t. 1 0.25 9 - 1  A / 3 3 A  I N C R E A S E  

MEMDER S . f I E R  C A P  

G E F L E C T I U N S  : , C A S E  L 3 .33E-C4  . C A S E  3 - '*.!7F-05 C A S E  3 0.0 
wnxr wim BL+LL 3 . 3 0 ~ 3 4  ( L  / 3 2 7 s 7 1  

LCAD A X I A L  S H E I , R r K I P S  qO!4Er!T+ F T - K I P S  
CASE K I P S  I7'4ti JEF!D I Fl49 M' I IJSPA& JE:JD 

1 -3 .1 .3E-U l  6 . Z S E + C ?  - l . S S E + O 1  - 7 * + 5 E + 0 1  5.36E+31 -1.24f + ~ j 2  
2 L e 7 L t - 3 2  -3 .33E-GI  4.:7f+03 - S . l Q E + O O  - b . j ? E + b D  l . o S t + C l  
3 - 2 . 3 3 t - ( ? i  3 . 3 l E + 3 0  - 5 0 3 1 5 + 0 0  -5.02E+00 a . 1 5 ~ + 0 0  - 1 . 1 5 ~ + 3 1  
4 - d o  3 3 t + 0 D  - 2 . 2 3 C + 0 C  2 .29E+OC 2 * h l E + S l  ? . 3 3 E + i ; l  - 1 . 4 6 i + J 1  

:I-'JLT ? C I N E  47 I 
F T-K S I !  F T  tr 7N 

!EYD 121 .4  1.1s 9 - 2  # r / 3 3 2  i F J C 2 t : i L E  
JE!dd 2 1 0 . 1  2 .  @ &  9-1 r 1 / 3 7 ? ,  INC<t .455 
M I ' 3 S P A b . i  95.3 Om Y? 9-2  d / 3 3 : 0  1 V 1 C P E A \ 4  

M E M i 3 i r R  9 P I E &  CAP 

DEFLECTIgNS : C A S E  1 5 - 4 3 t - 3 4  C A Z E  2 Q . 0  CASE 3 S o 0  
!AAXI"U:-! C L + L L  5 .43E-04  C C /32707) 

LOAD A X 1  AL S Y E 4 2 r X I P S  NQMCNT,  F T - K I P S  
C A S E  K I  ? S  r c h u C  JE?;D I F h P  ?'IID',PAN J E N 9  v - .. 

1 - 3 . 1 8 2 - 0 1  l . o f E + 3 1  $.33E+30 1 * 2 L E + 0 2  1 . 4 3 E + 3 2  - 1 . 3 7 k + 0 2  
2 1 - - [ Z t - 0 2  -4.175+23 4o:?E+QC! - l r 6 f + E + f ? 1  - 2 e 4 4 E + 0 1  3 0 2 2 E + 0 1  
3 - 2 0 3 3 E - r j l  5 * j i E + O ?  -5031E+!33 2 .  1 5 E + q l  3 .  ; 5 E + 0 1  - 4 0 1 [ * E + O l  
4 -8.32i+013 - 2023E+O2  2.2?E+00 l . + h E + O 1  l m . j 3 E + 3 1  - S o O Z E + 0 0  



MEMBER LC) F I E R  C A ?  

DEFLECTIONS:  C A i E  1 3 - 2 3 2 - C 4  C A S E ?  2 .C  ',A';E 3 C O O  
H A X I ~ < ~ ~ ~ - I  zL+ CL 3 2 3 5 - 0 4  ( L  / 3 2 7 6 7 )  

LOAD A X I A L  S ~ E A R T K I F ' S  YOMENTI  F T - K I P S  
C A S E  K I P S  1E:<3 JEND I E N f I  M I 3 S P A N  JEND 

1 - 3 .  18E-01 -9037E+G3 3 0 l ? E + 0 1  1-37E+O2 1 - 1 3 E + 0 2  - 7 r 0 5 E + 0 1  
2 1 -72E-02  - 4 -  17E+03 4 m17E400 -3*22E+01 -3.9ClE+01 4059E+Ol 
3 - 2 0 3 3 E - 0 1  Sm3 lE*23  -5-3 lE+ClO 4m14€+01  5031E+01 - 5 0 8 7 E + 0 1  
4 - 6 0 3 2 f  +00 -2 *29E+SQ Z .29E+OC 0002E+00  2 * 3 0 E + 0 0  1m42E+00 

M-ULT R E I N K  AC I 
F T-% s.2 F T  E O N  

1 tNi)  2 62.9 2 0  5 5  5 - 1  i / 3 3 %  I N C R E A S E  
JENi3 19e.4 1 93 9 - 1  d / 3 3 4  I N C R E A S E  
f-iI"vSP~1 243.5 2.37 9 - 1  d / 3 3 %  IPICREASE 

MEflBER 11 P I E R  C A P  

DEFLECTIONS : C A S E  1 - 7 . ~ 3 ~ - 0 5  . C A S E  2 n.0 C A S E  3 3.0 
M A X I X U ? I  DL* LL -7383E-95 ( L  / 3 2 7 ~ 7 )  

LOAD A X 1  AL StiEARv K I PS P~OMENTT F T - & I P S  
C A S E  & I P S  I E i d D  JEh3  I c f 4 r l  MIOSPAf4  JEhD 

1 -3 .  LOE-01 - 3 0  19E+C l  t 0 1 3 E + 0 1  7.05E+i l1 -1.29E+31 1.2?E+U2 
2 1.72t-0.2 - 4 * 1 7 E + 3 3  4-L?E+OC -4m59E+01 - 5 0 4 7 E + O l  5 -  35E+31 
3 -2.33C-21 -2m41E+31 2 * 4 1 E + 3 1  5.97f+01 70+QE+UCI 40 3 7 E + O l  
4  - 8 0  3 3 E + 0 3  -2.0 29E+bfl  2 . 2 3 € + 0 3  -1o+ZE+Ofl - 6 - 3 9 E + 0 0  l m l Z E + O l  

Z E H P E R  12 P I E R  CAP 

3EFLkCTI i )NS : C A S E  1 -7 -13E-05  C k S E  2 0.0 C A S E  3 3-0 
~ I A X I M U Y  DL+LL -7.19E-05 I L  / 3 ? 7 6 7 )  

LOAO AXIAL SHE4i-ir KIPS \CIMFNT* F T - K I P S  
CASE K i P S  15 ;uD J E N 3  I FIJD P I J S P A N  J E N D  

1 -3-LYE-01 - G O  13E+i31 L e 9 3 E + 0 1  -1.29E+02 -1 .57€+02 2 -  10E+02 
2 1 - 7 3 L - 6 2  --to 17E+03 4*17E+OC - 6 * 3 5 E + O l  - 6 0 5 1 f  + 3 1  6 - Y 7 E + 0 1  
3 -2.34k-91 - Z . + l E + C l  Z o 4 1 E * 3 1  -6 .37€+01  -5.68E+Ul  7 * 3 9 f + O l  
4 - 8 o 3 5 t + 0 0  - 2 o L ? E + 3 3  2 0 2 3 E + 0 0  -1. LZE+OL -1 .26€+31  1 0 4 0 E + 0 1  

;r, - u c r ~ E ' I  NF P C  I 
F T-K 5 5  F:T F f  >.i 

I El42 2 36. 5 2.7? . i -1  ' r i / 3 3 %  INLY .E43E  
JcrJD 4 1 3 - 9  4 0  10 9 - 1  :1/332, I N C R E A S E  
; 4 i ~ ~ ~ A ~ J  343.5 3 . 3 3  3-1 /1/332 INCREASC 



MEPISER 1 3  P I E 3  C A P  

d E F L E C T I D N S  : CASE 1 - 1 . b l E - C 4  C A C E  2 ?On C A S E  3 3.u 
!AAXTVlJM D L + L L  -1. t I € - C 4  ( C  / 3 2 7 b 7 )  

L O A D  A X I A L  S H E A R v K I P S  ~ I O K F N T ~  F T - K I P S  
C A S E  K I P S  I E N D  J E!JO 1 END : \ ICSPAN J E N D  

1 - 3 . 6 4 E - 0 1  6 r S l E + 0 1  - 5 . 4 2 E + 0 1  -Z.Ll.E+OZ - 1 * 4 5 E + 9 2  8 - d 2 E + 0 1  
2 - 1 . 5 9 E - 0 1  l r 4 4 E + O l  -1 .4 ' tE+01  : - 7 - 2 4 E + O l  -5 .80 t+ f ) l  4 * 3 S E + 0 1  
3 - 3 m 7 4 t - 0 1  5 . 3 0 E + 0 1  - 5 . 3 @ 5 + 0 1  - 7 - 6 Q E + 0 1  - 2 . 3 ? E + 0 1  , 2 - 9 1 E + 3 1  
4 - 6 0 6 b i + 0 0  - 1 . 3 2 € + 3 0  1 0 3 ? E + 0 0  1 . 2 7 € + 0 1  1 .14E+G1 - 1 - 0 1 E + O l  

M-?1LT TEIPiF  4~ I 
F T-K S'; F T  E'3N 

I f N O  4 2 5 . 4  4 .  1 7  9 - 1  4 / 3 7 %  I N C R E 4 5 E  
JEND 137 .7  1.97 9 - 1  r ! / 3 3 5  I N C R E A S E  
M I P S P A N  303.0 2. 93 9-1  d / 3 3 %  I N C R E A S i ?  

t lEMBEk  14  FiiF?, C A P  

DEFLECTIONS : C A S E  1 1 . 4 8 ~ - 0 4  . C A S E  2 3.o 3 A S E  3  a - 0  
Y A X I M U M  aL+LL 1 0 4 2 € - 0 4  ( L  / 3 2 7 6 7 )  

L O A D  A X 1  AL SHEAZr  K I P S  MOMENT, F T - K I P  S 
C A S F  L I P S  IEI'Jf2 J f  b!C SElUD K 1 3 S P A F i  J E r i O  

1 -3.6SE-U? 5 0 4 2 E + O l  -1 .9hE+O! - 3 * 3 ' E f O l  2 . 5 6 E + 3 1  - 9 * 6 2 t + O l  
2 - l .51'4C-Ul 1.44f +.31 -L .%4E+! I l  - 4 . 3 6 E + i I l  -7-CJSE+33 - Z 1 1 1 3 E + 0 1  
3 - 3 -  7 4 t - 0 1  2 . 3 h E + 0 1  - 2 0 3 S E + 0 1  Z.9 !E+01 6 0 3 O E + 0 1  - 1 . 4 7 t + 3 2  
4 - 0 . 6 6 E + U 9  -1*321?+OG 1 . 3 Z E + 0 3  I l . O l E + O l  6.75E+00 -3.45E+30 

I 

i.! - U L T ?E1Pdc 1C I 
F T-!: $12 F T  E CrJ 

I E N D  197 .7  1.V 4 - 1  r ; / 3 3 X  I Y C R E A j F  
J E i J i l  38tt.5 3 - 7 5  3-1 ( ; / 3 3 %  I Q L R t A S F  
M I D S F A N  1 6 5 . 5  , 1. ao 3 - 1  i ; / 3 3 x  ~ N C R E A ~ E  

I 

MEM3ER 15 P I E R  G A P  

DEFLECTIUXS : C A S E  1 i i . 6 4 ~ - 0 4  C A S E  z 9.9 L A S E  3 0.0 
MAXif4G:-1 D L + L L  6 . 5 / t F - C 4  ( L  / 3 2 7 6 7 )  

LOAD A X 1  A L  S H E A R T K I P S  1 xOMENT, F T - < I P S  
C A S E  K I P S  I E i J D  JEND IEYJD M I 5 S P A N  J E N D  

1 - 3 . 6 6 k - 0 1  1 - 9 5 E + O l  l . l f i E + C I  9 * 6 2 E + 3 1  1 * 2 3 E + 0 2  -1 .14E+02  
2 - 1 0 5 3 t - 0 1  1 . 4 4 E + O I  - 1  0 4 4 E + 0 1  2 .93€+01  b 0 3 7 E + O l  - 9 0 3 1 E + 0 1  
3 - 3 0 7 4 f - O l  - 5 * 6 2 E + 0 0  5 0 8 2 C + 0 0  1 . 4 7 6 + 0 2  1 0 3 4 E + C 2  -1.21E+G2 
4 -6055f +00 - 1 e 3 2 E + O C  1 * 3 2 E + 0 0  3 .46E+00  4 . 8 5 E - O l  2 .4QE+Q0 

I 

M-I!L T ? E l N =  A C  I 
F T-K f .2  FT E 3 N  

I E N D  3 54.6 3.. 7 5 9 - 1  r/ /33:% I N C R E A S E  , 
JEND 3 6 5 . 3  3.57 9-1 d / 3 3 %  I L I C P k A S E  
Y i 3 S P I I V  3990 5 3.91 9 - 1  4 / 3 3 f  I N L R L A S E  



2 G A  COKSULT I ;;C E h G I ' i E E i ? f  
TUCSUN, ARIZONA 

MEMEER 1 6  P I E i i  LA2 

D E F L E C T I O N S  : LASE 1 2.17E-C4 C A 5 E  Z ?-'? C * S E  3 0 - 0  
! j ! A X i Y J Y  1 3 i + L i  2.17:-04 ( L  / 3 2 7 6 7 1  

LClAD A X 1  AL S H E A k  K I P S  MOMENT* FT-K IPS 
CASE K I P S  I E N O  J E N 3  l E N D  H I D S P A N  JEND 

1 - 3 e 0 h E - 0 1  - 1 * 1 6 E + 0 1  3 .23E+O? 1 .14E+02  €! .92E+31 - 4 a S % E + 0 1  ' 

2 -1 .59E-01  - i . 5 3 E + O l  1 .50E+01 9 . 3 1 E + 0 1  7 . 3 6 E + O l  - 4 - 9 1 f  + G 1  
3 - 3 . 7 4 ~ - 0 1  -5.8Zf + O Q  5.EZE+00 1 . 2 l E + 0 2  1 * 1 2 f + 0 2  - 1 . 0 3 i + 0 2  
4 -6*67E+00 - 1 * 3 Z E + O O  1 * 3 Z C + C O  - 2 * 4 9 € + 0 0  - 4 - 4 7 6 + 0 0  5.46E+00 

3-ULT 3,EINc A t  I 
F T-I< 5 2  FT E O h  

I E N D  3 6 5  l 3 3957 9-L t i / 3 3 %  I N C R E A i E  
JEFID 243.4 2 .37  9 - 1  A / 3 3 %  I N C Z E A S E  
M i D S ? A N  315.3 3.09 9 - 1  * / 3 3 ? ~  I N C R E A S E  

I4EM"cR 1 7  F i E 3  C A P  

DEFLECTIO:US : CASE 1 -2.5ZE-24 C A S E  Z 0.0 C 4 S E  3 0.0 
M A X I W U K  D L + L L  -2 .  5 2 E - C G  ( L  / 3 2 7 6 7 )  

LOAD A X  I AL S Y E A R ? K I ? S  :-IflMFhTr FT-Y I P S  
C A S E  K I P S  i E l u 3  J E t i 9  I FNn :I1 J S P A N  J fN9 

1 - 3 e 0 6 E - 0 1  - 3 m 2 3 E + O l  6 .35E+C?  4 0 5 4 E + 3 1  -4. 1 9 E + 3 1  1 * 6 7 k + 0 2  
2 - 1 * 5 3 t - D L  - l e 5 3 C + G 1  L o 5 3 E + 0 1  4 o H l E + i 7 1  1 - 4 4 F + 3 1  l . Y 4 E + O l  
3 - 3 . 7 ~ * E - U 1  - 3 . 5 2 E + G 1  3.52E.+C1 l . b 3 f + 0 2  2 . 4 0 k + 0 1  5 . 5 2 i + O l  
4 - 6 . 5 7 E t 0 0  - 1 * 3 2 E + G 0  1 . 3 2 E + 5 0  - 6 e 4 6 E + 0 9  -9*43E+C13 1 . 2 4 E + 0 1  

MEM3EP. 1 8  P I E R .  C A P  

D E F L E C T I O N S  : C A S E  1 - 5 0 5 0 t - S 5  C A S E  E 3 . 0  C A S E  3 0 . 0  
F i A X I Y g ; !  3L+LL -5 .53E-95 ( L  / 3 2 7 6 7 )  

LOAD A X I A L  S Z E L F  v ' < I P S  MOWF;JT* = T - < T P S  
CASE K I P S  1 F ,.J D iEPJr?. I FfJQ " I I 2 5 P A N  JENO 

1 -3.b5E-CL -6.37€+01 7.0SE+OL - 1 . 6 7 € + 0 7  -2'.9:3t+02 2 * 3 4 E + 0 2  
2 - 1 e 5 3 E - O l  -+ .45E+01  4 0 q 5 E + C l  - 1 0 9 4 E + C l  -4 .16E+31 5 . 3 9 t + 0 1  
3 - 3 . 7 4 t - 0 1  - 3 . 5 ? E + C L  3.52E+G1 -5 .5?f+i) l  - 7 - ' ! 3 E + O l  9. '35E+Ol 
4 -6. ? O E + O O  -1.32E+CO 1.32E+G2 -1 .24E+O\  - 1 * 3 l E + D l  L e 3 7 i + O l  



MEMsER 1 9  P I E k  C A P  

LOAD A X 1  AL S Y E k 2 - i <  IPS M O M E N T ,  F T - K T 2 S  
C A S E  K I P S  , . IE i JD  JEXD 1 E N D  3 1 5 S P A N  J E ~ J O  

L -3.57t-O1, 6 0 9 2 E + G l  - 4 0 1 5 E + 0 1  - 2 0 3 4 E + a 2  - 1 0 1 3 E + 3 2  1 0 2 5 E + 0 1  
2 -2.17E-011 3 = 5 2 E + O l  -3 .5 ,7 t+21  -6.5l .E+01 5 * 2 2 E + 0 0  - 7 m 5 6 E + 0 1  
3 -5.90t-0.? 3.96E+OG -3 .3CE+03 - 0 = 4 ' 3 € * 0 1  - 7 * 5 3 E + 3 1  S m i ? l t + O l  
4 -5 .01E+00 -l.Z9E+GC! 1 0 2 9 E + 0 9  1 . 2 9 E + 3 1  1 0 3 3 E + 3 1  - 7 r 7 ? E + 0 0  

i-', - L' L T !?EINF AC I 
FT-k S.2 FT F. ?id 

I E N D  470.5 4.62 ? - 1  0 ' 3 3 %  i h J C 2 c A > 5  
JENI) 1 3 3 0  3 1. Z9 9 - 1  d / 3 3 %  I Y C q t A 5 S  
MIDSPAN 2 8 2 -  b 2.75 9 - 1  k!/335 I N C R E t S E  

GEFLECTIUNS : C A S E  1 4.02E-C5 C A 5 f  2 n-0 C A S E  3  0.0 
j PAXIMUN DL+LL 4 - 0 1 E - 0 5  I L  / 327673  

LOAD A X I A L  ' SHE:*i?t K I PS Y O K E N T + F T - K I P S  
C A 5 E  t(I PS I'ND JEND I F N 9  M 1 5 5 P h / 4  JE:.ID 

1 -30 5 7 5 - 0 1  4. 1 6 € + 0 1  - 2  - t O E + O ?  - I t Z ~ ~ E + O l  2.37E+31 - 3 . 3 ? t + l > l  
? - - 2 0  1 - f k - G l  5.75E+G; -5.76E+00 7 0 5 6 , E + 3 1  ; i O L 3 t + S l  -jej5t+2l 
3 -5.82E-32 3.98E+C)O - 3 o Y 5 E + 0 3  -S.L!1F+;)l -6 .35E + 3 1  5 . 1 j l k + Q l  
4 - 5 . O l i + 0 5  - la23E+i,O lm23E+OC 7 * 7 3 f + O n  6 0 2 9 E + O ?  -4- !43t+CICI  

:.IEMi3ER 2 1  . P I E R  C A P  . 

DEIzLECTICINS : , C A S E  1 7.8OE-C4 C A S E  2 3 .9  Z 4 S E  3 2-U 
AAXIb !UM DL+LL 7 . 8 0 f - 0 4  ( L  / 3 2 7 6 7 )  

LCAD A X I A L  i 
C A S E  K I P S  

1 -3.57E-01 
2 -2. L 7 E - 0 1  
3 - 5 -  6.:E-i32 
4 -5.03E+GO 

1 

S ' r i E A R v K I P S  t4OWENTt F T - K I P  S 
IEN3 JERP IE IJD  I . I I J S P A N  JEND 

2.60€+01 1 0 0 4 E + 0 1  6 0 3 3 E + 0 1  1 a 5 9 E + 0 2  - l r 0 4 E + 0 2  
5.75€+03 -5.75f+CCI B m f j 5 € + 0 1  1 * 3 4 E + 0 2  - 1 0 i ? E + 0 2  
3 0 9 8 E + G 3  - 3  .9E5+0Q - 5 s ? l f + O I  -+.8?5+01 3 . 3 2 i + 0 1  
1.29E+G0 1 0 2 9 E + 0 C  4md3E+Ol2 l . ‘ t 5 t + G 0  1.33E+00 

X-ULT 3 E I N F  A C  I 
FT-# SQ FT EON 

, I E N D  2.3301 2 . 3 3  9 - 1  t i / 3 3 2  I N C R t A S E  
JENO 3 47. 6 3.43 4 - 1  , i / 3 3 %  l N L R t A S E  
P I  G S P A N  7 -I6 <. a 3 3.1' 9 -1  , 4 / 3 ? S  I N C X E A S E  



DEFLECTIONS : C A S E  1 1021E-'14 S A X E  Z 2.q C A S E  3 3 . 9  
MAXI!.IGM 3 L + L L  .1 -2?E-94  ( L  / 3 5 7 6 7 )  

L O A D  A X  I A L  SHEAR; ;<IPS YOMEST*  F T - & I P S  
C A S E  K I P S  I END JEND I E N Q  . MIDSPAN JEtvD 

1 -3.57E-01 -1.04E+Ol Z . iSE+Ol  1 . 0 4 ~ + 0 ?  a O 8 1 ~ + 0 l  - 6 . 3 3 ~ + 0 1  
2 - 2 .  17E-O l  -2 .35€+01 2.36E+Ol l. lOE+OZ 9 . L l E + O l  -5.55E+01 
3 - 5 - H 2 t - 0 2  3.98€+00 -3.?5E+BO - 3 0 9 2 E + 0 1  - 3 * 3 9 E + 0 1  2 0 5 3 t + 3 1  
4 -5.02€+00 - 1 0 2 9 E + 6 0  1 . 2 3 i + 0 0  -1.53E+OO -3 .38E+30 4 0 i 3 2 E + O O  

1.1 - U 1- T REINF k c  I 
F T-): SP F T  5 Q N  

I E'JD 347.7 3.43 9 - 1  R/33% I N C R E A S E  
JEN9 200.C 1.94 3-1 k'/33% I N C R E A S E  
M I D S P A N  2?0.0 2-  73 9 - 1  & / 3 3 2  INCRE4SC 

r.1EMr?EFI 23  P I E R  C A P  

DEFLECTIObIS.: C A S E  I -6m26E-C4 C A S E  2 0.0 CASE 3  (1.0 
M A X I H d M  D L + L L  -6.25E-04 ( L  / 3 2 7 6 7 )  

LOAD AXIAL SHEAR? K I P S  MOMENTI FT-&IPS 
C A S E  KIPS I E r ~ n  J E N ~  I ~ r r n  MI!ISPAI\I J E I ~ D  

1 -3.57E-01 - 2 * 6 0 E + 3 1  5.93E+Sl  ba3?E+01 -S. lCE+Dl  2 0 3 4 E + 0 2  . 
2 -20 1 7 k - 0 1  - 2 0 3 7 E + G l  2.37fi+01- 6*55E+01 - b . 3 8 ~ + 0 0  3 0 2 3 E + O l  
3 -5 .82E-02 3.96E+00 - 3 . S ? E + O C  -2mY3f +01 - 1 = 5 9 E + C l  4 0 4 3 t + 0 0  
4 - j 0 0 3 ; r + 3 ' 3  - i e 2 9 E + 3 G  leZ9E+C)D -4.5ZE+00 -b .dSE+DO 1.292+(i l  

;.: - : ! I ,, T R E I Y F  A: I 
F T-K $9 F T  EQEu 

I END 1?$.9 10 9 4  9 - 1  4/33;?, INLREASE 
JENO 4 5 5 .  ? !+, b 3  9-1  , 4 / 3 3 %  I N C R E A S F  
M I i3 5 F k ;J 131.2 0.9Q Q-1 d / 3 3 %  I N C R E A S E  

MEI4DL;R 24 P I S R  C A P  

DEFLECTIONS : C A S E  1 6.75E-23 C A S E  2 7-0 Z A S E  3 3.0 
P i A X I M b i 4  S i + L L  6.75E-Q3 ( L  / 3 2 7 6 ? )  

L O A D  A X 1  AL S i i E A ? ,  K I P S  YOHFRT, FT-n IPS 
C A S E  K I P S  15 149 JEMO I F b!D :qTSYPAN JEPiD 

1 -3.71E-C1 7.09E+Cl 6 . 7 6 f + O l  -2.35E+1~2 1.20k+U2 2m02E+G2 
3 
L Z r t . 1  E - O i  3.17E+30 -3.87E+0@ - 7 - - f 7 E + 3 1  -3 .352+31  - 2  r l P E - 0 1  
3 -3.73E-02 3 . 2 a ~ - 0 1  - 3 . 2 9 ~ - 9 1  -4.1 ~ E + O O  - 3 . 3 4 ~ 3 1  - 2 . 4 4 t + 0 0  
4 -3034E+00  -L.32;+03 :.32E+OC 1.375+01 5m11E-31 l m 2 7 E + 0 1  



8 . R G A  COHSULTIPiG ENGI!EEi?Z P R O J E C T  NUMSER 6 3 J 2 9  
TUCSONT A K I Z O N A  ' PROCESSED 2 - 2 0 - 8 4  

. . 
k.. 

. - 1 MEblaER 2 5  P I E R  CAP 

i DEFLECTIOYS : CASE 1 6 0 4 7 E - 0 3  C A S E  2 0-0 CASE 3 0 - 0  
. . , ,MAXIMUM I ) L + t L  6 e 4 7 E - 0 3  CL- / 3 2 4 5 4 )  

' 
4 ' , , 

i. - ~ O A O  A X I A L  . S H E A R ~ K I P S  MOMENT* FT-KIPS . r 
= .  

. ' C A S E  K I P  S*:; IEND. JEND I E N O  MIDSPAN ' - -?ij ' i~~ a , '  - , 

*i " 1 . -, - 3 . 0 1 ~ - 6 1  
1 ' . " 6 . ' 7 8 ~ + 0 1  5 . 3 4 € + 0 1  -Z.OOE+OZ 1 * 2 8 E + 0 2  ., 7 .$2~+01.  6 ' 

, 2 .  2 1 . 2 7 ~ - 0 2  '.". 1 0 6 7 E - 0 2  -1 0 6 7 E - 0 2  -3 .  8 6 E - 0 2  1 0 3 7 E - 0 1  -2 ;53.&01.*~ 
:' ' *  

I 3 -2.20E-02 - 1 0 7 1 E - 0 1  1 0 7 1 E - 0 1  2 0 6 5 E + 0 0  1.15E+OO ^ .  3.4'8€-01.: ,r'; .. 
4 -1.65E+00.  t 2 * 2 7 E + 0 0  2 . 2 7 € + 0 0  1 0 3 9 E + 0 1  - 5 * 9 6 E + 0 0 .  2 0 5 ~ E + O l p  

I ,  . ,  :. ... C 
' '. . \ 

" 3 - r  

M-ULT R E I N E  A C I  , . I I 

I F T-K SQ F T  EQN 
I END Z 80.1 2.73 9 - 1  r1/33% INCREASE 

. J f N E  114.6 1.11 9 - 2  k / 3 3 %  . INCREASE ' , .. - 
, . 1 .  

. , - M I D S P A N  . . . . 181.1 .. 1.75 . ' . 9 - i  ~ 3 3 % '  I ~ ~ R E A S E  . * '  : 4 7 - .  , 
-.*. , .= .? 

. . , .. d .  . * 
MEMBER 2 6  1. .  PIE^ C A P  

DEFLECTIONS : C * S i  1 ' - 8 0 1 7 E - 0 5  CASE 2 3 .3  

I 

CAS'E  3 0 . 0 .  
M A X I M U M  D ~ + L L . -  -E. 1 7 E 7 0 5  ( L  / 3 2 7 6 7 )  : . 

I 4% . 
. . .  . . 

LOAD AXIAL . S H E A R ~ K I P S  MOMENT, FT-KIPS 
CASE KIPS I E N D  J EFJD I E N O  MIDSPAN , 4 JEND 

I 1 . 0.0 3 * 5 4 E + C I  -1 .19E-03 - 6 . 7 9 E + 0 1  - 1 0 7 0 E + O l  - 1 0 3 6 E - 0 3  
2 0.0 -3 .  9 l E - G 6  3 0 9 l E - 0 6  - 1 0 5 6 ~ - i ) 5  -1 0 3 4 E - 0 5  5 . 2 1 t - 0 6  ' 

3 6 0 2 5 E - 0 5  50 1 l E - 0 6  - 5 . l l E - 0 6 ,  - 7 0 8 3 E - 0 6  - 1 0 3 3 E - 0 6  - 5 - 1 7 E - 0 6  

P 4 6.00E-03 3 .91E-06 - 3 0 9 1 E - 0 5  -40 L 7 E - 0 5  - 6 0 2 5 E - 0 5  8 0 3 3 E - 0 5  

I 

1.1-ULT REINF A C  I 
. . FT-K SQ FT EON ' 

1 - . , *  , .  

I E N D  . 9 5 .  C 0.92 9 - 1  d / 3 3 %  INCREASE 
' JE%D 0.0 . : O m 0 3  9-1 r i / 3 3 L  INCREASE + 

. * 
, 5 .: 

M I D S P A N .  23.8 
.+  . 0.23 .- , I  .+ . I -9-.I ,.. ,.. , g / 3 3 %  INC,REASE; ' . . . *  

- . i. .. 

1 .. .. . 'A' :' 3 . . "1.1 . . ;.-.". - 
, -- 4 ; "i *.:,, * +< *, - .  . * ,.. 9 . 4 .  . ... - 1 > -  * . - I I , . . 3 .  ": * 4 ,  

1 

I - 
. ,  I ' ? - ,  

^,..,*, 
.,* . J 

. . -> 
.A 

; r ,  - - - i' 
., 

, . '  ~ 2 ~ .  . . 2 ;.:'g.:, ' + : , .  . .  6 . -  . v 
. ;. , 

II, 
, \. , . C .. C t 

. <' 2. ..I$:. 
I.. . .. . -  , -  

. .'. . 
L . .  . . ... . 

B 4  
d . . ., . . 

i.. * . * -  , . I 

, , . . ', . . . . 
% ,  

* ,  

. ~ , I) .. 
I 

. I  

. )  , , . I  -. . , 
I .  1 - *  < . ' 

. . .+-. : , - * .,:, 
- 1' , . *. 

P - 
\ .  * ,- : 1 .. _ L 

- : ! , " 1 .. .V.. 
I 

. - . - 1 . _ .  ' 

f - .  

, ., . 
I a r  .- 1 

. '6 
a 



COACt X 
C A S E  ~ 1 3 s  

1 3o10E-31 
2 -1 - 7 2 ~ - 0 i  
3 2-33E-?l 
4 -1 057F+33 

L O A 3  X 
C A S E  r:I?s 

1 - B.$c5-:?3 
2 7 "',.,. 

do..>(- " t -  

3 -3-12t-.:1 
4 - i  . 647+20  



I 

LOLA SIdN : , ijRi3AZ';AY' RD. e R I O 2 f  L C l I \ I G I T I J ~  I Y A L  FR4:IF 

NUMdLK LIF M E M E E R S  2 1 z iJnQ?k5S=iT j  D E G R E C S  3 F  F A E t D j X l  1 2  

~ N U M B t X  O F  NfJOES 2 2  W!?ULUS 7 F  t = C A S T I C I T Y ,  K S I  3 1 5 6  
M A X  NO9E S E P k P A T I O i v  3 ?,EI?ICrJ!?CFMFNT ST9ENGTH. KSI 4 r! 

CG'Ji:cETf STRE!C,T!.4, 9 5 1  7Br)O 

a 





L1=tlC C A S F  1 

LOAD . 
i.iOZE L E  O R  I N - L B  P I ? E , T I O N  

r 
-4 -2E50 .  Y 
7 -2 8500 Y 

L3AC C A S E  3 

L 0 E . D  C A S E  4 



I SUPPRESSED DEGREES ClF FdEEDGY 

8 
I 

Y I 

S R O T A T I O N 4  L -. I - .. 
1 4  X 
14. Y I 

14  R O T A T I O N 4 L .  . . 
20 X 
2 3 Y 
20 ROTATIONAL . _. 

, * - - 

) ,  a 
- 2  

. -, 
- ..,- * 

. .. . d  



Y - S E F L E C T I  O'J 9 I N  
- 4 , 0 4 5 E -  l o  
- 4  -945E-03 
-5.r?QSE-03 
- 1 s  947E-02 
- 5 c 6 0 6 E - 0 2  
-5.317E-UZ 
- ? o n !  9E-02  
-2 .996E-12 
- 2  a 99SE-02  
-2.313€-0;? 
- 1 e 1 3 1 E - 0 1  
- 1 e 1 4 5 E - 3 1  
-1 .271E-02  
-2.t(?7E-19 
- 2 c  R37 t-07 
-2.Q14E-03 
-tt .53?E-02 
- 6 e 9 3 9 E - 0 7  
-F;.'?6QE-f)7 
-4 .Q45E-19  
-4 .Q45E-07 
-5*?O6E- i l?  



R G A  C S N S U L , F I  NG Eb4ZI ; i f  E X 5  
T U C S O N ,  - A R I Z O N A  

L 3 k L  C A S E  3 

I I- A L d n C  C A S E  4 



R C A  C O N S U L T 1  l<G 5 N L 1  :iEF,Z 
T U C S 3 N y  A H I L u ~ < J A  

LOAD A X 1  AL SHEAR* X I P S  . 4 n K F P l T r  =T-< I P S  
C A L E  K I P S  I E i 4 3  JENC) I ErdD V I L ) S P A I U  JEluC) 

1 - 2 . 5 5 E + ~ 0  -5.31E-Cl 5 mOlE-2L 2 * h q E + 0 0  -6.20E-01 4. 3 2 E + d @  
2  -1. B O t + 0 0  -3.Gl.E-01 3 -81E-01  1m49E+00 -1. 17E+L3 3 * 5 4 E + G O  
3 - 1 = 3 4 f + 0 0  - 1 . 7 l E - a l  1m71E-01 5.13E-01 - 6 0 6 1 5 - 3 1  1 m d f 3 E + O O  
4 5 e 2 2 t - 0 1  I*Gi3€+00 -1 * C S E + O Q  - 6 * 6 6 E + 0 0  - l . l 2 E + 3 0  -3  e 4 7 E + 0 @  

LOAD P - i j L i  IfdiATE HAG-3 LT-tAOMENT FCCkNT '4 I t  I T Y  
CUh:b L I P S  F T - K I P S  I N G H E S  

1 6 - b  17.2 23.82 
2 5.7 19,: 4 0 ~ 1 3  
3 3  1 ! 5 a ?  5 9 - 3 5  
4 5.3 9.7 19.70 
5 50 2 16.5 39.33 

MEMeER 2 CG:\IC.CA P 

LOAD A X 1  A L  S H E A R t K  I P S  X O M E N T r  FT-& I P S  
C A S E  K I P S  i f  tdD J EP?D I E N 9  E1IdSPAr.I JEND 

1 -?=56E+00 - 5 - 3 1 E - O l  5001E-OL -4e3ZE+Ofl - 5e37E+30  5 a d Z E + 0 0  
. 2  - 1 * 8 0 t + 0 0  -3 .d lE-01  3 - C l E - 0 1  - 3 . E G E + O O  -4.ilE+30 4.99E+00 
3 - 1 = 3 f i t + 0 3  - 1 . 7 i c - G l  1 0 7 1 E - 0 1  -l.E3QE+tIO -2.13E+9Q i m 3 J t + O D  
4 5.LZt-OL i m i 3 9 E + 2 3  - l m 2 S E + O O  ".43E+00 8 .35 f  +00 -9.57f +0CI 

L o c u  p - d ~ T  I ! . ~ ~ T E  -- M A S - U L T - M ~ I ~ E ' \ ~ T  F C C t ' i T V I C  I T Y  
C i l M t !  & I 3 5  F T - K I D S  I N Z Y E S  

1 5 • 6  1 5 0 5  30.32 
2 5.7 26 .9  54.55 
3 3.1 l ? s l  74.33 
4 5.3 12.2 2 4 . 9 4  
5 5 . 2  + 3 7 , 7  .. 5 2 . 9 6  

MEMaER 3 C A I  SSG'J 

L O A D  A X I A L  SHEAR, K IPS b1OMENT 9 FT-KI  P S  
CASE K I P S  IEr13 J E N 3  I END !412SPAi\I J F . 4  9 

1 -7. 13E+00 -2e60E-32 2 a58E-02 2.8hE-Ol -1.10E-31 5 - 0 6 C - 3 1  
Z -4.15E+00 1.37E-al  -1 a37E-Ol -1 a S ~ E + 0 0  4 e 0 9 t - G l  -2  - 4 2 t + 3 9  
3 - 4 * 2 3 E + ~ O  1.53E-OZ - L - 5 3 E - 0 %  -2.71E-01 - 4 . 5 7 E - O Z  -1 -d1E-61  
4 - 5 0 b 5 t - 9 1  1.95E-01 -1.95C-01 - Z . S s E + O O  2 1 6 2 E - 3 2  -2171E+Og 

LUAU P-ULT I i - \ATE MAS-U LT- ?OMEN T  E i t l W T " I C 1 T Y  
C 0 '45 K i ? 5  F T - K I D S  I F J L r l S  

1 17.6 6.9 4 3 1  

L . 1 3 a 0  9.7 1 - 5 4  
3 7.2 5 - 5  9.97 
4 1 7 . i  2 O c  4 20.50 
5 i 3 .6  4 . 5  5.75 



KGA CONSULTING ENG1;JEFSS 
TUCSON, ARIZONA 

LGAO A X I  AL S i i E k Z r  i; I P S  K'3t4F'dT7 KT-&.I P S 
CASE K I P S  1 E i i S  U 1 c h 1 3  L.. I E N n  F-IIOSPAIJ JENO 

1 -7. 13t+0G -2 .03E-22  2 .C'?E-22 -5oOC,S-01 - 5 0 4 5 E - 0 1  5 o d b E - 0 1  
2 -40 1 5 E + 0 0  i.38E-OL - l o 3 ? E - 0 1  2 0 4 2 E + 0 0  2 * 5 3 E + 0 0  - 2 0 8 3 € + 0 0  
3 -4*20E+C13 1 0 5 1 E - 0 2  - 1 0 5 1 E - 0 2  E l  2 0 3 5 E - 0 1  - 2 . 2 8 ~ ' - 0 1  
4  - 5 . 6 5 t - 0 1  1 .96E-Cl  -1 .?Ef-01 2 - 9 1 E + 3 0  3 . ? 9 E + 3 0  - 3 o 5 0 E + 0 0  

LOAO P-ULiX;*iATE !.!AS-'J LT-YOMEhlT ECCENTRICITY  
CUM8 XI?; F T - K I P S  I N L H E S  

1 1 7 0 0  6.0 2. 9 2  
2 1 3 - 5  7.3 5.99 
3 7 o 2 5.5 9. 19 
4 1 7 - 1  0 . 4  0 . 3 0  
5 13.6 5.2 4 .  51  

MEMSER 5 CAISSOV 

LOA3 A X I A L  SHEAR* K I PS MOMENT,  FT-6 I P S  
C A S E  K I P S  I E iJrJ J END I END MIDSPAN JENO 

1 -7. 1 3 f  +00 L*o9f-G2 -2 o 6 9 E - 0 2  - 2 o S h E - 0 1  1. L O € - 0 1  - 5 0 0 6 E - 0 1  
2 3 . 7 3 E - 0 1  2 0  1 Z E - 3 2  -2 o i 2 E - 3 2  - 3 a 7 4 E - 0 1  -6 .3  RE-02 -2.52E-01 
3 - 1 . 0 3 t + 0 3  9.95E-02 - 3 . 9 5 E - O Z  -1.06E+Cl0 2.5BE-01 - 1 0 5 3 5 + 0 0  
4 5 0 5 5 t - 0 1  1 0 9 5 E - O l  -1 .Y5E-01 - Z . B s E + O O  Z . R Z E - 3 Z  - 2 . 3 1 t + 0 0  

L O A D  ?-ULT  1;"lATE #AS-U LT-tJdME'4T ECCENTRICITY 
COMB K I P S  F T - K I P S  I N C H E S  

1 '30 3 1.7 20 1 4  
3 ... 7.3 6 -  1 ?*  3 1  
3 7 0 2  5 . 5  9 0  2 7  
4 11.7 4.9 4.34 
5 9 5 8.5 10. 6 6  

MEMBER 6 CONCeCAP 

LOA9 A A I A L  .> i L r \ n r  Y I P S  MDMEWT, F T - K I P S  P I  r L C ,  

CASE K I P S  iE i \ 13  J E N 3  1 fbln Y I 3 5 P A N  J E h D  
1 -7.13E+Or3 2. i 3 E - C 2  -2  070E-02  5 .05E-01  5 .47E-C1  -5 .87E-01 
2 3 .73E-01  2 o S 5 E - 0 2  - 2  oG5E-02 2.53E-Ll1 2 0 8 5 E - 3 1  -3 .L7E-01 
3 -1.0t)f +00 8*35E-G2 - 8 0 9 6 E - 0 2  l * 5 q E + 0 0  1 . 7 1 E + 0 0  - 1 0 8 5 E + 0 0  
?t 5.  h 5 E - 0 1  1 .95E-21  -: .96E-Q1 2 . 9 ? € + 0 3  3o?3E+CO -30  5 0 E + 0 0  

L O 4 0  P-ULTIVAT E MAG-!JLT-N!C!L?tfJT FCCENTR I C  I T Y  
Cl14?3  K I P S  FT-KIP' ,  I b!G YE S 

I 3 . 3  1 - 4  1.75 
I 

2 7.8 5 * 0  9.12 
3 7.2 5.5 9.19 
4 1 1 - 7  '4 a'-' 4 -  '27 
5 9.6 7.9 9.39 



REMSER 7 C A I  SSO!.i 

L O A D  1 C A S E  
A X 1  k L  SHEAX,;< I P S  MOMFNTr  F T - & I  P S  

K I P S  1 Z 33 JEND I END M I D S P A N  JENC) 
1 -2.56t+00 S . i l 1 E - 0 1  - 5 . C l E - 0 1  - 2 * h 9 E + 0 0  8 .19E-01  - 4 0 3 3 E + 0 3  
2 

3 
-1 .51E-01  2.29E-01 - 2 0 2 3 E - 0 1  - 1 . 7 7 € + 0 0  -1 .79E-01 - l a 4 2 E + 0 0  
- 1.21 E - 0 1  - 0.94E-OZ -5 e94E-02 - 7 0 7 4 E - 0 1  -2 .63E-01  -1 0 9 9 E - 0 1  

a 4 - 5 a L Z E - 0 1  1 * 0 8 E + O 3  -1 .C$E+O!I - 8 . 6 6 E + 0 0  - 1 * 1 1 E + S O  - 5 a 4 3 E + 0 3  

LOAiJ P-ULT Il.iATE HAG-ULT-YOPENT E C C E K r S I C  I T Y  
COf?B & I P S  F T - K I P S  I?IC HE S 

1 3.a 2.7 2 7 - 2 5  
7 
6- 3 . 6  17 a 5  5 8 - 5 1  
3 3.1 15.1 59.36 
4 3 . 4  5.6  27.36 

- 5 3 . 3  - .  15.3 5 9 -  9 1  

LOAD A X 1  AL 
C A S E  . . K I P S  

1 -2 .55E+00  
2 - 1 . 5 L t - 0 1  
3 1.2I.E-01 
4 - 5 a L Z E - 0 1  

L l j A O  
CSMB 

1 
2 
3 
4 
5 - 

Sh'E.4Rq rC I P S  . M O K F K T v  F T - K I P S  
I E l i D  JEND I F N O  I ~ I C J S P A N  J E N I )  

5 * 0 1 E - 3 1  - 5 . 0 1 E - 0 1  4 * 3 7 E + 0 0  5.3RE+00 -5093E+OCl 
2.L7E-2: - 2 . 2 7 5 - 3 1  1 * 4 2 E + 0 0  1 .75€+33  -2 r l O E + 0 0  
6 . 5 4 2 - 3 '  -5 .94E-02  1.'37E-01 3 .32E-01 - 4 0 0 7 E - 0 1  
l . jOE+OZ - 1  .O!E+OO 5- ' tTF+OO ,3.25E+00 - 9 0 6 7 E + 0 0  

- M E M a E R  9 S L A  U 

L O A D  A X 1  A L  SHE:*Rv K I P S  MOMENT,  F T - < I P S  
C A S E  K I P S  iEi43 JEt.40 I chin ?tTG'5PAN JENO 

1 ' -5.OLE-01 2 . 5 S E + 0 0  -2 .13E+00  - 3347E+00  1.33E+G0 
Z I -3.8UE-91 1 * 3 3 E + 3 0  - l * S 0 E + C 3  - 3 . .  6 C + 2 3  1 . 5 3 E + 0 0  
3 - 1 a 7 L E - 0 1  L.3SE+CG -1-36E+UC - 2 w 3 Q E + 0 0  - L * ~ 8 t + 0 9  -2 - 1 9 f - 0 1  
4 '+.43E-U1 - 5 . i Z i - G 1  S.)IZE-01 [-[ ' . j 0 l 5 t + O 9  - 9 0 t 5 i + 0 0  

I 



DEFLECTIONS : C A S E  1 7.23t-(23 C A S E  Z 3.Q Z A S E  3 iJ.0 
4AXE;q" 'J  gi+i[ 7.,73E-23 ( ! -  / 143?1)  

L O A D  A X 1  A L  S Y E A R I K I P S  M O M E N T ,  F T - < I P S  
C A S E  K L P S  I f  ;ii) JENC I END M I O S P A N  JENO 

1 -5.31~-01 2 0  1 3 E + 0 0  -1 0515-31 - 1 0 3 3 E + 0 0  5 . 7 5 ~ + 3 n  -8.54E+03 
2 -3.81 E - O l  l . G q E + C Z  - 1 . 3 O E + O C  - 1 0 5 3 E + 0 0  6 e Z 5 € + 3 0  - 1 o 4 3 E + O l  
3 -1. ilti-01 b m 4 4 E - 0 1  -6 044 5-01 Z e l Q E - 0 1  3 o D l E + O ?  - 5 . 8 C l E + 0 0  
4 4 . 4 4 E - 0 1  - 5 0 2 2 E - 8 1  5 . 2 2 E - 9 1  8*66E+00  6 e 4 0 F  +00 - 4 0  1 4 E + 0 0  

DEFLECTIUNS : C I j E  1 4.C.3E-53 C . 4 5 ~  ' 2  3.9 C A S E  3 3.0 
.YAXZMiJ:l D L + L L  4 a ? ? E - 0 3  ( L  / I 5 5 3 9 1  

L O A D  A X 1  AL S Y E k 2 r K I P S  MOMENT, F T - K I P S  
C A S E  d l  P S  L C r Y J  J E b!3 I F-&I7 r 4 I C S ? k N  JELr !  - -I.- 

1 - > . d l k - d l  1 . 5 1 i - G l  ? . 2 7 2 ~ 0 C  S = 5 4 E + 0 0  dm l ? i + 3 3  -S.l9E+00 
2 - 3 .  81 t - u l  - 1 . C 5 E t G 3  1 .Ct-;433 1 - + n E + O P  1 . 1 2 E + 0 1  - d . j O E + 0 3  
3 -1.7Lt-U1 5.445- ;1  - L . & G t - 9 1  5 r d n E + O O  7 .S9E+3?  - 9 .246+60  
L) 4 . 4 > t - 3 1  - 5 . 2 Z E - 3 1  S m 2 2 5 - l j 1  4 . l k E + n q  2.7 5 k + 2 3  -1.365+00 

O E F  L i C T  IOrdS : CASE 1 -i.45E-33 C A ' E  2 0.0 C A S E  3 0.0 
Y A X i 3 " H  3 i + i L  - L . 4 5 E - C 3  ( L  / 3 2 7 6 7 1  

L O A ~  A X I  A L  SI.;,C:,~, K r ~s 
C A S E  K l  P S  ~crr;Q JEND ' C ., 

1 - 5 . O L E - 0 1  - i . i )7E+',3 3 . C ' 4 E + O f l  
2 -5.bLE-Cj1 -1*C5€+32 1 .DSE*CC 
3 - 1 . 7 L E - 0 1  - 2 0 2 Z E + 0 3  2 . 2 2 L + 3 0  
4 4 * 4 T t - 0 1  5 2  5 . 2 2 E - 3 1  

I I 

M O M E N T ?  F T - K I P S  
1FYD M I D S P A N  JENO 

6.iQE+30 -6 .SSE-Ol  1 . 1 7 t + O 1  
P * 3 h E + 0 0  3.75E+90 8 0 5 3 5 - 0 1  
9 c Z c E + f i O  -3.595-UL 903SE+00 
1 * 3 6 E + 0 0  - Y r 0 7 € - 9 1  3 0 1 7 f + 0 0  



R G A  C 3 N S U L T I h G  E h G i 1 u 2 F R j  
T U C S ~ N I  A X I Z a N A  

MEb'taER 1 3  S L A ~  

DEFLECTIOP4S : L A S E  1 -5.7LC-24 C A S E  ? 3.0 CASE 3 0 - O  
fiAXI:-:iJY fJL+LL -9.75E-04 ( L  /235533 

LOAD A X 1  A L  S H E A R T K I P S  WOMFNTT F T - & I P S  
-. . C A S E  - K I P S  I E i d C  JEND I E N D  M I O S P A N  JEN 0 

1 -5mOlE -O l  -3*04E+OJ 3m4eE+00 - 1 * 1 7 E + O l  -1 m47E+31 1 m79E+01 
2 -3m83E-01 -3. 9 2 E + 2 3  3 e92E+OC - 9 m 5 9 f - 0 1  -4m52€+00  d m 3 5 k + 0 0  
3  -1m7ZE-OL -2 *22E*G3  2 m226+00 - 9m946*00  -1.2 l E + Q L  1 - 4 2 k + 0 1  - 
4 4 - 3 9 E - O l  -5m2ZE-Gl 5.22E-01 -3m17E+30 -3m57E+O2 4.17E+00 

M-ULT ? E I N r  AT.  1 
T- T-K 5';. F T  EON 

I EbiD 33.3 0 -  9 7  9 - 1  MINIMUY 
J Eii i) 4'3. 3 1.29 9 - 1  

f 
I lEMBEl? 1 4  , S L A G  

DEFLECTIONS : . C A S E  1. - 2 - 1 3 C - 8 3  C A S E  2 9 - 0  CASE 3 Ornil  

Y 
IIAXIIY'JI.1 ZL+LL  -2. 1 3 E - 0 3  ( L  / 3 2 7 6 7 )  

LOAD A X I A L  SHEAil. ;< I PS YDYFhTr  F T - < I P S  

@ 
C A S E  K I P S  i E i i 3  JEE3 ! EWn ?!IDSPAN J € \ i D  

I 
1 - 5 ~ d 7 k - U l  3.05E+30 - 7  m 2 : t - 3 1  - 1 m d 5 E + 0 1  1 m 3 8 E - 3 1  -9m52t+UD 
2 - 2 a 4 1 t - 0 1  Lmc3E-51 - i - 2 3 E - n 1  u A -5.55f + O n  - 4 .  L Z E + 0 0  2 m63E+03 

Q 3 -1 .57E-Ul  1 38E +St? - 1 .')ZE+ '33 - l e 4 n € + 9 1  - 1 . 2 ~ ~ + 0 3  - l . ~ ( + k + 3 1  
4 0.0 v . i 5c -C2  - 4 . Z t E - Q 2  - b . S l E - 0 1  - 4 - 3 8 E - O l  L.35E-01 

4 MEMSER ,151 

;4-ULT ?,EINF 4 C  I 
FT-,V, S:J F T  EQN 

I 49.7 1.21, 3 - 1  
J E h 3  32.7 0.87 9-1 MINIMUM 
M I 3 3 P A I J  6. 7 Om21 9 - 1  d / 3 3 %  I N L R E A 5 E  

I 

D E F L E C T I O N S :  C A S E  1 1 . 8 7 5 - 3 3   CASE^ 7.n L A S E  3 0.0 
V k X i X u t 4  s L + l L  ?.z?E-0' (L /2r)3391 

I LOAD A X I  AL Si+EAX,;:!F'S M O M F Y T *  F T - & I P S  
CASE K I P S  I E i i 3  JEXS I Fhl9 M I D S P A N  JENO 

1 -5.27E-01 7 . 2 i E - 3 i  - 2  o C 5 E - 3 4  9.52E+SO l r 5 4 E + 3 1  - l m 0 7 E + 0 1  
2 - 2 . 4 7 t - 0 1  2.23E-01 - 2 . 2 3 E - 9 1  -2 .6QE+00 - 2 0 3 4 E + 3 3  1 0 9 9 E + 0 0  
3 -1. 5 7 t - U l  1 Smf2CE-Ol 1 . 1 4 f + 0 1  1m3t lE+Ol  - 8 m 6 4 f + 0 0  it ft 1 mO!lk-03 4.26€-0? - 4 m 2 5 E - O Z  -1 .35E-01 -6m75f-02 1 e O l E - 0 4  



LOAD A X I A L  SHEARTKIPS Y P G E N T T F T - < I P S  
C A S E  K I P S  I E N D  J E N C )  1 END H I 2 S P A N  J END 

1 - 5 e 2 7 E - 0 1  - 5 a 4 7 E - 0 5  1 * 9 2 E + 0 0  L a 0 7 E + 0 1  8 * 6 3 E + 3 3  - 3 a 3 6 € + 0 0  
2 -2a47E-U1 2 a 2 3 E - O l  -2 a23E-$1  -1*9RE+OO - 1 0 3 ? E + 3 0  2  e03E-CJl 
3 - 1 . 5 7 ~ - 0 1  -B.BOE-OL 8 * 6 0 ~ - 3 1  8.64E+G0 5aLZE+OO - 1 a 0 0 t + 0 0  
~t 0.0 ba2SE-02  - 4 a 2 5 E - t i 2  - 1 a 0 1 E - 0 4  1.70E-31 - 3 e 4 1 E - 0 1  

>:-'JL T Q E I N F  A C  I 
F T-K SQ FT Er3N 

I END 29.6 0.97 3 - 1  MINIMUII 
JENO 7.4 OaZ3 9 - 1  t4/33% INCREASE 
i4IDSPAN 21.1 Q.55 9 - 1  ,.!/33X INCREASE 

MEHi3ER 1 7  SLAB 

DEFLECTI3NS : C A S E  1 - 7 a 0 5 f - 2 3  , C A S E  2 0.0 C A S E  3 0.0 
M A X I Y U E  D L + L L  - 7 a 0 5 E - 0 3  ( L  ( 1 3 6 1 0 1  

LOAD A X I A L  SHEAR, K I P S  YDMENTI F T - K I  PS 
C A S E  KIPS I E ~ U D  J EF;.:~ I ~3 MIDSPIN JEND 

1 -5 .27 f  - 0 1  - i a d 2 E + 3 3  J a 5 5 E + 5 3  3.3bE+30 -5 . ' /SE+aO 1.85E+01 
2 -2 .47E-01 2.23E-01 -2 .L3E-31 - Z a - 3 3 E - O l  b a d 7 E - d l  -La53r+33 
3 - 1 . 5 7 t - 0 1  -6.63E-g1 ~ j a g 9 C - 9 1  l.oOE+OO -1*93i+33 5 * 4 5 t - + 0 0  
4 0.0 4.25E-02 -4.26E-02 3 * 4 1 E - ? 1  5 . l l E - 9 1  -6a3li.i-01 

!4-GLT (?E!N= 4~ I 
F 1-1: S!2 FT c r ~ l d  

I ENG 7.4 0.23 5 - 1  d/33% INC9EASE 
J E N D  35.2 3.87 9 - 1  b!1NIi4U~i 
HYIIDSPAN 11.3 C.35 4 - 1  h'/37"C,hJCREhbE 

I 

E l E M R E R  1 8  SLAB 

DEFLECTIONS : C A S E  1 -0.3ac-33 C A S E  z 3.0 C ~ S E  3 0.0 
M A X I M U M  3 L + L L  -5.3CJE-03 ( L  1 1 2 7 0 0 1  

L3AD A X I A L  SHEAR.K I PS I l Q M F R T v  F T - K I P S  
CASE K I P S  ZEi iD JEFJI) I ERD'  HTDSPAN JEND 

1 -5eOLE-Ol  3 * 4 S E + 0 3  -1 a $ 5 E + 0 0  - 1 a 7 Q E + 0 1  -7,51E+OQ -1 .81E-01 
2 - 2 . 2 b t - 3 1  - i . S I E - 2 1  1 - 5 1 C - 3 1  L*99E+00 1.39E+39 -3.23E-01 
3 -6.8Lk-02 1.21E-S1 - 1 a Z l E - O l  -3eb?E+On -3.2gE+00 2.HOE+33 
4 - 4 e 3 7 E - 3 1  - 5 a 2 2 E - 0 1  5 a 2 2 E - 0 1  4 * 1 7 E + 0 0  ? e 4 3 E + 0 0  - 5 - 9 3 E - 0 1  

14-ULT 9 E I N C  AS  I 
F T-I< S C  F T  f n N  

I E N 9  31.2 9 . 9 7  9-1 M I N I V I U M  
JENO 4.5 '3.14 1 t i / 3 3 X  INCQEASF 
M i D S P A N  16. 1 0.5'' 7 - 1  * ! / 3 3 Z  I N C q i A S E  



I.1EMk3ER 1 9  SLA ij 

OEl=CESTIUhJS : C A S E  1 i . " u 3 - 3 7  ' , : , S C  2 9.0 : A S €  7 5 . 5  
MAKI:b! t iK Z L + L L  4 . 3 3 5 - 0 7  ( 1 -  / 1 9 6 0 7 )  

LrJAO & X I  AL S H E A A t  K I P S  MOMENT, F T - K I P S  
C A S E  K I P S  A C ~ D  J S R 9  I E N D  M I D S P A N  JEND 

7 . - .  

1 . - 5 . d l t - i r l  1 = 9 5 E + 3 0  - 4 - 5 7 E - 0 1  1.81 E - 0 1  5.39i+00 -3=13t+00 
2 -2.LSE-01 - 1 . 5 i E - 3 1  1 = ' l C - O L  R . 8 Q E - 0 1  3 . 9 3 E - 3 1  1 - 9 3 E - 0 1  
3 -6.81 E - 0 2  1 - Z L E - O l  - 1 - Z l E - 0 1  -2. b3f+00 -2.&3>+90 L.00L+00 
4 - 4 e 3 b E - O l  - 5 . 2 2 E - 3 1  5 - 2 2 E - g l  5 0 3 n E - 0 1  - 1 m 3 3 t + 3 0  2 . 7 5 E + 0 0  

M-UCT ? C !  FJC AT. I 
c T-;; S2 F T  EQN 

I END 4 .5  @ a  1 4 '  3-1 r f / 3 3 %  i Y L q . E A 5 "  
JENO 12.3  0 . 3 9  9-2 d / 3 3 4  I N C R E A S E  
M i O S ? A ? J  S.2 9 .25  9-1 . K / 3 3 %  I q C R t A S F  

D E F L E C T I D N S :  CASE 1 6 w 5 3 E - C ?  C A S E ?  3 .0  C A S E  3  0 - 0  
MAXIi.lU;.I S L + L L  6 -  5 3 E - 0 3  ( L  / 1 2 ? 5 2 )  

LOAD A A I A L  S ~ ~ E A R T K I P S  WC!YFkT, F T - < I P 5  
C A S E  K I P S  I E i 4 C  J 3 ? : 3  I FPjD I".TdSPAN J END 

1 -5.01 t - b 1  4-  57t-01 1 e 0 5 E A 0 @  d . l 7 F + f ? O  ' J e - > Q E + 3 0  -b  w l l E + t J O  
2 - Z . Z j e - c ) l  - 1 . 5 1 E - 0 1  i .5! k-21 -L . r l 3F -J1  - 0 . 3 5 ~ - 3 1  1 .11 i+00  
3 -608Lt-UZ 1 . 2 ~ c - 3 :  - 1 . Z I L - Q l  -2 ,OqE+nO -1.57k+30 1.LOr+30 
4 - -  -5 .22E-G l  5 . 2 2 5 - C l  - 2 . 7 5 E + 0 0  - (+ ,4?E+39 S m 2 3 E  + O O  

:;-'JLT i ' f  4r. I 
F T-f', 5"FT E 3:4 

I E l i 9  12.3 0.3? 9-2 r i / 3 3 %  1 N C 2 4 4 L E  
JkND I+=> 0 5 4 5  9-3  i / 3 3 ? ~  I N C 9 E A L E  
M I D S P A N  14.3 0.44 9-2 t , / 3 3 %  I N C S E A b E  

MEMBER 2 1  SLAa 

D E F L f C T I r 3 N S  : CASE 1 8.92E-34 C A S E  2 0.3 , A S E  3 3 - 0  
H A X I f l U M  D L + L L  2 - 5 2 C - C 4  C L /32767) 

LOAD A X 1  A C  S S E - A R t K T P 5  " n M F M T 9  FT-Y I P S  
C A S E  K i  P S  I E i4D J E i i C  I F !\I D 0 I D q P A N  J F:L D 

1 - 5 e G l L - 0 1  - 1 o 0 5 E + 3 0  2 . 5 5 E t C O  6 = 1 1 E + U ?  1 .59E+03 5 - ~ 3 E + 0 3  
Z - 2 . L 6 t - u 1  - 1 . 5 L E - 2 1  1 0 5 1 L - 3 1  - 1 = l l E + 0 3  -i.53E+C9 2.13k+03 
3 - 6 . B l E - i ) 2  1 . 2 L E - 0 1  - 1 . Z : f - 0 1  - l * L O E + J O  - h r J 3 i - ~ 1  4 . 9 S E - 0 1  
4 - 4 . 3 8 E - 6 1  - j o L Z E - G 1  5 . 2 Z E - 0 1  -5*ZqE+03 -7 .341+3 '7  3=65E+O!Y 

;?-L!-T ? : IN"  Ac 1 
FT-K 5 ; ;  F T  b= r~ 

I EN2 I40't 0 1  3-5 t i / 3 3 Z  I N l P 5 A 5 C  
JE?D L L .  -J -l d -; 9.73  3 - 2  ~ 1 3 3 %  I I ~ P ~ A : : ~ :  
141!2;?A*: 1 2 a i. (7 . -4 3 9 - 5  ; ~ / 3 ? > ~  I X L ~ , L ! ~ -  



R G A  C ' I ~ S G L  T I ~ J G  E I Y J I  . A t E X S  
TUCSON* A R I Z O N A  

a 


