
307

TABLE B7 SCHEDULE OF MEASURED AND MODEL MEAN 
PEAK RESISTANT SHEAR STRESS 
FOR SPECIMENS IN CHAPTER 4

Specimen d a/d fcu P c VR VRm
Type

(mm) (MPa) a) (MPa) (MPa) (MPa)

Prestressed 50 1 , 0 30 1 , 6 6 , 0 1 3 , 0 1 2 , 5

Slab (punch)
I t

50 1 ,5 30 1 , 6 6 , 0 5 , 8 6 , 0

tt
50 2,4 30 1 , 6 6 , 0 3 , 4 4 , 0

ft
50 1 , 0 30 1 , 6 6 , 0 1 2 , 3 1 2 , 5

tt
50 1 , 0 30 1 , 0 3 , 0 8 , 9 8 , 6

ft
75 1 , 0 30 0 , 7 3 , 0 6 , 5 6 , 5

tt
75 1 , 0 30 1 , 2 6 , 0 8 , 7 1 0 , 1

1
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APPENDIX C

i'EST RESULTS PERTINENT TO CHAPTER 5

A summary of the test results for Chapter 5 is included in this 

Appendix. Examination of this test data indicates that the par­

tial elimination of local bond does not have a significant in­

fluence on the shear performance of the structural elemfcut.

The tesi results have again been recorded against the five pa­

rameters which have v'ten perceived within the scope of this re­

search as having the major influence on the shear performance of 

the reinforced concrete structural elements.

A new, universal model for the evaluation of resistant shear 

stress is proposed in Chapter 8. This model is developed inde­

pendently of the influence on shear performance of local bond. 

The predicted resistant shear stress for each structural element 

according to this modei is presented adjacent to the test result
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for direct comparison. The notation used in this table is con­

sistent with the remainder of the thesis, and all parameters are 

defined in the list of symbols.
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TABLE Cl SCHEDULE OF MEASURED AND MODEL MEAN 
PEAK RESISTANT SHEAR STRESS 
FOR SPECIMENS IN CHAPTER 5

Specimen d a/d fcu P V VR VRm
Type

(mm) (MPa) (%) (MPa) (MPa)

R C Beam 220 1.0 20 0.5 0 2.3 2,4
(2 pt load'g) 
(debonded)

f t 220 1.0 20 1.0 0 2,8 3,2

t f 220 l .o 20 2,0 0 3.6 3,9

f t 220 1.0 20 3,0 0 3,8 4,2

R C Beam 220 1.0 20 0,5 0 2,2 2,4
(2 pt load'g) 
(normal bond)

f t 220 1.0 20 1 . 0 0 3,0 3,2

f t 220 1,0 20 2,0 0 3,3 3,9

f f 220 l .o 20 3,0 c 3,6

-------------------------------------

C
M



311

APPENDIX D

TEST RESULTS PERTINENT TO CHAPTER 6

A summary of the test results for Chapter 6 is included in this 

Appendix. Exami :tion of this test data indicates the consistent 

performance of deep sections relative Vo the other parameters.

The test results have again been recorded against the five pa­

rameters which have been perceived within the scope of this re­

search as having the major influence on the shear performance of 

the reinforced concrete structural elements.

A new, universal model for the evaluation of resistant shear 

stress is proposed in Chapter 8 and the predicted resistant shear 

stress for each structural element according to this model is 

presented adjacent to the test result for direct comparison. The 

notation used in this table is consistent with the remainder of 

the thesis. The link reinforcement ratio, y, is identified more
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clearly by the additional notation that fv) implies vertical 

links and (h) horizontal links.

In order to demonstrate that shear resistance enhancement by us­

ing links appears to decrease for shallower sections, additional 

results are presented in Table Dl, together with the model pred­

ictions .
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TABLE D1 SCHEDULE OF MEASURED AND MODEL 
PEAK RESISTANT SHEAR STRESS 
FOR SPECIMENS IN CHAPTER 6

MEAN

Specimen
Type

d

(mm)

a/d tcu

(MPa)

P

(%)

V
VR

(MPa)

VRm

(MPa)

R C Beam 
(1 pt load'g)

1170 0.9 35 1,5 0 1,9 1,8

tt 1170 0,9 35 1,5 0,004v 4,0 3,8

tt 1170 0,9 35 1,5 0 ,004h 3,8 3,4

tt 1170 0,9 25 1,5
\002v 

+0,002h 3,8 3,6

R C Beam 
(2 pt loading)

220 1,0 20 1,6 0 3,6 3,7

tt 220 1,0 20 1,6 0,004v 4,7 5,3

tt 220 1,0 20 1,6 0 ,002v 4,0 4,5

tt 220 2,0 20 1,6 0 1,4 1,5

tt 220 2,0 20 1,6 0,004v 3,5 4,1

tt 220 2,0 20 1,6 0,002v 2,5 2,8

tt 220 2,0 20 1,6 0,004h 1,7 1,9
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APPENDIX E

DIAGONAL SHEAR CRACK WIDTH MEASUREMENTS

Measurements of the maximum crack width of the diagonal shear 

crack which precipitated shear failure for a variety of struc­

tural types are given in Tables El and E2 of this Appendix. As 

is evident from these tables, there appears to be no distinct 

trend regarding the value of this crack width with respect to any 

of the major parameters considered in this work for specimens both 

unreinforced or reinforced for shear. In particular, the maximum 

crack width measured did not vary appreciably over the signif­

icant depth variation considered. The measurements were taken 

using both demec readings and scaling off appropriate photo­

graphs .
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TABLE El SCHEDULE OF DIAGONAL CRACK WIDTHS 
MEASURED AT VIRTUALLY THE INSTANT  
OF PEAK SHEAR RESISTANCE.

Specimen
Type

d

(mm)

a/d fcu

(MPa)

P

(X)

V
VR

(MPa)

VRm

(MPa)

Crack 1
Width
(mm)

R C Beam 
(2 pt load'g)

125 1 . 0 25 0 , 5 0 3,3 3,3 0,9
tt

125 1 , 0 25 1 , 5 0 5,5 5,8 1.5
ft

125 1 , 0 40 1 , 5 0 6,0 6,6 1.1
ft

175 l.o 25 0 , 5 0 2,8 2,9 1.3
tt

175 1 , 0 25 1 , 5 0 4,0 4,7 1.0
»t

175 1 , 0 40 1 , 5 0 4,3 5,4 1.4
tt

175 0 , 8 20 1 ,5 0 4,8 5,8 1.2
tt

175 1 , 0 20 1 ,5 0 3,6 4,2 1.4
tt

175 1 ,5 20 1 , 5 0 1,8 2,1 1.6
tt

175 2 , 0 ?.0 1 , 5 0 1,4 1,5 1.4
tt

175 3 , 0 20 1 ,5 0 1,3 1,5 1.5
tt

270 0 ,*» 40 0 , 5 0 3,4 3,2 1.2
tt

270 1 , 0 45 0 , 5 0 3,5 2,9 1,3
tt

270 1 , 0 25 1,5 0 3.4 3,6 1,0
tt

220 3 , 0 20 2 , 0 0 1.3 1,4 1,5
tt

220 3 , 0 25 2,0 0 1,4 1,5 1,6
tt

220 3 , 8 20 2,8 0 1,4 1,4 1,4
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TABLE E2 SCHEDULE OF DIAGONAL CRACK WIDTHS 
MEASURED AT VIRTUALLY THE INSTANT  
OF PEAK SHEAR RESISTANCE.

Specimen
Type

d

(mm)

a/d fcu

(MPa)

P

(%)

V VR

(MPa;

VRm

(MPa)

Crack
Width
(mm)

R C Beam
(2 pt load'g) 570 0,9 20 0,5 0 2,6 1,9 1,2

«« 570 0,9 40 0,5 0 2,9 2,3 1,5
t t 570 1,0 20 1,5 0 2,3 1,9 0,9
• 1 570 0,9 50 1,5 0 3,9 3,1 1,0
I f 1170 0,9 45 0,5 0 1,9 1,7 1,3
f t 1170 0,9 25 1,5 0 1,8 1,5 1,7
f t 1170 0,Q 35 1,5 0 1,9 1,8 1,4
t t 1170 0,9 35 1,5 0 ,Q04v 4,0 3,8 1,4
t t 1170 0,9 35 1,5 0,C04h 

0 ,002v

3,8 3,4 1,5

f t 1170 0,9 25 1,5 +0,002u 3,8 3,6 1,4

Haunched 270 0,6 20 1,3 0 3,7 5,0 1,3
in-situ corb.

I t 270 0,6 40 0,4 0 4,2 4,6 1,1
•  t 270 0,6 40 1,3 0 5,4 7,3 1,4
I t 270 0,6 20 0,4 0 3,1 3,7 1,1

Prismat ic 220 1,0 30 0,5 0 2,7 2,8 1,4
Corbel

f t 220 1,0 30 1,0 0 3,6 3,7 1,7
t t 220 1,0 30 2,0 0 4,3 4,6 1,3
t t 220 1,0 30 3,0 0 4,7 5,0 1,3
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APPENDIX F

SAMPLE NON-LINEAR FINITE ELEMENT ANALYSIS

A typ.cal example of a non-linear finite element analysis of a 

prismatic corbel structural element is given in this Appendix. 

The finite element mesh for this plane stress analysis is shown 

in Figure FI. A large number of such analyses were undertaken 

in order to assess the influence of various parameters on the 

displacement trends of the strurture. Typical displacements at 

pertinent points in the structural system are indicated in the 

nodal printouts of tht. mathematical model.

The parameters of grade of concrete, flexural steel ratio, depth 

of section and a/d ratio were all considered in these finite el­

ement analyses. Computer plots indicating the manner in which the 

a/d ratio wa: varied in these analyses are included as an example 

and the stress plots for tbe variation in this parameter are given 

in Figure F2.



The non-linear analyses were undertaken using 8 noded 

isoparametric concrete elements with the element stiffness matrix 

formulation incorporating a cracking model for the concrete. The 

flexural reinforce nt was modelled using appropriat truss ele­

ments. The sample printout indicates the zones of the prismatic 

corbel which are cracked under the influence of increasing load. 

While it is evident from the printout that the flexural ultimate 

limit state of the structural element can be predicted from a 

record of plasticity being Kttaineu in the truss elements, there 

appears to be be no similar specific prediction of the occurence 

of the shear ultimate limit state being attained in the corbel. 

An evaluation of the displacement trends of the appropriate nodes 

of these finite element analyses did, however, coincide well with 

the test results and the predictions of the simplistic model. As 

is clear from the sample results, an extended zone of cracking 

is predicted by the model at the test result value of the ultimate 

limit state of shear, and while this was somewhat in contrast to 

the observed test behaviour of the development of a single diag­

onal shear crack, the results could still be correlated reason­

ably well by concentrating and summing the effects of the finite 

element cracking of the appropriate cracked zone.



319

FIGURE FI FINITE ELEMENT MESH REPRESENTATION 
FOR NON-LINEAR PI ANE STRESS ANALYSIS



FIGURE F2 STRESS TRAJECTORY PLOTS WITH VA RIAT ON 
IN a/d RATIO FOR PARAMETRIC EVALUATION  

USING PLANE STRESS FINITE ELEMENT ANALYSIS



ADINA input data for non-linear analysis
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ADINA output for non-l inear analysis
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LQ .1 ,  HOI)Al DAMPING fAt. lORS AHJ INPUl

324
CARD NUHHIH f

HO 0» RlOCkS Of m i l l  I VI RT I M  Wf SS
p.r I ORMA 1 I ON 1 I Ml SUPS ..........................(HSRCfR)
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ASSOC I A l  f  0 QUANT I I I I S  P R l N f - O U !  . ( NPR I B | *

NUMRI H 0 *  B lOCHS Of MOI'AI i ’R l N l O U t .......................  ( N P B )  • \

I ) I SP i ACI Ml N 1 PRINTOUT COOl . . .  ( fO C )  • 1
I Q . O ,  NO P RINT ING  0» O iS P L A C I H I N I S  
IQ  1. Pf I N I  m S P l A C I H t  NTS

V I  IOC l i t  PR S N 10 i l  T C O O l .............................................................. ( I  V C )  *  0
Q 0 ,  NO PH I N I  I NO Of V l l O C l T l f S

- * -

fQ. 1 . PRINT VI IOC I I I C S

ACC I I  f RAT I ON PR'NIOUI COOf ............................................. ( I AC) 0
fQ .O ,  NO PRINTING Of AC Ctl fPA T IONS 
10 1. PBIN ’ A C C l l fR A l IO N S

FLAG IOR P R l N l l N f .  SlORAGI I Nf URMA1 I ON . . M 8 I P R T )  r  0 
I Q . O ,  DO NO' PRINT 
I Q . 1 ,  PRINT

CARO N 'HMf R Q

f  L Ai fOR SAVlNr. INr'J» fJA IA ON 1API (NPJTSV) *  1
IQ 0 .  WHI1I ONI ’ H« H Hf A 01 H 
10 1, WRlTf A l l  INPUT f)A t A ON POPlHOtf

NO Of B I O O S  Of T i HI S U P S  TOR SAVING
NODAl RISPONSIS ON t A P I ......................................( NOOSVB) - *

I Q .O .  NO Af I I ON

NO Of BIOCKft 0» I I Hf STfPS f OH SAViNl.
f l l M I N T  R IS f ’ONS'S ON 1 A P f ................................... ( I lM S V B )  T

10 0.  NO AC 1 I ON

NOOI OA1A SAVf TAPI NifMRf R ................................... ( IUN O O f) *  60

THIISS/Bf AH I API NOHHI R ................................... ( 4 U1 ) • 60

? / 0  CONIlNUOH IAPI NUMBIR . . . . . . . .  1 IU? ) '  60

I / O  CON I INOUM AND Sill  I t  TAPI NUHRf R . . . . ( IUJ  ) •  60

0 1 S*M ACI HI NI SAVJ C O O l ..............................................( JDC ) 1
IQ O. NO SAVIN< Of 1)1 SPI. AC I Mf NIS 
fQ 1. SAVf I) I SPI ACT HI N IS  ON POP I HOI I

V I IO C 11V SAVf C O O l ........................................................(JVC) 0
IQ 0 ,  NO SAVINC Of V f l O C l T l l S  
I Q . 1 .  SAVl VI IOC I 1 I I S ON PORIHOlf

A C C l l f R A l  ION SAVf C O O l ............................................. M A C )  * 0
I Q .O ,  NO SAVINC 01 A C C f lfR A f IO N S  
I Q . 1 ,  SAVl ACCI I I RA1 IONS ON PORI HOI I

TCNPf HA IORf SAVf COO* ..............................................( J T C )  0
I Q .O ,  NO SAVING 01 T fH P fR A IU M S  
fQ 1, SAVl IEHPfRA1URIS ON POHlMOlf

-  I B IS  IS A NONi lNfAR SI AT 1C ANAIYSIS 
1 S O I 0 T I O N  O f  I  A I I  C A R O S



HI Ot.K U l l  i N i l  ION CARDS ION H K l l l V l  S H M N I S S  HA I N I X Hi  I OHMA I I ON » IH I  S I I P S

( NO 1 A n h  I CABl f  FOF< L I N I A R  A N A L Y S IS ,  F X P l l C l l  TIHF ( N i l  ORA I I ON ON MODI SUPFRPOSI 1 I ON A N A L Y S IS  ) 3 2 5

BLOC*  1

f l K S l  S U P  OF T H IS  Hi 0 0  ( I SN f f  0 ( 1 , 1 ) ) 1
i a s i  s i » p o f  t h i s  m o o *  ( i s k m b i ? .  n )  v
I NCR I Ml NI IN T I HI S U P  . ( I SRi f B ( 3 . I ' l  1

B IO CR O H  IN H  ION CAROS fo r  PH I N T - o u t  T I h i  s i i p s  

( NOT A P P L IC AB L E,  IF lO U I I ’ I . t Q  O ON HAS U R  CON I KOI CAHO ft ) 

BLOC* I

I INST S K I  01 T H IS  Hi 01 >  ( I l ' h l H l  I ,  1 ) )  1
I A S I  s i l l *  OF THIS  H l O O  ( 1 P M I H ( . \  T J )  9
I N C M H t N I  IN I I HI S H F ’ ( I PH i H( 3 , 1 M  T

BLOCK O H  iN l  I O N  CAROS I OH P H I N I -O U T  NOOAl POINTS 

I NOT A PP l I LABI f , IF lO U T P T . f Q . O  ON H A S U N  CONU.O l CARD B )

b l o c k  t

» I H S I  NODI C r I M I S  HIOCK ( I PNOOf ( 1 , 1 ) )  I* /
I « NOOl O f  T H IS  B i O ' . l  ( • PNODI I . . ) I *i'>
I N c H » HI NI IN NODI NUMHI H ( I PNOOl ( 3 . ’ )» »

B l o O *  Of F I N I T I O N  CAHDS OF T l H f  STFPS FOR SAVING NODAL R{SPONSLS 

BLOCK T

I IH S I  S IL H  Of I H I S B K H K  ( IN O I )B (T ,  l | | .  1
iA S T  S U P  Of T H IS  BlOCK  ( l N<-OB< ? ,  1 ) )  9
INC H( HI NT IN t l H I  S U P  ( I N 0 D B ( 3 ,  • ) } 1

B l  0< K D M  IN I  I KIN CAROS OF I t HI S U P S  FOR SAVING f i t  HINT Rl SPONSI S 

Bl OCK T

f INST S f  f  P OF THIS  Bl  (K K 
I A M  V I • o» f  Ml $  h i  JCK 
INCH I HI NI IN T IH* STI P

I f U N T T l O N  D A T A

( U l H H < 1. 1 M  T
( U .L HBI ? .  T M  *
( I M H H I J .  T ) ) =  1

NUHRf M Of T I HI I UN' T IONS ( N U N )  T

MAX NUMBfP OF POINTS  IN T l H f  FUNCTIONS (NPTM ) ?

I i HI  F UNCTION NUHHIH 
Nl iHRI R OF T I HI PO I N I S

T l H f  VA IU I

0.0  0.0
9 OOOOO 0 . 1 0 0 0 0 0 0 0 * 0 6  

T N O O A t  P O I N I  D A T A

INPUT NOOAl DATA

BOUNDARY CO N D IT IO N  COOfS NOOAl POINT COORD I N A T fS

A Y / XX YY / / X Y / KN NRS1 HIDS
( • N COOPOINA u SVSTFH 1KRST ) ( IN COORD 1NATI SYSTFH IT )

T 0 T 1 0 0 0 0 . 0 0 . 0 0 . 0 1 0 0
9 0 T 1 0 0 0 0 . 0 0 II N 0 0 .00(10 0 0 0

10 0 C 0 0 0 0 0 . 0 SO.OOOO 0 . 0 1 0 0
IN 0 0 0 0 1/ 0 0 . 0 M l.  0000 l|00 OOOO 0 0 0
1 b 0 0 0 0 0 (I 0 . 0 T 0 0 .0 0 0 0 0 . 0 1 0 0
?3 0 0 0 0 0 0 0 . 0 100 .0000 *100.0000 0 0 0
?  U 0 0 0 0 0 0 0 0 1 M l.  0000 (1 II T 0 0
?n 0 0 0 0 0 0 0 . 0 ISO 0000 •400.0000 0 0 0
V I 0 0 0 0 0 0 0 . 0 POO.0000 0 . 0 1 0 0
3 / 0 0 0 0 0 0 0 . 0 p o o . oooo 1400. oooo 0 0 0
»« 0 0 0 0 0 0 0 . 0 ? *>0.0000 0 . 0 1 0 0

*4? 0 0 0 o 0 0 0 . 0 ?*>o. oooo 14 00 . oooo 0 0 0
N3 0 0 0 o 0 D 0 . 0 lo o  oooo 0 . 0 1 0 0
s i 0 0 0 0 0 0 0 . 0 300 .000 0 1*00.0000 0 0 0
b? 0 0 0 0 (I 0 0 0 3SO. OOOO 0 . 0 1 Cl 0
bh 0 0 0 0 0 0 0 . 0 3SO.OOOO 14 0 0 . oooo 0 0 0
b i 0 0 0 0 0 0 0 . 0 1*00.0000 0 0 1 0 0
6b o 0 0 0 0 0 0 . 0 I* 0 0 .  OOOO 1400. OOOO 0 0 0
6 ft 0 0 0 0 0 0 O.D MSO.oooo 0 . 0 1 0 0
70 0 0 0 0 0 0 0 o mso oooo <400.0000 0 0 0
n 0 0 0 0 (» 0 0 . 0 SOD.OOOO 0 . 0 1 0 0
79 0 0 0 0 0 0 0 . 0 SOO. 00*10 I400 . oooo 0 0 0
BO 0 c 0 0 0 0 0 . 0 SS0.0000 0 . 0 1 0 0
BM 0 0 0 0 0 0 0 . 0 SS0.0000 NOD. OOOO 0 0 0
BS 0 0 0 0 0 0 0 . 0 6 0 0 .0 0 0 0 0 . 0 1 0 0
91 0 0 0 0 0 0 0 . 0 ftOO. oooo 1400. OOOO 0 0 0

(>f N F R A U O  NODAI DATA

NODI BOUNDARY COMO! TION COO!S NODAI POIN I  COORD I N A I I S O l R f C M J N S  Of VT AND V?



X V KA YY 11 X > / NH5
( IN C O O HP IN AU S N S H M  NRS1 ) ( IN ClOBAl V Y / COONO SYS M M  )

1 1 1 1 1 1 1 0 . 0 0 . 0 0 . 0 0
p 1 1 1 1 1 1 0 . 0 0 . 0 S O . o o o o 0
3 1 1 1 1 1 1 0 . 0 0 . 0 1 0 0 . 0 0 0 0 0
<4 1 1 1 1 1 1 0 . 0 0 o 1 5 0 . 0 0 0 0 0
5 1 1 1 1 1 1 0 . 0 0 . 0 p o o . o o o o 0
6 1 1 1 1 1 1 (• 0 0 0 PSO.OOOO 0
/ 1 1 1 1 1 1 0 . 0 0 . 0 3 0 0 . O ooo 0
a 1 1 1 1 1 1 0 . 0 0 . 0 35(1 OOOO 0
9 1 1 1 1 1 1 0 . 0 (1 II (4(10 000(1 (•

u» 1 0 0 1 1 1 0 . 0 5 0 .  0 0 0 0 0 . 0 (I
11 1 0 0 1 1 1 0 . 0 V I .  o<If 10 HJO o o o o 0
i p 1 0 0 1 1 1 0.1* b O . 0 0 0 0 p o o . o o o o 0
i  3 1 0 0 1 1 0 . 0 SO OOOO 3 0 0 . 0 0 0 0 0
1<4 1 0 0 1 1 1 0 . 0 5 0 . 0 0 0 0 <400 . o o o o 0
1 *> 1 0 0 1 1 1 0 (1 100 <1000 0 . 0 0
16 1 0 0 1 1 1 0 . 0 t o o  00(111 50 . OOOO 0
1 7 1 0 0 1 1 1 r .»» i o o  o o o o 1 0 0  o o o o 0
IB 0 0 1 1 1 i l l m i l .  000(1 \ s o . o o o o 0
19 1 0 0 1 1 1 O . 0 l o o  00(10 P o o . o o o o 0
? 0 1 0 0 1 1 1 0 . 0 K i l l . OOOO PSO.OOOO 0
?1 1 0 0 1 1 1 P .O 1 0 0 . 0 0 0 0 3 0 0 . 0 0 0 0 (I
PP 1 0 0 1 1 1 0  0 l o o . o o o o 3 5 0 . 0 0 0 0 0
P3 1 0 0 1 1 1 0 . 0 loo.OOOO <4 0 0 .0 00 0 0
P<4 1 o 0 1 1 1 0  0 1 5 0 . 0 0 0 0 0 . 0 0
?5 1 0 0 1 1 1 0 . 0 1V I .  o o o o 1 0 0  o o o o 0
? 6 1 0 0 1 1 1 0 . 0 I S O . o o o o P O O . o o o o 0
P7 1 0 0 1 1 1 0 . 0 1s o . o o o o 300  o o o o 0
p b 1 0 0 1 1 1 0 . 0 I S O . o o o o <4 0 0 .0 00 0 0
P9 1 0 0 1 1 1 0  0 p o o . o o o o O II 0
3i> 1 0 0 1 1 1 0 . 0 ? o o . o o o o 5 0  o o o o 0
31 1 0 0 1 1 1 0  0 P O ( l . 0 0 0 0 1 0 0 . 0 0 0 0 0
3 i* 1 0 0 1 1 1 0 . 0 p o o  o o o o I S O . O o o o 0
33 1 I I 0 1 1 1 0 0 ? l  1( 1 . o o o o P O O . o o o o 0
3<« 1 0 0 1 1 1 0 . 0 POO. 00(10 c'5 0 .  OOOO 0
3S 1 0 0 1 1 1 0 . 0 p o o . o o o o 3 0 0 . 0 0 0 0 0
36 1 0 0 1 1 1 0 . 0 ? oo .o o < 3 5 0 . 0 0 0 0 0
37 1 0 0 1 1 1 0 . 0 POO 00U0 < 4 0 0 .0 0 0 0 0
3 8 1 0 0 1 1 1 0  0 PSO.OOOO 0 . 0 0
39 1 0 0 1 1 1 0 . 0 P s o . o o o o 1 0 0 . 0 0 0 0 0
<10 1 0 * 0 1 1 1 0 . 0 PSO o o o o P O O . o o o o 0
«4l 1 0 0 1 1 1 o . c PSO.OOOO 3 0 0 . o o o o 0
<4,* 1 0 0 1 1 1 0 . 0 PSO.OOOO <400. OOOO 0
<43 1 0 0 1 1 1 0 . 0 3 0 0 . o o o o 0 . 0 0
<4(4 1 0 0 1 1 1 0 . 0 3 0 0 . 0 0 0 0 5 0 . 0 0 0 0 0
<45 3 0 0 1 1 1 0  0 3 0 0 . 0 0 0 0 1 0 0 . o o o o 0
<46 1 0 0 t 1 1 1 t> 3 0 0 . 0 0 0 0 1 5 0 . 0 0 0 0 0
<4 7 1 0 0 1 1 1 0  0 3 0 0 . 0 0 0 0 P O O . o o o o 0
*4 6 1 0 0 1 1 1 0 . 0 3 0 0 . OOOO p s o . o o o o 0
l»9 1 0 0 1 1 1 0 . 0 3 0 0 . 0 0 0 0 3 0 0 . 0 0 0 0 0
* u 1 0 0 1 1 1 0 . 0 3 0 0 . o o o o 3 5 0 . 0 0 0 0 0
51 1 0 0 1 1 1 0  . 0 3 0 0 . o o o o <4 0 0 .0 00 0 0
5 ? 1 II 0 1 1 1 o . o 350 o o o o Q (1 0
53 1 0 0 1 1 1 0 . 0 3 5 0 . 0 0 0 0 i o n . o o o o 0
5 <4 1 0 0 1 1 1 0 . 0 3 5 o . o o o o POO o o o o 0
55 1 0 0 1 1 1 0 . 0 3 5 0 . OOOO 3 0 0 . OOOO 0
56 1 0 0 1 1 1 0 . 0 3 So.OOOO <400 . o o o o 0

5 / 3 0 0  3 1 1 0 0 «400. OOOO 0 0 0
5A 1 0 0 3 3 3 0 . 0 <400.0000 5 0 . o o o o 0
59 1 0 0 3 1 3 0 . 0 <400.0000 1 0 0 . o oo o 0
60 1 0 0 1 1 1 0 . 0 *400. (.000 I V .  0 0 0 0 0
61 1 0 0 1 3 1 0 . 0 <400 o o o o POO. o o o o 0
6P \ 0 0 3 1 i  o . o <400. o o o o PSO.o o o o 0
63 1 0 0 1 3 1 0 . 0 <400.0000 3 0 0 .0 0 0 0 0
6*4 3 0 0 3 3 1 0 . 0 <4 0 0 .0 0 0 0 350 OOOO 0
65 3 0 0 1 3 1 0 . 0 <400. o o o o <400 . o o o o 0
66 1 0 0 3 1 1 0 0 <450.0000 0 . 0 0
67 1 0 0 1 3 3 0 . 0 U' 1' ooo< 3 0 0 .0 0 0 0 0
6ft 1 0 0 1 1 3 0 . 0 <<50.0000 9 0 0  OOOO 0
69 1 c 0 1 3 1 0 . 0 UMI oooo 1 0 0 . 0 0 0 0 0
70 1 0 0 3 1 1 0 3 <4 5 0 .0 0 0 0 <400.0000 0
71 1 0 0  1 1 1 (I 0 5 0 0 .0 0 0 0 0 . 0 0
7? 1 0 0 1 1 1 0 0 5 0 0 .0 0 0 0 5 0 . OOOO 0
73 1 0 0 1 1 1 0 . 0 5 0 0 .0 0 0 0 1 0 0 . o o o o 0
7*4 3 0 0 1 1 1 0 . 0 i o o . o o o o 1 5 0 .0 0 0 0 0
75 1 0 0 1 3 1 0 . 0 5 0 0 . 0 ' 0 0 POO. o o o o 0
76 1 0 0 1 1 1 0 . 0 5 0 0 .0 0 0 0 PSO.OOOO 0
77 1 0 0 1 1 1 0 . 0 5 0 0 . o o o o 3 0 0 .0 0 0 0 0
/A 1 0 0 1 1 1 0 . 0 5 0 0 .0 0 0 0 3 5 0 .0 0 0 0 0
79 1 0 0 1 3 1 0 . 0 5 0 0 . OOOO <400.0000 0
80 1 0 0 1 1 1 0 . 0 5 5 0 .0 0 0 0 0 0 0
A1 3 0 0 1 1 1 0 . 0 550 OOOO 3 0 0 .0 0 0 0 0
a ; 3 0 0 1 1 1 0 . 0 550 OOOO POO. o o o o 0
M 1 0 0 3 1 1 0 . 0 5 5 0 . OOOO S0 0 . o o o o 0
A >4 3 0 0 1 1 1 0 . 0 5 5 0 .0 0 0 0 .............. "H I 0
85 3 0 0 1 1 1 0 . 0 60(1 OOOO 0 o 0
86 1 o 0 1 1 1 0 0 6 0 0 .0 0 0 0 5 0 . o o o o 0
8 / 1 0 0 1 1 1 0 . 0 600 o o o o 100  o oo o 0
BA 1 0 0 1 1 1 0 . 0 6 0 0 .0 0 0 0 I S O .o o o o 0
89 1 0 0  1 1 1 0 . 0 6 0 0 .0 0 0 0 POO o o o o 0
90 1 0 0 1 1 3 0 . 0 6 0 0 .0 0 0 0 P50 o o o o 0
91 1 0 0 1 3 1 0 . 0 600 . 00(10 3 0 0 .0 0 0 0 I ’
9? 1 0 0 1 1 3 0 . 0 6 0 0 .0 0 0 0 3 5 0 .0 0 0 0 0
93 3 0 0  1 1 1 0 . 0 600 o o o o <400.000(1 0

I QUA I ION NUMB fMS

XV YY / /  (VI) (V?; (VN)
1 0 0 0 0 0 0
? 0 0 0 0 0 0
3 0 0 0 0 0 0
<4 0 0 0 0 0 0
5 0 0 0 0 0 0
6 0 0 0 0 0 0
7 0 0 0 0 0 (1
8 0 0 0 0 0 0
9 0 c 0 0 0 0

10 0 1 ? 0 0 0
11 0 3 <4 9 0 0
IP 0 5 r. 0 0 0
13 0 7 A 0 0 0
1»4 0 9 10 0 0 0

- 10 -



IS 0 11 1? 0 0 0

16 0 13 II* 0 0 0

1 / 0 i b 16 0 (I (1

18 0 1 1 18 0 0 0
V ) 0 3 9 ?0 0 0 0

? 0 0 ?1 0 0 0

?1 0 ? 3 ?l| 0 0 0
?? 0 ?*> ?b 0 0 0

VI 0 ? 7 ?H 0 0 0
?t* 0 30 0 0 0

? b 0 31 3? 0 0 0

2 b 0 3 I 3M 0 0 0

? ! 0 3 b 36 0 0 0

?8 0 3 1 38 0 0 0

. ’ 9 0 39 1*0 0 0 0

30 0 ». 1 U? 0 0 0

31 0 it J 9 9 0 0 0

3? 0 9 b 1*6 0 0 0

3 I 0 ** / UK 0 0 0
3U 0 «*9 bO (I 0 0

3 b 0 by b? 0 0 0

36 0 b 3 b9 0 0 0

3 1 0 bb S(, 0 0 0

1R 0 S J •>8 0 0 0

'.<) 0 b9 60 0 0 0

90 0 61 b? V* 0 I

i* i 0 63 (>U 0 0 0

i* •* 0 6*) bb 0 0 0

*4 3 0 bl 68 0 0 0

1*1* 0 b‘) 70 0 0 0

Mb 0 . 1 7? 0 0 0

9 6 0 / 3 71* 0 0 0

U / 0 7b ib 0 tl 11

98 0 7 ! 18 0 0 0

14 V 1) 79 8 0 0 0 0

VO 0 R 1 8? 0 0 0

S i 0 R 1 MM 0 0 0

b ? 0 8 ' ; 80 0 0 0

*> i 0 H f MR 0 0 0

' iU 0 69 90 0 0 u

bb 0 91 9.' 0 0 0

bb u 9 i VM 0 0 0

bt 0 9 ‘> 96 0 0 0

S8 n 97 W8 0 0 0

b9 0 99 100 0 0 0

6 0 0 m i 10? 0 (1 0

61 0 103 1<)l* 0 0 II

b? 0 I Ob 106 0 0 0

b\ c. 107 1 0 8 0 0 0

f><4 0 109 1 10 0 o 0

bb 0 1 1 1 1 I ? 0 0 0

bb 0 1 1 > 1 19 0 0 (I

bl 0 1 "> 1 16 0 0 0

68 0 117 1 18 i> 0 0

69 (1 I 19 ! ? » 0 II 0

70 0 K M i r « ‘ 0 0 0

r i 0 1?S i^»* 0 (I 0

12 0 1 ?b l ? o 0 0 0

73 0 1.*/ 1TB 0 0 0

79 0 1?9 130 0 0 0

fb 0 131 13? 0 0 0
76 0 133 1 39 0 c 0
77 0 1 3b 136 0 0 0
/8 0 137 1 38 0 0 0
n 0 139 190 0 0 0
80 0 1**1 11*.' 0 0 0
81 0 1«*3 1M9 0 0 0

8? 0 m 11*6 0 0 0
83 0 1U7 1MB 0 0 0

8M 0 11*9 1 *»0 0 0 0
Bb 0 I ' l l 1b,* 0 0 0

86 0 l b 3 I V * 0 0 0
87 0 1b*) 1 b6 0 0 0

88 0 I b f 1 b* 0 c 0
89 0 1 * 9 160 0 0 0

90 0 161 1 6 / 0 0 0
91 0 163 169 0 0 0
9 ’ 0 16*> 166 0 0 0

I 0 167 168 0 0 0
. H i T 1 A 1 r  0 N 0  1 !  1 0 N 1

i i c o n ;I N I l  IA I  CON!) I 1 IONS c o m
I Q (. / |  MO I N I  I IA I  CI INI l i  '  l e v .
I Q  I I N I l  IA I  r .ONIl l  I ION'.  »KI HIA II

( B i n  r i m a h i  o v r K - « i i ) f s  i c o n )

I N I I I A I  C O N D I1 IO N '.  I’ H I N l - O U l  CODI 
I Q  0 ,  0 0  NO) PH IN I
1 0 . 1 ,  PH I N I

I N I  ) IA I  I t  MCI H A ) UHf S CODI
t Q . ( I ,  I N I  I IA  i I I M I I H A H I H I S  ‘ .HI NOI

ro.l, ^N M  I aT^M MPI HA I I IH I  S AHI HI AD I ROM IN P U t

I N I  T IAI  I I H P I R A I U H f S  PH 1 N I - O i l !  I 001 I "  >
i n  (l ()() NOI I'M I N I  I N i l l A l  i I Ml I M A I  WMf S 
f Q  1! PR I NI I N I I I A I  T C H P IR A U W IS

U  I ( H r N I  C R O U P  0  A 1 A

( I PR 1C) '

t I CON 1 )

» \ ( N U N I i m A H  )
|  L f  H (  N 1 G R O U P

( ( ( M I N )  0  f  F I N I  1 I O N

C U M I N !  I Y P I  .........................................................................1 ' •
to  1. 1HUSS I I  I M I N 1 S
I Q ?  ? - O I M  I t l M t N I S  
I Q  3 .  l - D I M  I I I M I N 1 S  
I Q  M. H IAM I I I M I N I S  
f Q  5 .  I ' • 0 / B I  AM H I M )  N1S 
f Q : 6 ,  P I A I F  I l f M I N I S
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I I. SMLI I ! i  I Mk N I S 
1 0 . 9 , 9 . 1 0 ,  I H P ? v 

} .  11 , *?-01 H f1 U lO  t  L i  HI N IS  
I Q  1 2 ,  J - D I M  f l U l O  C L I  HI N ”

NUHBCR OF C l C H I N I S ........................................................( N P A R ( " )  ) .  . ?U 328

!VPC Of A N A L Y S I S ...................................................  ( NP A R (3 )  ) .  . 1
1 0 . 0 ,  I INI AH
I Q  1,  M A I | M l A l  NONL IN l AH I I > ONl V 
CQ / .  TO f Al  | AGHANGI AN I 01 ‘ Ul A I  I of,
I Q  j  UP|)A I I I) IAGHANO I AN > ..’Mi l l  A* 10 i

C I f HI N I B l H l M  ANI- 01 A IH  O IM IO N b  . .< NPAH( U ) ) 0
CQ.O, OP I I  ON NO! AC I  I VI  
» u i , h i  r i m  on ION AC I I VI
I U ? ,  01 A IM  on ION AC I IV*

(  L I  Hi  N1 SUB I t P I ............................................................. I N P A R ( * )  ) .  ?
1 0  0 ,  A * l ‘ vHHI I R I C  I I IK *  N IS
1 0 . 1 .  Pi ANI S I  HA IN I I f  Ml N I *. 
f 0 . ? .  P IA N I  S I R t S S  I I  I Ml N*S
I Q ] ,  PI ANI S I  H IS S  I I I  Ml N I S  IN 3 / 0

SKI W r O O H O lN A t l  S t S I I H
R i f f  PC N i l  IN 0 IC A 1 0 M  . . . (  N P A H I6 )  ) 0
1 0 . 0 ,  Al I I I I Ml N I N' .OI S

USI I Ml Gl .O£Al S I I M ONI i 
1 0  1 , I I I Ml N I K M  S HI I I  H

10 S»' .w  COOKOI NA11 S r S I l M

MAX NUHHI H Ol NOOI s O I S C R lR lN t -
ANV ONI I L I HI N 1 ................................................... ( NPAH ( /  | \ . . 6

0101 Nf HAT l ( ,N I NO M A I  OH I NPAR(R)  . 0
f Q . O ,  01 i f  Nl  HA I I ON OH NO ( O H H f C l lO N  

I 01 SPA 1 I Al I S 0 1 HOP»
I Q . 1 ,  S P M I A l  ISOTHOPt I OH HI I I IONS A PP|  1 ( 0  

TO S P I C I A I  i v  01 GI Nl  H A11 0  
B-NOOI ( I  ( H I  N IS

NOHBI H 01 I N M  GHA1 I ON POIN TS I OH
I I  I HI NT ? !  I M N I  S I  G I N I  H A t  ION . . . (  N P A R ( I O ) )  S

NUHBCR Of S I H I S S  0 0 1PU ! T A B l l S  . ( N P A R ( 1 3 ) ) .  0
( 0 . 0 .  PH l N I A l  I N H  GHA 1 I ON P O IN IS

H A l f R l A t  0  I F I N I 1 I 0  N

MATIN I At MOOI I ( N P A R ( I * ) ) .
1 (N lA H  | l A S  I 1C I SO!HOP IC 
I INI Ah | I  AS I IC OH I HO I HOP|C 
1 Ml HHOI l A s !  i l  MOIII I 
N. >Nt i Nl AN I URVI 01 ' H i l l  ION MOO! I 
CONCHI Tf C B A C M M U  H O O lI  
( » H P l Y )

f Q 1,
f Q. 2 .
f Q 3,
1 0 M.
CU * ,
to 6.

I Q .  7, DP'. If ►IP PH A f  f  H ( I A P J MODI I
IQ  P. I ' AST I C - P l  A S !  I f  WITH ISOTPOPIC HARM KING
10  9 .  I I A S ! I C - P l A S (1C  WITH M N I  MAT 1C MAROI N I Nl 
10  1 0 .  Cl  A S ! I C - P l A S ! 1C W I ! M C R f l P  ( I S 0 I R 0 P 1 C )
1 0 . 1 1 .  I I AST I f - P l  A S !  1C WITH CHI I P ( M W I M A M C )
I Q  1? . ( I  HP 1Y )
I 0  13 . IN '  O H P H f S S I B I f  I I A S I I C  (HOONI Y - R I V I  IN )
f Q  IN .  ( fH P T V )

MUHBfR Of O l f f f R f N !  S fT S  0 !  H A l f R l A t
CONS I A N ! S ....................................................................( NPAH( 1 6 ) ) .  . » 1

NIIHRI R Of MAT | R l Al  CONS I ANTS PI R Sf T . . (  N l 4 R ( 1 f ) ) .  . * 3B

01 MINS I ON O. S I OH A M  ARRAY ( WA )
P fR  iN T fG R A T IO N  POINT . . . . (  N P A R | ? O J ) .  > 1 *

S !  0  R A 0  I I N f O R - A T l O N

LINC.1H Of ABBA*  N l t O t O  rOR S I  OR I NO I I f  M| Ml GROUP 
0A1A ( CHI)’ 1 ) ( Ml Of SI )

H A I f H I A l  CONS!ANTS SI I NUHHIH 

Of N ......( O I N S I T Y  ) 0 . ?uooooo-oi«

( A )  UN I A *  I Al PAHAH! M R S

I N I  1 t A l  T A N O IN T  H O O U l U » ....................................
POISSONS RAT 1 0 .............................................
(0 1  f f I C I I N I 01 T t t fR HA l r w f A N M O N  . .
l i f t  I  AM • a  i (  m - m  i l i  n m i  l B T B I  n
U N i A X  I A l  HAM I HUH COMPRtSSI VC S IH IS S  .
I  O H P B I I  i V f  S T R A I N  a i  m i .m m

UN I AX I Al  Ul  1 I HA 11 COHPHf SS I VI  S ’ HI ,S 
UN I AX I A! Ul  I I  HA I f  ( OHPHI SS VI M B A  IN

( PROP( 1 ) )
( PH()P| ? ) )
( PHOPf 1 ) )

( SI  (.HA I )
. | t l O H A C )

I f f ‘ S( )
( S IG HA U)
( fPSU )-

0 ',o o o o d »o *
O 1*0000(1*000,0
0 . ?OOOOOIHO| -0. ?»!00000*0? 

- i i  i ' i i h i i i . o * n ?
-o.?oooooo*o?
- 0  3 * 0 0 0 0 0 - 0 ?

( B )  I R I  AX I A l  COHPRIS SI VC f A l l U R I  CURVfS  

l« 1 ?phim ipa 
SI  R fS S  R A T IO S /

CUKv l NUMHfR 
3 <4

S P 1 ( I )

S P 3 ( I ,  1 )
'A T  SP? SP1 ) SPJC»,?)

( AT SP? Bf I A*SP3 ) 
S P 1 ( I . S )

n . c  

1 .0000 
1.2*00 
i . ro oo

0.?*00 
1 . 3 * 0 0  

1 . 7 0 0 0  

* . 6 0 0 0

o .*o oo

1 . 7 * 0 0  

?.1000 
?.0000

0 .  7 * 0 0  

?.1*00 
? . * * 0 0  

?. 1*000

1.0000 
?.*000 
?.V*OP 
? . 8 0 0 0

1.?000 
?.BOOO
3.1000
3.1000

-  114 -



( A l  S fV  SP3)

( (  ) VAM 1 0 U <> 01  H I M  CON1 « O l  PAHAHI 1
S I M I V  MAI | () IOM f A l l  UR t  S l lR lA C I  l(t»*UT , ( K I U |  0 .  r>OOOdO*nO
S IH A I N S  S( Al  I N‘ • I Al I OH - HIM 1 . A H I At I IV  . ( (.AHA ) '>. 1<)|l lHIU|)*lt  I
CON?HOI IGH ( man i ; M A I C R I A t  I AW ( M P A )  ( ”
CON I HOI I OH I OADIN1./UNL J a OINI.  C R IT E R IO N  ! Al I A ) (( M  H l l H lO l) - 0 1
S I  I I  FMl R lD l  N f  AC1 OH : ■ • •
SHIAH HI DUG I ION I AC I O H ....................................... ( SHI I  AC ) 0 . SOUOOOO+OO

329

I l  I  H* N 1 I Nl  OMMA T I ON

H I I I IPS H l r p  M PI 1 1 H 1 (. 1 1 1 HI IN I l (M 
•

P0IN1

NOOI 1 NODI

X

NODI 1 
ClOBAl

NODI M NODES 
COORDINA! IS  

V /

NODI 6 NODI 7 NODE 8

1 A 0 1 1*1 0 .0 1 SO.000 0 0 0 17 3 1 IS 11 2 10 16

0 1 Hi 0 0 is o .o o o 0 .0 0 31 1 f IS ?9 ?S 16 ?M 30

3 M 0 i 11* 0 .0 1 *0 .0 0 0 0 .0 0 MS 31 ?V M3 39 30 >8 MM

<4 6 0 1 IN 0 .0 1 SO. 000 0 .0 0 S9 MS M3 *7 S3 MM * 2 S8

S 6 0 1 1 0 .0 i s o . ooo 0 .0 0 73 S9 S7 71 67 SB 6 6 7 2

6 4 0 1 1 0 .0 ISO.OOO 0 .0 0 B / 73 71 BS 8 1 12 80 86

7 B 1 1U 0 0 is o .o o o 0 .0 0 19 S 3 1 I 1? M 11 18

6 H 1 1>4 0 .0 1 SO.000 0 0 0 33 19 1 / 31 ?6 IB ?S 32

V 8 1 1M 0 .0 I S O . 0 0 0 0 . 0 0 M 7 33 31 MS Mu 3? 39 N6

10 A !) 1 1 *4 0 . 0 ISO 0 0 0 0 . 0 0 61 M 1 MS S9 •>u M6 S3 60

1 1 6 0 1 1 0  0 1 s o  000 0  0 0 7S 61 S9 73 68 6 0 67 7N

1? 6 0 ! 0 . 0 IS O .0 0 0 0 . 0 0 09 7S 73 87 8? 7M 81 88

13 B 1 1 Hi 0 . 0 1 So 0 0 0 0 0 0 ?1 7 S 19 13 6 1? ?0

1*4 ft 1 1 1<4 0 .0 ISO 000 0 .0 0 3S ?1 19 33 2 1 20 26 3M

IS 6 1 1 IN 0 .0 I S O . 000 0 .0 0 M9 3S 33 N7 Ml 3M NO M8

16 ft 1 1 1<4 0 .0 i s o  o o o 0 .0 0 63 M9 kJ 6 * SS MB SN 62

1 I ft 1 1 0 ,0 ISO 000 0 .0 0 77 63 61 7* 69 6 ? 6B 76

16 B 1 1 1 0 . 0 1 S o .o o o 0 . 0 0 91 It /s 89 83 16 u p 90

»9 B 0  1 1<4 0 . 0 ISO 0 0 0 0 . 0 0 / I 9 t ?1 1M 8 13 22

?o B 0 1 0.0 ISO 000 0.0 0 37 ?3 ?1 IS ?B 22 21 36

?1 B 0 1 o.f. 1 so.ooo 0.0 0 si 37 IS M9 M? 36 M 1 SO

22 B 0 1 0.0 1S0.0(J 0.0 0 6S SI M9 63 S6 SO SS 6M

?3 6 0 1 0.0 1 so.000 0 . 0 0 79 6S 63 77 70 6M 69 78

PM B J 1 0 . 0 I S O . 0 0 0 0 .0 0 93 79 77 91 8M 78 83 921
C L E M E N T  C R O U P  ......................................................................... ■ 2 ( NONl IN IA R  )

f I I  M | N 1 f) l  9 N I I I (* N

C U H I N I  f V P C .................................................................... I NPAR( 1 ) ) .  . •  1
I  Q I , INI ' * r  I I Ml N I S 
C U ,? .  f - O l M  I t I M l N I S  
1 0 . J .  3 -D IM  I I I  M l N I S  
CQ. M , HI AH f I I M» N I S
f O b .  I S O /B I  a h  I i ( M I N I S  
IQ  6 ,  PI A l l  I I I HI  N I S  
l U  / .  SMC 11 I I I Ml NT*
IQ  8 . 9 . 1 0 .  I H P I V
IQ .  H ,  ?• D IM I I U I D  I I  I HI M S
IQ  )? ,  3 * 0 1H I I  U I O  I I I H I N I S

NUHHIR 01 I  11 HI NT S ......................................................... ( NPAR( ? ) ) 10

TVPI 01 NON I I Nl  AR ANAI V S IS  . . . (  NPAR( 3 )  ) .  . « 1
1 0 . 0 ,  I INI AM
I Q  1. H A M R I A I I V  NON I I Nl  AR ONI V 
I Q . ? .  UP 0 A1 ID  I A(>M ANi • l AN I ORM .H A 1 I ON

C U M I N  I I I I  RIM AND C 'TH OP H O N S  . . . . (  NPAR(M) ) 0
CQ. 0 ,  0P1 ION NO AC. I I VI 
E Q . 1. HIRTH OPT ION A( I I VI 
I Q . ? .  Of ATM OPT IO N ACT I VI

C l I M I N I  TVPI C O O I ......................................................... ( N P A R (^ )  ) 0
10  0 .  Cl  Nl MAI 3 - 0  I MUSS 
I Q .  T, RIN(.  I I I  Ml Nt

SKEW COORDINATE S Y S I I M
RI 11 R f Nf I INDICATOR . . .  . (  NPAR(6) ) 0
I <.0. A l l  Cl IMI Nl NODI \

USI I Ml ( i l  OHAI S V S I I H  ONI V 
I Q .  1,  I I  IMI  N l  NODI S HI MM

TO SKIW COORD I NAT I S Y S U M

MAVIMUM NUHRfK 01 NO DIS  US IO TO O lS C H lB I  
AN< ONI C U M I  N !  ( NPAR(7) ) .

INTCCRATICN ORDIR I OH S T I M N I S S
CALCU’ AT I O N ...............................................................I N P A R | 1 0 ) ) .  . *  T
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M A 1 t H I A I O I F  > N I 1 I O N

H A T !  Fl I A l  HODI I
I Q .  1 ,  10.?
» U. 3. 
I U M , 
( U . S .
I  Q . f c .  
I U  / .  
I Q .

I I Nf  AH I I AS 1 l ( ,
NO N l  I N l A P  ( I  AST 1C 
( S I R ! S S - S I R A I N  I AW S P F C l F l C O )
I 10 HHO( I AS 1 I t
I  I AS I I C -  P i  AS 1 11 ( I S O T R O P I C )
I  I A S I K . - P l  AS 1 I t  ( K INI MAI I t.  ) 
i  LAS? I C - P I  AST I f . - C R i  ( P ( I S O IRO P IC  ) 
I l AST l (  -  PLAST I C - C K M  P ( X IN I MAT 1C ) 
USI R SUPPl 110 HOI ' I  I

N P A R (T S ) )

NUHIHR Of D l f H R f N !  S F I S  Of MATERIAL 
CONS I AN I S ......................

NUH BIR Of HA T |  R I A: (ONSTAN1S Pf R S IT

( N f ’A R ( Tf>) ) 

. (  N P A H ( 1  /  ) )

330

I I NGT H Of AHh A » Nl i 01 0 I OK STORiNl .  11 ( M l  N I CROUP 
DA IA  (GROUP 2 ) ....................................................................( M l O l b l  ) .

M A T I  R I A L C O N S I  A N 1 S

S( T

• i 100*0) o. 0
o .  7 * o o o o n * o .  o . o

0 ?10" n.UMifr 
C . ? l D 0 o 0 0 * 0 6

0 . *4?L>000D*03 0 . 0  
Q . U20000D+03 0 . 0

I  L I  M f  N

N I I I  0

f N f  0  R M A T I O N

IPS M lv P
I N l 1 I Al 
S I X . '  IN

0 . 0  

0.0 
0 • 
0.0 
0.0 
O 0 
0 0

M I N 11 01 
i N I I f . f 'A I  ION 

POI Nl

0 10000*M j 
0 .  0 0 0 0 *0  3 

0.10000*0J
0 . 1 0 0 0 0 *0 3  

0 10000*0  3 

0 10000*0  3 

0 10000*0  3

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o . o

NODI ( 1 ) N O O K ?  | NOOK 3 ) NOOf (*4 ) 
GLOBAL COORD I NAT IS  

X Y /

9 

?3  

37 

*1 
bb 

(9 

** 3

?3

37

b\

6!>

79

9 3

1 /

-  1 7

A ? 1 ? 1 0 0 3 . 1 0 0 0 0 * 0 3  0 . 0  0  U'j *4 7

9 ?  1 ? 1 0 . 0  0 . 1 0 0 0 0 * 0 5  0 . 0  0  *4 7 *49

I f i  ?  1 ? 1 0 . 0  0 .  1 0 0 0 0 * 0 3  0 . 0  0  *49 * 1
1 TOTAL SYSTfM DATA

IIJHOIR Of I  QUAT I O N S ......................................................................... ( Nl  Q) *  166

K iW O lR  01 HAIR  IX 111 HI N T S ........................................................ ( NWX ) *  14 1**4

MAH I HUM MA‘ F B A N 0 W I 0 1 H ..............................................................( MA ) » 3«4

Ml \N HA| I  BANDWI D IM  ................................................................... (MAM) ?S

M H M U M  BLOCK L I W C T H .............................................................. ( IS T O M )  *416*4

HIJMHI* or B l O C K S ......................................................................... (N B IO C K )  *  1

MAX I HUH T O IA l STOrtAGf AVA11 A R l . f .................................. ( HTOT ) *  >40000

HUHH A 01 COLUMNS PI R Bl  OCR AND 1S 1 COO P i  INT. At OCX

num  r or BlOCk 1
IIUMi *4 01  COLUMNS PI R HI OCX 16H

IRS COUP I INC. Bl  OCX 1
1 A P P I I i) I 0  A 0  S D A T A

C O  ». r N T R A T f  0  I 0  A 0  S D A T A

N . Of ( I R f C T l O N  I OAO CURVf I OAO CURVI HUI TI  PL
0  3 1 - o . 1 0 0 0 0 0 * 0 1

•  I  N D o r

T I H I N G  INFORMATION OR Ml SOLUTION Of I Q U A I I O N S  I  OR IMF

T I HI AT I N T f *  1C f i l l  I QUA T I ON SOI VI R « S‘4 / 0 9 . 0 0
T I HI AT IMI K )  Of SOI U1 1 ON Of (QUA I IONS = S * 4 /S 6 .0 0  

1 P R I N T  o  ’J 1 I  0  R T I H I  S T I P  1

C O N D IT IO N IN G  01 TMT C O f r i l C I I N T  HATRIX

LARGCST I L T H I N T  01 TMI UN f A C  TORID S T l l l N I S S  HATRIX  *  
S H A I I I S T  I L I H I N T  01 TNI UNfACTORFP ST I T f N F S S  HA TR IX  =

ARRIVAI T l Ml NOOI Gl Nl RAT I ON0.0 0

DATA PRINT •

FIRST STFP

(  AT T I H I  0  X T * 0 1  )

0 .1 5 0 9 0 0 *0 8  
0 .3 0 3 /1 0 *0 7

18 -



l A N ( . . h l  D l A I . O N A l  f i t  HI  N I Of  1 M l  I AC I OH I / 1 I) HA I M I X 
S H A l ' f S !  D l A O O N A l  l l  I  H I  NT O f  T H f  I  ACT OR  I Z I O  HA 1 R I  X

0 .  1 4 5 9 5 0 * 0 8  
0 . 1 8 0 5 1 0 * 0 6 331

NO f  QUI I IB R I  OH IT11 M  I ON IN I M I S  T I  Ml S T IP  
ST I f  I N I S S  R l f O K H f O  .OR T H IS  T I Ml ST I P

D I S P L A C E M E N T S  

NODI X - D I S P I A C I H I N  T

4 /
4H
149

0.00.0
0.0

Y - D l  SPi AC( HI NT 7 - C I  SPi A( I Hf N l  X( V I  ) -  RO T AT I ON Y ( V ? ) - R O T A T  I ON <?(VN)-ROTA ION

T S T R f S S  C A | C U

- 0 . 4 8 6  7 7 7 0 - 0 3  
0 .  1 9 * * 9 8 0 0 -0 ?  
0 .  4 4 ? 6 5 1 0 - 0 2

- 0 .  14 rj9 3? f» -U1  -0.T961900-01 
- 0 .  1 4 h 9 4 9 0 - 0 1

0.0
0.0
0.0

C L I  H t  N I C R O U P

0.0
0.0
0.0

( VI) CON I I NiHJH ) ( PI ANI STRIPS)

0.0
0.0
0.0

S I R f S S I S  AH I H tA S I IR IO  iN Cl OHAl COOROINATI S Y S I f H

I S  1 R I S S

I I t  Hf N T I OCA I .O N

1 0 *»6 1 0 - 0 1 0 . ! 4 ? D - 0 1 - 0 .  19 7 0 * 0 0 0 . 0 0 . ? 3 3 0 * 0 0 - 0 . 1 6 3 0 * 0 0 1 3 8 . 0 3 0 19 9 D * 0 1 NO
? 0 3 1 * 0 * 0 0 0  5 0 7 0 * 0 1 - 0 .  1 9 0 0 * 0 0 0 . 0 0 43? 0*O P - 0 . 4 4 6 0 - 0 1 i $ )  51 0 . 2 0 0 0 * 0 1 NO
3 0 . 6 0 5 0 - 0 1 0 . 9 7 6 0 - 0 , ' -U  . ? 3 4 0 * 0 1 ’ 0 . 0 0 . ? 7 0 0 * 0 0 - o . ? o o o * o o 1 36 .  10 0 . 1 9 H 0 * 0 1 NO
4 0 J 6 5 D *  JO 0  3 ? 4 0 - 0 1 - 0 . ? ?4 0 * O O 0 0 (I .  4 / 8 0 * 0 0 - 0  b O / D - O l r ,  |  f t 0 . 1 9 9 0 * 0 1 NO

1 0 5 3 4 0 - 0 1 0 . 2 5 ? 0 - 0 ? - 0 . ? 5  3 D * 0 0 o . u 0 . 2 8 2 0 * 0 0 - 0 . ? ? 6 0 * 0 0 1 3 7 . 8 7 0 . 1 9 8 0 * 0 1 NO
? 0 . i n  31) * t>o o .  1 1 1 0 - 0 1 - o .  H ) * o o 0 . 0 O . 4 < V 0 * 0 0 - 0 . 1 0 / 0 * 0 0 1 5 1 . 7 ? 0 . 1 9 9 0 * 0 1 NO
3 0 . 4 T 1 0 - 0 1 0 . 3  7 3 0 - 0 ? - 0 . ? 62D*O U 0 . 0 0 . 2 8 5 0 * 0 0 - 0  2 4 0 0 * 0 0 13 7 . 0 4 0 . 1 9 8 0 * 0 1 NO
4 0 ? 7 9 0 * 0 0 0 . 1 3 3 0 - 0 1 - 0 ? 3 0 0 * 0 0 0 . 0 O . 4 1 1 0 * 0 0 1 » 9 0 + 0 0 1 5 0 . n o 0 . 1 9 9 0 * 0 1 NO

1 0 3 1 6 0 - 0 1 0 . ?  T 9 0 - 0 2 - 0 . ? 6 5 0 * 0 0 0 . 0 0 . 2 8 3 0 * 0 0 - 0 . ? 4 9 0 * o o 1 3 6 . 5 8 0 . 1 9 8 0 * 0 1 NO
? 0 . 4.V ’ 0 * 0 0 0 . 5 4 9 0 - 0 ? - o . ? 3 ? o * o o 0 . 0 I) ,  3 / 4 0 * 0 0 - 0 .  1411 *1*0 1 4 / .  76 0 . 1 9 9 0 * 0 1 NO
3 0 . 1 ’  1-01 - 0 . 4 2 2 0 - 0 2 - 0 . £ 6 7 0 * 0 0 0 . 0 0 . ? / 4 D * 0 0 - 0 . 2 6 0 0 * 0 0 136 *6 0 . 1 9 8 0 * 0 1 NO
4 0 1 / 9 0 * 0 0 - 0 . 8 * /O -O ? - 0 . 2 4 0 0 * 0 0 0 . 0 i) 34 3 0 * 0 0 - 0 . 1 7 3 0 * 0 0 T 4 5 . 0 ? 0 . 1 9 9 0 * 0 1 NO

1 0 . 6 7 5D-U? - 0 . ? 5 8 0 - 0 l - M . ? 6 6 0 * 0 0 0 . 0 • - 0 .  2 76.1*00 1 3 6 . 7 5 0 . 1 9 8 0 * 0 1 NO
? 1 j  3 0 * 0 0 - 0 . ? 7 9 0 - 0 T - O . T 4 4 0 * 0 0 0  0 0 .  3090*110 - 0 . 2 0 4 0 * 0 0 1 44 .  16 0 . 1 9 8 0 * 0 1 NO
3 .? 4 4 0 - 0 ? - 0 . 5 7 0 0 - 0 1 - 0 . 2 / 0 0 * 0 0 0 . 0 « ? 4 4 0 * 0 0 - 0 .  ? 9 9 0 * ' ) 0 138 .  14 0 . 1 9 8 0 * 0 1 NO
4 u . i ? o p * oo - 0 . 38  7 D - 0 I - 0 . ? ? 4 0 * 0 0 0 . 0 •J ? 7 9 0 * 0 0 - 0 .  ^ + 0 0 1 4 4 . 7 6 0 . 1 9 8 0 * 0 1 NO

0 . j o t *  o - o  t - 0 . T 5 4 0 * 0 0 - 0  ? 5 6 0 * 0 0 0 . 0 0 . ? 1 1 0 * 0 0 0 . 3  3 3 0 * 0 0 1 4 4 . 0 9 0 . 1 9 7 0 * 0 1 NO
0 . •> 4 0 0 -0 . ’ - 0 . 1 8 8 0 * 0 0 - 0 . 3 1  JO*OC 0 . 0 - 0 . 4 ? 3 0 * 0 0 1 4 3 . 4 6 0 . 1 9 6 0 * 0 1 NO
0 . 5 3 9 0 - 0 1 - 0 .  T 9 5 0 * 0 0 - 0 . 1  7 7 0 * 0 0 0 . 0 0  1 4 6 0 * 0 0 - 0 . ? 8 6 0 * 0 0 1 5 ? . 5 5 0 . 1 9 8 0 * 0 1 NO
0 . 1 5 8 0 * 0 0 - 0 . 3 1 6 0 * 0 0 - 0 . 1 ? 1 0 * 0 0 0 . 0 0 . 18 7D*JO - 0 . 3 4 5 0 * 0 0 1 6 6 . 5 0 0 . 1 9 * 0 * 0 1 NO

1 0 . 5 7 7 0 - 0 1 - 0 . 2 0 6 0 * 0 0 - 0 . 9 0 7 0 - 0 1 0 . 0 0 .  8 5 9 0 - 0 1 - 0 . ?  3 4 0 * 0 0 1 6 ? . 7 ? 0 . 1 9 8 0 * 0 1 NO
? 0 . 1 2 5 0 * 0 0 - 0 . 3 2 8 0 * 0 0 - 0  1 i a i » * o o 0  0 0  1 5 4 0 * 0 0 - 0 . 3 5 / 0 * 0 0 1 6 6 . ?5 0 .  1 9 7 0 * 0 1 NO

0 . 3 4 2 0 - 0 1 - 0 . l O t 0 - 0 1 0  0 0 . 3 4 7 0 - 0 1 - 0 .  I 9 6 0  >0 1 7 7 . 3 6 0 . 198D*01 NO
- 0 M 9 0 - 0 1 - o  ? ? ? o * o o 0 . 5 7 ? 0 - O I 0 . 0 -!> »45D-U l - 0 . ? 4 0 0 * O 0 1 6 . 9 3 0 . 1 9 8 0 * 0 1 NO

C U I A 1 I 0 N S 1 0  R I  I  I  H f N T 0  R 0 J P ?  ( TRUSSES )

> .ON S T A I f fO RCf S TRISS STRAIN PI AST 1C S I R A 1N

( I AS I • C 0  ? 9 0 3 8 T D * 0 4  0 . 9 6 7 9 i 6 D * 0 l  0 . 4 6 0 9 ? ? 0 - 5 4  0 . 0

5 1 I t  A M  1C 0  1 0 ? 3 8 9 0 * 0  I 0 .  1 4 1 ? 9 7 0 * 0 0 0 .  1 6 ? 5 ? 3 0 - 0 5 0 . 0

7 1 (L A ST  1C 0  3 ? 8 0 9 4 D * 0 ? 0 . 4 3  7 4 5 9 0 * 0 0 0 . ? 0 8 3 1 4 D - 0 5 0 . 0

8 1 f t  AST 1C 0 . 5 3 ? 6 6 8 D * 0 1 0 . 7 10 ? ? 4 D -0 1 0 . 3 3 8 2 0 2 0 - 0 6 0 . 0

9 1 H A S T  1C - 0 . 1 6 0 ? 3 1 D * 0 ? - 0 . 2 1 3 6 4 2 0 * 0 0 - 0 . 1 0 1 7 3 4 0 - 0 5 0 . 0

1C 
N 1

1
0  U 1

H A S T  1C 
r  0  R T 1 H |  S l  f  P

- 0 .  * 1 7 8 81 1 0*0 0  
2

- 0 . 2 2 8 0 0 5 0 - 0 5 0 . 0
( AT T I  HI 0 . ? 0 0 0 0 * 0 1  )

CO NDIT IO N IMG Of IMF C O f f f l C I I N f  h a i p i w

I A « 0 I S 1  I I I H I N I  Of )H f UN) ACTOPIC) S I l H N f S S  HATRIX  0 1 5 0 8 4 0 * 0 8
S H A l i r S I  I I I H I N I  Of UNI AC 1 ORt 0 S T l l f N 1 ^  HA i M | X 0 . 3 0 1  7411*0?
IA R C IS T  DIPT.ONAI 11 | HI N T Of T Mf I AC TOR I ft  I) HATH IX 0  1 4 5 / ^ 0 * 0 8
S H A U I S T  r iA C .O NAl 11 I HI NT 01 TMI f A C T O R l / I O  HA TR IX  0 . 1  7 57 1 0 * 0 *
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1 0 . 9 1 0 0 - 0 1 0 .2 6 0 0 - 0 1 -0  3960*00 0 . 0 0 . 4 5 / 0 * 0 0 - 0 . 3  380*00 137 .41 0 . 19 /0 *01 NO CRACK
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1 - 0 .  1 0 2 0 * 0 0 • - 0 . 1 9 6 0 * 0 0 0  0 0 . 0 - 0 . *4 7 7 0 * 0 0 152 .*49 0 . 1 9 6 0 * 0 1 1 CRACK
2 - 0 . 9 6 7 0 - 0 1 - 0  360 { '*OO - 0 . 1 8 9 0 * 0 0 0 » 0 . 0 - 0 . *4650*00 1 5 2 . 8 7 0  1 9 6 0 * 0 1 1 CRACK
X - 0 .  3 /* * ! ) -0 1 - 0 . 5 1 5 0 * 0 0 - 0 . 1 3 9 0 * 0 0 0 . 0 0 . 0 - 0 . 5 5 2 0 * 0 0 16*4. 91 0 . 1 9 5 0 * 0 1 1 CRACK
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it 0 . 2  7 2 0 * 0 0 - 0 .  *4*480*00 0 2 8 9 0 * 0 0 0 . 0 0 . 0 - 0 . 1 7 6 0 * 0 0 159 87 0 . 2 0 0 0 * 0 1 1 lCRACK

1 0 . 1 5 0 0  *01 - 0 . 6 ?  T D *0 0 - o . r 6 / o * o o 0 . 0 0 . 1 5 3 0 * 0 1 - 0 . 6 5*40*00 1 7 2 . 9 2 0 . 1 9 5 0 * 0 1 NO CRACK
2 - 0 . 2 6 3 0 * 0 0 - 0 .  7 6 0 0 * 0 0 0 . 2 5 6 0 * 0 0 0 . 0 - 0 .  15*40*00 - 0 . 0 6 0 0 * 0 0 22  9*4 0 . 1 9 2 0 * 0 1 NO CRACK
3 0 . 6 8  / 0 * 0 0 - 0 . 3 ? 1 0 * 0 0 - 0 . 7 5 6 0 * 0 0 0 . 0 0 .  1 0 9 0 * 0 1 - 0 . 7 2 5 0 * 0 0 1 5 1 . 8 6 0 .  19*40*01 NO CRACK
*4 - 0 . 3 * 4 0 0 - 0 1 - 0 . 2 3 9 0 * 0 0 - 0 . 9 1 3 0 - 0 1 0 . 0 o . o - 0 . 27*40*00 1 59 .  10 0 . 1 9 8 0 * 0 1 1 CRACK

T 0 .  * 4 93 0*0 0 • - 0 . 8 9 5 0 * 0 0 0 . 0 0 . 1 0  3 0*0 1 - 0 . 101 0 * 0 1 1*49. 1*4 0 . 1 9 2 0 * 0 1 NO CRACK
2 o .  / 1 5 0 * 0 0 - 0 . 2 8 3 0 * 0 0 - 0 .  *4 3 ? 0 * 0 0 0 . 0 0 . 8 / 6 0 * 0 0 - 0 . *4*4*40*00 159.5*4 0 . 1 9 6 0 * 0 1 NO CRACK
3 0 . 1 0 1 0 * 0 0 - 0 . 2 1  *40*00 - 0 . 9 2 8 0 * 0 0 0 . 0 0 . 9 3 2 D * 0 0 - 0 . 9 6 6 0 * 0 0 1*41 .01 0 . 1 9 2 0 * 0 1 NO CRACK
*4 0 . 7 1 2 0 * 0 0 - 0 . 8 7 7 0 - 0 1 - 0 . 7 0 ^ 0 * 0 0 0 . 0 0 . T ? 0 0 * 0 1 - 0 . 5 7 3 0 * 0 0 1M0.U3 0 . 1 9 5 0 * 0 1 NO CRACK

1 o
1 0 .  7 5 3 0 - 0 1 - 0 . 2 3 3 0 * 0 0 - 0  . 98*40*00 0 . 0 0 . 9 1 7 0 * 0 0 - 0 . T0 70*0T 1 3 9 .  *45 0 . 1 9 1 0 * 0 1 NO C'!ACK
2 o .  * r  2 0 * 0 0 - 0 . 1 6 2 D *0 0 - 0 . 8 8 8 0 * 0 0 0 . 0 0 . 1 0 8 0 * 0 1 - 0 . 79*40*00 1*4*4 . 5*4 0 . i 9 3 0 * 0 1 NO CHACK
3 0 . 1 0 9 0 - 0 1 - 0 . 2 6 * 4 0 * 0 0 - 0 . 1 0 5 0 * 0 1 0 . 0 0 . 9  3 1 0 * 0 0 - 0 . T1C 0 * 0 1 1 3 0 . 7  3 0 . 1 9 0 0 * 0 1 NO CRAC*

1 f
*4 0 . * 4 5 7 0 * 0 0 - 0 . 1 5 8 0 * 0 0 - 0 . 8 8 0 D * 0 0 0 . 0 0 . 1 0 8 0 * 0 1 - 0 . 78*40*00 1*4*4.63 0 1 9 3 0 * 0 1 NO CRACK

I I
1 0 . 1 2 5 0 * 0 0 - 0 . 6 1 2 0 * 0 0 - ( . .  1 0 1 0 * 0 1 0 .  3 0 . 8 ? 7 0 * 0 0 - 0 . T 3 3 0*01 1*45.26 U. T8 90 * f .1 NO CRACK
2 0  1 2 0 0 - 0 2 -f< 7 *> 3 0 * 0 0 - 0  1 2 6 0 * 0 1 0 . 0 0 .  9 3 8 0 * 0 0 - 0 . 169 0 * 0 1 1*43. 3*4 0 . 186 D*0 1 NO CRACK
3 0 .2 1 * 4 0 * 0 0 - 0 .  7 8 1 0 * 0 0 - 0 . 7 0 5 0 * 0 0 0 . 0 0 . 5  7 9 0 * 0 0 - 0 1 1 5 0 * 0 1 1 5 2 . 6 1 0 . 1 9 0 0*C 1 NO CRACK
*4 0 . 6 3 2 0 * 0 0 - 0 . 1 2 6 0 * 0 1 - 0 .  *4 7 5 0 * 0 0 0 . 0 0 .  7*4*40*00 - 0 . 1 3 8 0 * 0 1 1 6 6 . 6 9 0 . 189 D*0 1 NO CPACK
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1 0 . 2 3 9 0 4 0 0 - 0 . 8 2 8 0 * 0 0 - 0 . 3 5 9 0 * 0 0 0 . 0 0 .  3 *480*00 - 0 . 9 3 8 0 * 0 0 1 6 3 . 0 2 0 . 1 9 2 0 * 0 1 N r CRACK
2 0 . 5 0 1 0 * 0 0 - 0  1 3 10 * 0 1 - o . ' r  8 0 * o o 0 . 0 6?*40*00 - 0 . 1*4 3 0*0 1 16 V  05 0 . 1 0 0 0 * 0 1 NO CRACK
3 0 . 1 4 4 0 * 0 0 - 0 .  7 M 0 * C ’0 - 0 .  38*40-01 0 . 0 • - 0 . 7 7 2 0 * 0 0 1 7 7 . 6 0 0 .  19*40*01 NO CRACK
d - 0 . 2 1 0 0 * 0 0 - 0 . 8  7 6 0 * 0 0 0.2*4 3 0 * 0 0 0 . 0 - 0 .  1 3 1 0 * 0 0 - 0 . 9 5 5 0 * 0 0 1 8 . 0 5 0 . 1 9 1 C *0 1 NO CRACK
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5 1 f 1 AST 1C 0 .  *41 *4 7 Q 5 0 * O i  0 .  1 3 82 6 * > 0 * 0 1 0 650*40*40-05 0 . 0
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R 1 N 1 0  U 1 F O R  1 1 " I f  S T f P 5 ( Al T lM f  0 . 5 0 0 0 0 * 0 1 )

- 23 -

c o m ; i  n o n i n g  o i  m i  c o i n  i c i i n i  m a i h i x

L A H C i S T  I  I I Ml  N I O l  TM» U N f  A T  10 R I  0  *T  I I • * | |  SS HAT R I X 0  1 * 0 2 9 0 * 0 0
‘ 'MAJ | f ? f | I M» N I  0» TH» UN»A« l O H I O  S l i M N I S ?  M A I R I X  0 1 0 9 0 1 0 * 0 7
I AH OC S 1 O l A O O N A i  |  | | Ml N I 01 T i l l  I  A. K ) f i | / | | )  M A I H I X  0  . M H V J  |» i ) 0
S M A L I I 5 1  0  I A f. O N A l  I t C M I N T  Of Th | FAC TOR I / F 0 M A I H I K 0  . 0 5  » i  IC * 0 5

NO I Q U I I I B R I U M  M I R A I I O N  iN I M I S  T lM l S H F  
S H M N I S S  R M O R M iU  I  OR IH « S  I I Ml SI  I P

0 I S p L A c f

NODf

*«7
UR*49

i  i  n  r  t

X - D l S P  A C I N I  NT

0. 0 c o 0.0

V - O is n  AC ( Ml N I

o w / m o - r . i
0  . 0 0 '  O/Vr ' I. -O T 
0 .  1 1 6 9 1 0 0 * 0 0

I S  T R I  S S C A I  C U I T I 0  N S

/ - O l S P l A C I  Ml NT

-o 1965*4*40*00 
- (•  1 9 9 3 0 5 0 * 0 0  
-0 2000*4 70*00

X ( V I ) - R 0 T A l I O N

0.0
0 . 00.0

V ( V 2 J - R 0 1 A T I O N

0.0
0.0 
0.0

I L f  M | N 1 ( 2 /0  CONTINUUM) 
| T’ l a n i  s m  SS )

Z ( V N ) -ROT AT ION

0.0
0.0
0 . 0

S I R !  SSI S AH' Ml AMIRI  C IN  C l OHAI l  O O R D lN M I  S * M | M

15

IS  1 R E S S

T - o . ? 110*04, - O . 1 0 1 0 * 0 1 '4 •• 7 0 * 0 0 0 . 0 0 . u - 0 . 1 ? 1 0 * 0 1 152 *49 C. 2 0 0 0 * 0 1 1 CRACK
;• - o 5 » 1 0 * 0 i i - 0 . 1 2 7 0 * 0 1 • o 8 1 3 0 * 0 0 0  0 0 0 - 0 .  T 7 90 *01 I V .8 7 0 2 0 0 0 * 0 1 1 CRACK
3 0 9 0 6 0 - 0 1 - 0 .  I *1 *40*01 0 10UO -02 0 . 0 0 . 0 - i i  1 1 5 0 * 0 1 16*4 ■; i 0 . 2 0 0 0 * 0 1 1 CHACK
*4 0 . 2 9 0 0 - 0 1 - 0  1 2 2 0 * 0 1 - 0 1 0 5 0 * 0 0 0 . 0 0 .0 - 0 .  1 20 0 * 0 1 159 87 0 . 2 0 0 0 * 0 1 1 CRACK

1 0 1 / 011♦ <1 1 0 6 0 *  • 0 35 3 0 * 0 0 0 . 0 0 1 0 2 0 * 0 1 - 0 . 8 5 3 0 * 0 0 7 65 t 1 9 3 0 * 0 1 NO CRACK
2 0 6 0 1 0 - 0  1 0 . 5 3 6 0 - 0 2 0 1 6 0 0 - 0 ? I II 0 o 0 . 5 9 6 0 - 0 2 161 *49 0 . 2 0 0 0 * 0 1 1 CRACK
3 0 v  70*0< 0 .  1*4*40*00 - 0 6 3 8 0 * 0 0 0 . 0 0 0 0 9 0 * 0 0 i n * M 0 . 1 9 7 0 * 0 1 NO CRACK
*4 - 0 . 2*4 7 0 * 0 0 0 *4 1 ‘> 0*00 - 0 . 2 m5 0 * 0 0 0 0 0 0 0 . 1 6  7 0 * UO 159 10 0 . 2 0 0 0 * 0 1 1 iCRACK

1 (I 1 1 JO*IMI - 0  3 9 6 0 * 0 0 - 0 10*40+01 0 . 0 0  , - 0 .  1 1.M»*0 Hi*, 16 0 . 1 9 1 0 * 0 1 NO CP*CK
2 0 7 0 7 0 - 0 1 0 . 2 5 0 0 * 0 0 - 0 . 6 0 2 0 * 0 0 0 0 0 . 7 6 8 0 * 0 0 - 0  . *4*480*01 130. 77 0 . 1 9 6 0 * 0 1 NO CRACK
3 0 2 1 6 0 * 0 0 9.** 7 0 -01 - 0 . 1 3*40*01 o  II 0 . 1*4 1 0 * 0 1 - 0 . 1P0O*O1 1 IA 29 0 . 1 0 9 0 * 0 1 NO CRACK
*4 - 0 1 7 9 0 * 0 0 - 0  59  7 0 * 0 0 - 0 32 7 0 * 0 0 0 . 0 0 0 - 0  7 7 6 0 * 0 0 151 27 0 . 19*40*01 1 CPACK

1 0 17 3 0 * 0 0 - 0 . 2 6 3 0 * 0 0 - 0  . 1 3 0 l ' * 0 1 (I o 0 . • -1. 1 }(  0 4 0  1 1 39, 77 0 . 1 8 9 0 * 0 1 NO CHACK
2 0 . 5 0  7 0 * 0 0 • - 0 . 9*4 3 0 * 0 0 0 . 0 0 . 1 0 / 0 * 0 1 - 0 . I 0 8 0 * C 1 1*49. ?3 0 . 1 9 1 0 * 0 1 NO CRACK
3 0 . *4 5 2 0 -0  1 - 0 .  1 3 3 0 * 0 0 - 0 1 2 9 0 * 0 1 0 (I 0 . 11604 0 1 - 0 .  1*450*01 139 . 17 0 . 1 0 0 0 * 0 1 NO CRACK
*4 0 . 6 1 2 0 * 0 0 - 0  18 111 • - 0 . 10 7 0 * 0  1 0 . 0 0 . 1 3 5 0 * 0 1 - 0 .  9 2 . * 0 * 0 0 22 0 . 1 9 2 0 * 0 1 PO CRACK

1 0 . 15 7 0 * 0 0 - 0 . 0  3 3 0 * 0 0 - 0 . 1 2 3 0 * 0 1 0 . '1 0 . 9 6 6 0 * 0 0 - 0  1 6 6 0 * 0 1 1*.S. 96 0 . 1 0 6 0 * 0 1 NO CRACK
p - 0 . 7 6 5 0 - 0 1 - 0  0 9 1 0 * 0 0 - 0 15*40*01 0 . 0 0 . 1 ’ 1 0 * 0 1 - 0 . 2 0 8 0 * 0 1 1*4?. ii i 0 . 1 0 3 0 * 0 1 NO CRACK
3 0 . 2 6 0 0 * 0 0 - 0  9 6 2 0 * 0 0 - 0 0 . 0 o 7 0 9 0 * 0 0 -1. 11» 1 0 * 0 1 6 ! 0 . 1 0 0 0 * 0 1 NO CRACK
*4 o . 7 6 6 0 * 0 0 - 0  1 5 5 0 * 0 1 - 0 . 6 0 0 0 * 0 0 0 .  0 0 . 9 1 2 0 * 0 0 - 0 . 1 7 0 0 * 0 1 16*  . 31 0 . 1 0 6 0 * 0 1 NO CRACK

1 0 . 2 9 5 0 * 0 0 - 0  1 02 0 * 0 1 - 0 . NN6D+00 0 . 0 0 . *4 3 1 0 * 0 0 - 0 . 1 1 6 0 * 0 1 i- ■ 97 0 . . 9 0 0 * 0 1 NO CRACK
2 0 . 6 2  7 0 * 0 0 - 0  16*40*01 - 0 6 2 » 0 * 0 0 0  0 0 . 7 8 8 0 * 0 0 - 0 . 1 0 0 0 * 0 1 1 6 V 5*4 0 . • 0 5 0 * 0 1 NO C R A O
3 0 . 1 0 0 0 * 0 0 - Q . 9 5 3 0 * 0 0 - 0 . *4600-01 0 . 0 0 . i n  0401 - 0 . 9 5 5 0 * ' I C i 77. 68 0 . 1 9 2 0 * 0 1 NO CRACK
*4 - 0 . 2 6 2 0 * 0 0 - 0  1 00 0 * 0 1 0 1 0 9 0 * 0 0 0 . 0 - 0 . 1‘, j | ) * ih i - 0 .  1 1 9 0 * 0 1 18. i. ; 0 . 1 0 9 0 * 0 1 NO CRACK
i L C u I A 1 I 0 N S 1 0  R I I  E M E N 1 C R 0 U P 2 { 1RUSSE S ]1

-  2k -



ELE HINT  LOCATION P IA S T 1C STRAIN 334

1 1 E LA S T 1C 0 . U 9 6 W 6 D * 0 5 0 .  1 6 5 3 9 7 0 * 0 3 0 .  7 8 7 5 0 1 0 - 0 3 0 . 0

5 1 El AST 1C 0 . 5 1  3*4010*03 0 .  1 7 1 1 6 0 0 * 0 1 0 . 8 1 5 0 U 9 0  05 0 . 0

7 1 f l A S T  1C 0 . 1 ?8 50 3 D *03 0 .  171 337D*01 0 . R 1 5 f t9 1 ?  C ! 0 . 0

0 1 f l A S T  1C - 0 .  31998 *40*0? - 0 .  *4266*450*00 - 0 . 2 0 3 1 6 * 4 0 - 0 5 0 . 0

9 1 f 1 AST 1C -0 . 3 6 2 6 0 * 4 0 * 0  3 - 0 . 4 8 3 5 7 9 0 * 0 1 - 0 . ? 3 0 ?  750-0*4 0 0

10 
N T

1
O U T

f I  AST 1C 
F O R  T 1

- 0 . 6 8 0 0  750*01  
H E  S T E P

- 0 . 9 0 6  7 6 6 0 -0 1  
6

- 0 .  M31 7 9**D -06 0 . 0
( AT TIHF 0 . 6 0 0 0 0 * 0 1  )

CO N D IT IO N  I NT OF THf C O E I F I C I f N !  HAIR  IX

LARGE ST f  I f  H i  N T 01 THE UNf A t  TOREO S I  I f  » Nf SS HA 1RIX  0.1*47260*08
SMALLEST E U M I N !  01 THf UNf AC lOPLO ST 11 f N f  SS MATRIX s (). 1 4 8 6 0 * 0 7
LAR GtST DI AGONAt F LE HF NI OF T H I  F A C I O R I / I C  HA TR IX  0 . 6 9 0 ; '  10 *0  7
S H A LL fS T  0 1 AGON AI El .EHfNT Of THE f A C T O R l / f O  MATRIX 0 .6 * > 3 9 5 0 * 0 5

NO EQU I I I BR I UH I T C R A I I O N  IN  T H I S  1 I HI STEP 
S T I f F N f S S  REFORMED FOR T H I S  T I  H I  STE P

O I S P L A C E H E N T S

NOOE X - O I S P l A C f H f N T  V - D I  SPl  A C !  H I  NT 7 - D I  S P l  A C f  H I  N ! X ( V I ) - R 0 1 A 1 I  ON Y ( V ? ) -R O T A T  I ON 7 ( V N ) - R O T A T  I ON

*47 0.0 0. 1097i?70*00 *0. J19*4?30*00 0.0 0.0 0.0 
*40 0.0 0.1715830*00 -0.320.?3D*00 0.0 0.0 0.0 
*49 0 0 0.2320T20*00 -0.1196630*00 0.0 0.0 0.0

1 S T R E S S  C A L C U L A T I O N S  f O R  I L T H E N T  G R O U P  1 ( 2 / 0  CON I IN UUP ,
( P I A N E  S T R E S S }

STRESSES A Rf  MEASURED IN G lO BA l COOROINATF SVSTIH

13
1 - 0 . 1 1 ! 0 * 0 0 -0 .1 7 8 0 *0 1 - 0 5 730*00 0 . 0 0 . 0 -0 .1 8 9 0 *0 1 15?. kp 0 . 2 0 0 0 *0 1 1 CRACK
2 -0 .8?9E)*0 . i - 0 ? 1 6 0 * 0 1 - 0 .1360*01 0 . 0 0 . 0 - 0 . ?99D*01 15?. 87 0 . ? 0 0 D *0 1 1 CRACK
3 - 0 .  * 4630*00 - 0 . 2100*01 - 0 1150*01 0 . 0 0 . 0 - 0 . ?6**0*01 16** 91 0 . ? 0 0 0 * 0 1 1 CRACK
*4 - 0 . 1?3 0 * 0 1 - 0 .1 5 7 0 * 0 1 - 0 . 1 97 0 * 0 1 0 . 0 0 . 0 - 0 . ? B f l 0 * 0 1 159. 8 7 0 . 2 0 0 0 * 0 1 1 CRACK

1 - 0 .  2571**00 - 0 . 5  700*00 - 0 . • 0 . 0 0 . 0 -0 .8 3 5 0 * 0 0 1*46 33 0 . 1 9 3 0 *0 1 1 CRACK
2 - 0 . 1 5 0 0 * 0 1 0 7560*00 - o 2120*01 0 . 0 0 . 0 - 0 .  7**50*00 161 . H9 0 . 2 0 0 0 * 0 1 1 CRACK
3 0. 167D-0 1 0 . 1 1 7 0 * 0 0 0 *4(430-01 0 . 0 0 . 0 0 .  13*40*00 159 . 3? 0 . 2 0 0 0 * 0 1 1 CRACK
*4 - 0 .6 *4 1L*00 - 0 . 6 5 8 0 - 0 1 - 0 , 8 5 2 0 * 0 0 0 . 0 0 . 0 - 0 . 7 0 7 0 * 0 0 1 59 . 10 0 . 2 0 0 0 * 0 1 1 CRACK

1 0 .7 5 0 0 * 0 0 0 .5 1 1 0 -0 1 - 0 ?95 0 *0 0 0 . 0 0 . 8 5 8 0 * 0 0 - 0 . 5 6 8 0 - 0 1 159. 90 0 . 2 0 0 0 *0 1 NO CRACK
2 0 . 2 5 1 0 - 0 1 0.*4 360 -0 1 0. 3 310-01 0 . 0 0 . 0 0 . v 8 70- 01 1*4?. 0*4 0 . 2 0 0 0 *0 1 1 CRACK
3 0 . S 9 9 0 * 0 o 0 .  1 5 9 0 * 0 0 1? 5 D *0 1 0 . 0 0 . 1 6 5 0 * 0 1 - 0 . d 9 ? D * 0 0 139 . 90 0.  130*01 NO CRACK
*4 - 0 .  *4 3 70*00 - 0 . 1 ?50*00 - 0 . *4330*00 0 . 0 0 . 0 - 0 . 5 6 ? D * 0 0 151 . 27 0 . 2 3 0 0 * 0 1 1 CRACK

-  25

I S  T R f  S s

1 - 0 0 16!>-0 1 .< *416 0*00 - n  1 2 3 0 * 0 1 O f * o «JW 1 0 * 0 0 - o  1 * | 9 D * 0 » .3 0 . 0 5 o .  i 0 0 O * O i NC CRACK
? - 0 (4 *4? 0 * 0 0 0 . *49 7D*Of ' - 0 . 1 3 2 D * 0 1 0 . 0 0 1**3 0 * o  1 - 0 . 1 3 7 0 * 0 1 125 . 19 0 1 0 9 0 * 0 1 NO CRACK
3 - 0 . R 9 2 D -0 1 - 0 22  7 0 * 0 0 - 0  15 6 D *0 1 0 . 0 0 1*400*01 - 0 . 1 7 2 0 * 0 1 136 26 0 1 0 6 0 * 0 1 NO CRACK
*4 - 0 ? 8 ? 0 * 0 0 - 0 . ri - o .  i * 6 u o * o o 0 . 0 0 0 - 0  10*40*01 1*40 0 . 1 9 1 0 * 0 1 1 CRACK

1 0 . ? 7 ? 0 * 0 0 - 0 0 5 0 0 * 0 0 - 0  1 5 0 0 * 0 1 0 . 0 0 , 1 1 7 0 * 0 1 - f l .  f 0 9 0 * 0  1 1U5 , 2 2 n . 1R U 0 * 0 1 NO CPACK
2 - 0 . ? 7 7 0 * 0 0 • 0 , 1**30*01 - 0 . 1 5 9 0 * 0 1 0 . 0 0 0 3 9 0 * 0 0 - 0 . 2 5 5 0 * 0 1 1 *4*4 .. 9 6 0 .  1 7 9 0 * 0 1 NO CRACK
3 0 . - 0 1 13 0*0 1 - 0 . 9 9 0 0 * 0 0 o o 0 , R * >90*0 0 - 0  16 3 0*01 153 d o 0  1 0 6 0 * 0 1 NO CRACK
*4 0 93 3 0 * 0 0 - o 100 0*0 1 - 0 . 6 8 0 0 * 0 0 . 0 0 , , 1 1 0 0 * 0 1 - 0 . 1 9 7 0 * 0 1 I M 6o 0 .  1 0 * * D * 0 1 NO CRACK

1 0 . - 0 . 129 0*0 1 - 0 .  * 4 66 0*0 0 O. ) 0 - 0 .  1*410*01 30 0 1 0 0 0 * 0 1 MO CRACK
2 0 . 6 6 0 0 * 0 0 10M1*'»1 - 0  / 1 0 0 * 0 0 ' . 0 0 0 5 0 0 * 0 0 - 0  2 0 5 0 * 0 1 1 7 0 1 0 3 0 * 0 1 NO CRACK
3 0 . 2 2 0 0 * 0 0 - 0 1 0 * 0 * 0 1 - U . 30 3 0 - 0  1 0 . 0 o , 2 ? 1 0 * 0 0 - 0 . 1 0 0 0 * 0 1 i  r a 6 / 0 . 1 9 1 0 * 0 1 NO CRACK
*4 - 0 . 3*410*00 .1?*»0*0 1 0 . 3 6  7 0 * 0 0 0 . 0 - 0 . ? 1 0 0 * 0 0 - 0 . 1 3 7 0 * 0 1 19. 65 0  1 0 7 0 * 0 1 NO CRACK
i 1 C U I A l l O H * 1 o  R f  L E H f N T G R 0 U P 2 ( 1 RllSSE s  :1

ELEMENT 1 OCA * t ON STAT! r o R c r STRE SS S IR A  1N PIAST

1 1 r i # S T 1C 0 . 7  7 5 6 ^ 8 0 * 0 5 0 , 2 5 0 5 * 4 3 0 * 0 , 0 , 1 ? 3 1 1 6 0 - 0 ? 0 . 0

5 1 f l  AST I f 0 .  1 79 7650*0*4 0 5 9 9 ? 1 0 0 * 0 1 0 2 0 5  3*4?0-0*4 0 . 0

7 f l  AST 1C 0 .  10?'« 3**0*0  3 0 21433790*01 0 . 1 1 5 0 9 5 0 -0 * 4 0 . 0

8 1 f  1 AST 1C - 0 . ? * *  1 3 3 1 0 * 0 2 - 0 . 3 ? 1 7 7 5 0 * 0 0 - 0 . 1 5 3 2 2 ^ . 0 -0 5 0 . 0

9 1 r I AST If. - 0  3 7 0 ? 0 1 0 * 0 ? • 0 . 50*4 3 7 5 0 * 0 0 - 0 . ?*40* 7 9D-C5 0 . 0

10  1 I I  A S !  I I. 0 . 2 1 1 0 3  70*0*4 0 . ?0?*4 *490*0? 0 . 1 3 *45 00 0 -0 3 0 . 0
1 P R I N * ( A1 T l H f  0 . 7 0 0 0 0 * 0 1  )

c r *  ’ ' .on  i Nr. of i  Hf  c o r  m e  i r n t  h a i r i x

l A R G f R T  V t l H I N I  OF IMF U N f AC T O P ' 0  S T t  I Nl  SS HA 1 P I X 0 .  1*4*41 5 0 * 0 8
S H A l l F S l  f l E H I N T  OF THE UNF A( TOPED -  F I F » Nl  SS MA t R l X 0  15<40'*O *O7
LA R G E S T  D I  AGON AI  H f M ' N T  OF T HI  FAC Of  ’ / I f  HA 1 R I x 0  0 / 1 9 1 0 * 0 7
S H A l l f S T  0  I AGON AI  E I I H I  N F 0» THE . AC TOP I / I  0  HA T R I X 0  . ‘ > 6 0 5 0 0 * 0 5

NO f Oi l I L I B R I U H  I I f  R A M  ON IN THIS  I l H I  M I R  
ST I f  f Nf SS REFORMED FOR I M I S  I l H I  S T fP

O I S P L A C E H E N T S

*4 7 
1*0 
*49

X - O I  SPl A C f  HF N T

0.0 
0.0 0.0

V -0 1  SPl AC I  HI NT

n 1 7 0 8 7 6 0 * 0 0  
0 . ? 6 1 1 7 ? D * 0 0  
n .  3* i506 3 0 * 0 0

7-01 s n  Al I HI N l

- O . l | ? 6 0 5 1 0 * 0 0  
- 0 .  *429 3 5 3 0 * 0 0  
• 0  *4? 7 0 5 5 0 * 0 0

X ( V 1 1 - R 0 1 A T I O N

0.0 
0.00 0

I S T R f S S  C A l  C U I A T  I O N S r  I  E H f  N T

V tV P 1 - R 0 T A T I O N

0.0 
0.0
0  r

( 2 / 0  CON I « NUUH) 
( PI AN! S ’ RESS.

7 ( V N ) - R U l  AT ION

0.0
0.0 
0.0

STRESSES A Rf  H| ASIIREO IN u i  OBAl COOROINATI S V ' T I H

- ?6 -



335

i5

i
?
3
i t

12
3
<4

1
2
3
U

1
2
1
<4

1
?
3
>4

2
3
<4

A  I

- 0 .  5 8 *0 * ' 0 
-0 .9 1 0 0 -1 .1  
- 0 .  1*410*01 
- 0 .1 5 5 0 * 0 0

- 0 .2280*01  
- 0 .  18 ? 0 *0 1 
- 0 . 6 ? * 4 t ) * 0 0
-o  ?*4io*oi

0 .1 5 9 0 *0 0  
-0 .2 3 8 0 *0 1  

0 .2 8 6 0 -0 1  
-0 .8 2 0 0 *0 0

0 .5 ? 7 0 *0 0  
-0 .N 6 2 0 *0 0  

0 .3 6 9 0 *0 0  
-0 .5 0 1 0 * 0 0

0 . ? 150-01 
-0 .1 1 5 0 *0 1  

P . 290 0*00
- 0 .  1*420*00

0.5*4 <40*00 
0 . *>060*1)0 
0 .3 1 1 0 *0 0  

-0 .? *4 80*v '0  
J  I  A T I 0

• 0 .2 0 6 0 *0 1  
-0 .2 0 8 0 * 0 1  
- 0 . 5 1?0*00 
-0 .20**0 *01

- 0 .1 0 1 0 *0 1  
- 0 .  *4‘> 8 0 - 0 ’

0 . 3 5 9 0 - 0 1  
0 .  9*"6 0 * 0 0

0. 38*40*00 
- 0 .  80. -0*00 

0 . *4600-01 
0 .3 9 6 0 *0 0

- 0 .7 0 8 0 * 0 0  
- 0 .2 8 0 0 * 0 0  
- 0 .  3 7*40*00 
- 0 .  *4*4 70*00

• 0 .1 1 5 0 *0 1  
- 0 . 8  760*00 
- 0 .1 2 6 0 *0 1  
- 0 . ? ? 9 0 * 0 1

- 0 . 1 39D *01 
- 0 . 2 5  70*01 
- 0 .1 1 7 0 *0 1  
- 0 .  10*40*01 
N S F O R

- 0 . 1 1 0 0 * 0 1 0 . 0 0 . 0 - 0 . 2 6 5 0 ^ 0 1 15? .  *49 0 . 2 0 0 0 * 0 1 1 CRACK
- 0 . 6 1 7 0 * 0 0 0 . 0 o . o - 0 . ? 1 5 0 * 0 1 1 5 ? . 8 7 0 . 2 0 0 0 * 0 1 1 CRACK
- d  2 6 6 0 * 0 1 0 . 0 0 . 0 - 0 . 1 9 ? 0 * 0 1 16*4.91 0 . 2 0 0 0 * 0 1 1 CRACK
- 0 . 8 5 9 0 * 0 0 0 . 0 0 . 0 - 0 .  ?*400*01 1 5 9 . 0 7 0 . 2 0 0 0 * 0 1 1 CRACK

- 0 . ? 3 1 0 * 0 1 0 0 0 . 0 -f)  . *4flr* 0 *O I 1'*/ s s 0 . 2 0 0 0 * 0 1 1 CRACK
- 0 . ?  7 ? 0 * 0 1 0 . 0 0 . 0 - 0 . 1 8 ^ 0 * 0 1 161 N9 0 ? 0 0 0 * 0 1 1 CRACK
- 0 . 8 ? l ) 0 * 0 0 O.U 0 . 0 - 0 . 5 0 0 0 * 0 0 1 5 9 . 3 ? 0 . ? 0 0 0 * 0 1 1 C R A O
- 0 . 2 9 8 0 * 0 1 0 . 0 0 . 0 • 159 . 10 0 . 2 0 0 0 * 0 1 1 CRACK

0 . 2 * 4 8 0 * 0 0 0 . 0 0 . 0 0 .  5*4*40*00 1*4 7. •»? 0 . 2 0 0 0 * 0 1 1 CRACK
- 0 . 1 8 / 0 * 0 1 0 . 0 0 . 0 - 0 . 3 1 8 0 * 0 1 1*4?. nu 0 . 2 0 0 0 * 0 1 1 CRACK

o ) 6 I 0 * 0 1 0 . 0 0 . 0 0 .  7*460-01 1*4l . 7*4 0  2 0 0 0 * 0 1 1 CRACK
- 0  6*400*00 0 . 0 0 . 0 -0 . *4? *40 *0 0 1 5 1 . 2 7 0 . 2 0 0 0 * 0 1 1 C R A O

- 0 . 6 6 * 4 0 * 0 0 0 . 0 0 . 8 1 7 0 * 0 0 - 0 . 9 9 / 0 * 0 0 1 5 6 . *4*> 0 . 1 9 ? 0 * 0 1 NO C R A O
- 0 . 3 6 0 0 * 0 0 0 . 0 0 . 0 < 7 82 0 + 0 0 1? 7 . 9 0 0 .  1 9 ' *0 * 0 1 1 CRACK
- 0 .  1*400*01 0 . 0 0 .  15 ? » ) * 0 1 - 0 . 1 5 3 0 * 0 1 1*4? . 06 0 . 1 0  70*01 NO O A O
- 0 . 5 * 4 8 0 * 0 0 0 . 0 0 . 0 - 0 . 9 * 4 0 0 * 0 0 1*40.66 0 . 2 0 0 0 * 0 1 1 CRACK

- 0 .  1*4*40*01 0 . 0 0  9 9 0 0 * 0 0 ■ 0 . 2 1 1D*01 1*46.0*4 0 . 1 8 2 0 * 0 1 NO C R A O
- 0  ? ? 1 0 * 0 1 0 . 0 0 . 1 2 0 0 * 0 1 - 0  3 ? 3 0 * 0 1 1 3 3 . 2 0 0 . 1 7 3 0 * 0 1 NO CRACK
- 0 . 1 1 5 0 * 0 1 0 . 0 0 . 9 0 5 0 * 0 0 - 0  1 00 0 * 0 1 151. 9*4 0 .  18*40*01 NO CRACK
- 0 . 5  7 0 0 * 0 0 0 . 0 o . o - 0 .  ?*43 0*0 1 1 6 6 . 0 1 0 . 1 0 0 0 * 0 1 T CRACK

- 0 . 5 2 0 0 * 0 0 0 . 0 0 . 6 7 ) 0 + 0 0 - 0 . 1 5 ? 0 * 0 1 1 6 5 . 0 0 0 .  1 87 0*0 1 NO CRACK
- o .  5.:  m o * o o 0 . 0 (1 6 7 4 0 * 0 0 - 0 . ? 6 5 0 * 0 1 1 70 6*4 0 . 1 7 8 0 * 0 1 NO CRACK

0.5*4*40-01 0 . 0 0 .  3 17.0*00 - 0 . 1 1 8 0 * 0 1 2 . 0 9 0 . 1 9 0 0 * 0 1 f 'O CRACK
0 *49*40*00 0 . 0 • o . i 1 0 0 * 0 » - 0 . 1 ? 8 0 * 0 1 2 5 .  65 0 . 1 8 9 0 * 0 1 NO CRACK

r  i  i  h 1 N T G R O U P 2 ( TRUSS! S )

t t E H I N I  I. OCA 1 1 ON S T A f f lORCf f T R I S S S TRA IN PLASTIC  STRAIN

1 1 fLA S T  1C 0 .9 9 01 *4  7 0 * 0 5 0 .  3 30 0*490*03 0 . 1 5 7 1 6 6 0 - 0 ? 0 . 0

5 1 f 1 AST 1C 0 .  191 19  7 0*0 5 0 .  6*4 * 9 9 1 0 * 0 ? 0 . 3 0 6 6 6 ? 0 - 0 3 0 . 0

7 ' e l  AST 1C 0 .2 6 1 0 * 4 9 0 * 0  3 0 .  3 *480660*01 0 .  165 7*460-0)4 o . o

8  1 EIAST 1C 0 . 1 9 9 0 6 5 0 * 0  3 0 .  ? 6 5 * * ? 0 0 * 0 1 0 .  1 2 6 3 9  10-0*4 0 . 0

9  1 I L A S 1 1C - 0 .  1581*490*03 - 0  2 1 0 8 6 5 0 * 0 1 - 0 .  100*4120-0*4 0 . 0

10 1 
R 1 N T O U T  1

( L A S T I C  
O R  T 1

0.53*41*4*40*0*4 
H I  S 1 I P

0 . 7 1 2 1 9 3 0 * 0 2  
0

0 . 3 3 9 1 3 9 0 - 0 3 0 . 0
( AT( A T 7 I H I  0 . 8 0 0 0 0 * 0 \  )

c o h o m o w i n g  of ini co rffic irm  h a i r i *

lA R G F S f  f I f HI NI Of 1 H| UN*ACTORIO S T I T ! N f S S  H A T R I *  0 . 1 * 4 3 3 0 0 * 0 8
^ H A i i f S l  H f H f N I  0* T HI UNI ACTORC 0 ST I f  f  Nl S*. HA T R I *  0 . 1 5 5 5 5 0 * 0 7
lA R G fS T  0  I AGON At f  11 Ht N 1 Of 1 HI f A C T L f t l / f O  MATRIX U 8 09 1 *4 0 *0 7
SMALL 1ST 0  I AGONAl I I ( H ( N I  Of TMI I AC 10R I / I  0 H A T R I# 0 . 5 l 7 7 ? 0 * 0 5

NO (  QU I (. • RP h i m  l * t P A t I OR I N  I H I S  1 • H |  5 1 | P  
ST I f  I N I . ’ S R f f O R H f O  * 0*4 ! M I 5  T l H I  S f l P

O I S P l A C f H f N T S

*47
*48*49

I S  !  I I  I  S S

K - 0 * 5 » * l  ACT H I  H I

0.0 0.0 0.0
C A I C U l A l l O N S

V-1> I S P L  A C f  H |  NT

0  25  7 2 / 9 0 * 0 0  
0  1 6 * * 9 * 0 * 0 0  
0 *4 1 2 6 6 ^ 0 * 0 0

/ - O I S  A C F H f  NT

-0.5550010*00 
-0 • 53*>990*00 
-0 5 1 96*40*00

K ( V I l - R O T A T I O N

0 . 00.0
0 . 0

f  I  I  H f  N T

Y ( V 2 ) - R O T A T  ION

0.0
0 . 0
0 . * )

I ? / 0  C O N 1 I N U U M )  
( P l A N f  S I R I S S J

/ ( V N l - R O T A T I O N

0.00.00.0

ST RF S S I  S A R f  H I  A S O P r 0  I N  Gl  ORAI COO R O ! N A I I  « v S 1 f H  

13

I S  T R I  f  S

- 0 . 1090*1*1 - 0 . ? ? '  0 * 0 1 -ft 16<40*01 0 0
2 - 0 " . 0  I f , 0 0 * 0 1 - 0 . 1 2 1 0 * 0 1 0 . o
1 - 0 7 o 6 0 * 0 o - 0  ? \ 7 0 * 0 0 - f l 1 1*40*0 1 I I
*4 - 0 5 1 0 0 * 0 0 - 0 .  *1000*00 - 0 79'  , 0 * 0 0 0 f l

1 - 0 . 1 5 1 0 * 0 1 - 0  1 09 0 * 0 1 -  0 1 7 J 0 * 0 l 0 o
? - 0 1, 0 * 0 1 - 0  *4960*00 - 0 19*10*01 0 *1
3 - 0 ** 1 J 0 * 0  1 0  . ? 3 * *0 * 0 1 - 9 ? 3 0 0 * 0 1 0 o
•t - 0 , n  JO* M - 0  I4V 1O -O I 1*490*01 o 0

1 - 0 . , 3 5 0 0 * 0 1 - , 1 . 9  * 0 ' i - 0 , 1 01 0*0 1 0 0
? - o ,3 0 1 0 * 0 1 •1 • 1 l » l l l - n i ’ S 1 !»*#» 1 o II
1 - 0 . 1*» 7 0 * 0 0 - d  §031 • - 0 . 5 160*0 (1 0  .0
*i - o . 1 0 . 0 * 0 1 0  30 10*01 - 0 ? f t * i 0 * 0 * 0 O

1 - 0 . 6 1 0 0 * 0 0 • o  1 W 0 * 0 * - 0 1 0 * 0 0 0 0
9 - 0 . *0 1 0*01 « 0 . ? ? 6 0 * 0 1 - 0 . r’ » 70*1)1 0 . 0
3 - 0 . 0 1 6 0 * 0 0 - 0 . 8 6 1 0 * 0 0 - 0 . 0||»*O*OO 0 . 0
*4 - 0 . 1*4? 0 * 0 1 0 .  *4 7SO-0  1 - 0 . i 1 5 0 * 0 1 0  .o
1 0 . 1560*0(1 - 0  ? R 6 0 * 0 1 - 0 1 1 70 *01 0 0
? - 0 . ' • 0  1 160 *01 - 0 . • I t . 0
1 0 6. ’ 5 0 * 0 0 - 0 .  1 89 0 * 0 1 - 0 . 70*40*00 0 t l
*4 » c . 1 9 1 0 * 0 0 - 0  3 0 ? 0 * 0 1 - 0 . 76O0*O*> 0 0

1 f) 5*4*40*00 - 0 ,  1*400*01 - 0 . 9*4 1 0 - 0 1 0 . 0
? • 0 7 ? 0 - 01 - 0 . 3 0 0 0 * 0 1 - 0 . 5 0 3 0 * 0 0 0 0
3 0 1 3 0 0 * 0 0 - 0  1?0I)*OO 0 1*4 1 0 * 0 0 0 . 0
*4 0 . 1 1 9 0 0 0 0.5*4 10*01. 0 . 7 7*40*00 0 0

C A | C U I A 1 I O N S 1 () R 1 1 1 H 1 h1 1

0 . 0 - 0 . 3 1 5 0 * 0 1 15? *49 0 . ? 0 0 0 * 0 1 1 C R A O
0 0 - 0 ?*i ? 0 * 0 1 15? 0 7 0 ?0<*D*01 1 CRACK
0 0 - ( I , 9*410* 10 16*4 91 0 ?0(10*01 1 CRACK
0 0 - 0 I O I D ' 0 1 !■ ) 07 0 , , ? 0 0 0 * 0 1 1 CRACK

1' . 0 - 0 . 3*400*01 1*46 31 0 ? r o o * o i 1 CRACK
0 0 - ( * 1 7*40*01 161 *49 0 ? 0 0 0 * 0 1 1 C R A O
0 0 o ; i 5 u * o o 159 . 3? 0 . ?OO()*0 • 1 C R A O
0 o - 0 1 1 7 0 * 0 1 159 . . 10 0 ? 0 0 0 * 0 1 1 CRACK

0 , 0 - 0 . *4 4 00 *01 1*1 7 ?? ( ? 0 0 0 * 0 1 1 C R A O
<1 o - 0 , *4 i r * o * o i 1 *4 «* «*4 o . 2 0 0 0 * 0 1 1 CRA( k
0 . 0 - 0 . 1 : 5 0 * 0 1 1*4 1 7*4 0 ? o o o * o i 1 C R A O
0 . 0 - I I 7 0 0 0 * 0 0 1 1 27 0 2 0 0 0 * 0 1 1 CRACK

0 0 - 0 . 9 9 ? 0 * 0 0 1»« 30 0 19 ? 0 * 0 1 1 CRACK
" 0 - 0 . *4090*01 1 ? 7 . 9 0 O 20(10*01 1 CRACK
0 . 0 - 0 1 7 0 0 * 0 1 1 3 V *4 3 0 . 1 0 6 0 * 0 1 1 CRACK
0 0 - 0 . 1 1 00 * 0 1 1*40 . 66 0 . ,■’ 1 0 0 * 0 1 1 CRA( *

o . 5 5 6 0 * 0 0 - o 3 2 6 0 * 0 1 161 1 1 0 1 7 1 0 * 0 1 NO C R A O
0 . 1*460*01 - 0 *4 . ' 9 0 * 0 1 1 v? H8 0 . 16*40*01 NO CRACK
0 . 0 *49 0*0 0 • II ? 1 2 0 * 0 1 16*4 . O l 0 . 0 ? O * O i NO CRACK
0 . 0 0 . 3 ? 1 0 * 0 1 166 0 1 0 . 2 0 0 0 * 0 1 1 CRACK

0 . 5 * 4 8 0 * 0 0 - 0 . 1*400*01 177 23 0 18 0 O * O 1 NO CRACK
0 . *49? 0 - 0 ? - 0 . 1 1 6 0 * 0 1 1 70. 71 0 . 1 ** |0»01 NO CPACK
I *. 't i ? o * o o - 0 . 1 1 0 0 * 0 0 ? 0 . 05 0 . 1 J 7 0*0 1 NO CRACK
0 1 1 3 0 * O | - 0 . *4 7 3 0 * 0 0 5 ? . 6 ? 0 .  1 9 6 0 * 0 1 NO CRACK
0 u r 2 ( TRUSSIS  )i

f i t  H I N I  L O C A l l O N S T A T f f O R C f S T R I S S S I R A  I N **! AST 1C S T R A I N

F l A S T  1C 

f I A S T 1C 

n  AS T  1C

o. 11no'i/ov 06 
0.50?6?70*05 

-0.? 7*45660*0?

0 .  3 9 3 6 5 *> n *0 3  

0 .  16 7 5 * * 2 0 * 0 3

- 0 . 1 6 6 0 8 9 0 * 0 0

0 .  18  7* 4*> S0 -0?  

0 .  79  7 8 ? 1 0 - 0  1 

- 0  1 7*4 3 ? 8 P - 0 5

0.0
0.0
0.0

?8  -



10
1 P R I N 1

f l  AST 1C 

r iA S T  1C

0 .  S6H9U9KH0S 

0 . 5 2 0  3290*0*4

H A S T  1C 0 . 6*4*4269D*0*4 
F O R  T I M F S I f P

0 *4865*450*01 

0 .6 9 3 7 7 3 0 *0 ?

0 . 8 5 9 0 2 5 0 *0 2
9

0 .  2316880-0*4 

0.  330 3680 -03  

0 . *4090590-0 3

0.0
0.0
0.0

336

( AI TIMF 0 .9 0 0 0 0 *0 1  )

C0 N 0 IT  I ON I NO 01 TMf C O F f f l C l E N i  MATRIX

lA R C tS T  C I I H I N I  OF 1 Ml UNrA CTO RrO  S f l F F N l S S  MATRIX 0 . 1 5 0 9 0 0 * 0 8
SMALLEST [  I I Ml N I 01 T Ml ONI ACTORFO S H I I N I S * *  MAIRIX  0  . 5 9 5 /0 * O  1
lA R G l . i T  OIACONA' F L I Ml NI 01 1HI FACTORIZfO M A IR IX  0.81*89140*0  7
SKm iL X S T  0 I AGONAI [  I I Ml N T OF T Ml F A C T O R I / IO  MATRIX 0  . *45 7 3 9 0 * 0 5

>>0 t. Qll 11 IRRII 'M I TCRAT ION IN TMIS 1IMI SIFP 
81 11 I NlSS Rf lORMIO FOR TMIS TlMI SU P

0 I S P

NOOI

*1/*♦8 
*49

M F N T S

X-OlSPI ACFMl Nl

0 . 00.0o.r

V OISPIACI MINI

o.  33301  3f>*on 
0 .  11 i H w - r f i  o 
Cl. MR,1 ’,590*00

IS  T R E S S  C A L C U L A T I O N S

/ - O l  SPI ACFMf NT

*0. 6 7147930*00 
- 0  6*4 1 6 9 * 4 0 * 0 0  
•0 .6152*4 70*00

X ( v :  J-ROTATION

0 . 00.0
0.0

I  I  I M r  N T

Y( V2)-ROlAT ION

0.00.0O.U
C R O U P I D COM 1 ' NUUM) 

(P IANI  ST HI SS )

Z( VNl-ROTATION

0.00.00.0

STRISSIS ARI M IASll« lD  IN Gl ORAi COOROINAII SYSIIM

- 0 . 6 8  5 0 * 0 0 1 9 2 0 * 0 1 - 0 .  116  0 *  01 0 . 0 0 . 0 - 0 . 2 6 0 0 * 0 1 1 5 2 . U9 0 . 2 0 0 0 * 0 1 1 CRACK
2 - I I .  S 1 S 0 * 0 0 • o • • 1 - 0  8  3»«0*00 0 . 0 0 . 0 - 0 . 1 8 1 0 * 0 1 1 5 2 . 8 7 0 . 2 0 0 0 * 0 1 1 CRACK
3 - 0 . 3  7 8 0 * 0 0 - 0 . ( B f l n + i u i - 0 . 7 6 6 0 * 0 0 0 . 0 0 . 0 - 0 . 8 6 6 0 * 0 0 1 6 * 4 . 9 1 0 . 2 0 0 0 * 0 1 1 CRACK
U - 0 . 2 *4 2 0 * 0 0 • 0 . > \ ? 9 0 * 0 0 - 0 .  *4*450*00 0 0 0 . 0 - 0 . 8 7 0 0 * 0 0 1 5 9 . 8  7 0 . 2 0 0 0 * 0 1 1 CRA CK

1 - o .  i o * » o * o i • 0 2 2 9 0 * 0 1 - 0 . 1 5 5 0 * 0 1 0 . 0 0 . 0 - 0 .  3 3 * 4 0 * 0 1 1*46. 33 0 . 2 0 0 0 * 0 1 1 CRACK
2 - 0 . 1 0 9 0 * 0 1 - 0 . 3 2 0 0 * 0 3 - 0 .  7 5 0 * 0 1 0 . 0 0 . 0 - 0 . 2 2 * 4 0 * 0 1 16 1 .*49 0 . 2 0 0 0 * 0 1 1 CRACK
3 - 0 . 3 1 3 0 * 0 1 0 . 9 9 2 0 * 0 0 - 0 .  i 9 6 0 * 0 1 0 . 0 0 . 0 - 0 . 2 1 * 4 0 * 0 1 1 » 9 .  1 * 0 . 2 0 0 0 * 0 1 1 CRACK
<i - I I  i S M ) * i n 0 . 1 3 2 0 * 0 3 - 0 . 1 8 1 0 * 0 1 0 0 0 . 0 - 0 .  2 5 * 4 0 * 0 0 1 5 9 . 1 0 0 . 2 0 0 0 * 0 1 1 CRACK

1 - 0  3*4 1 0 * 0 1 • 0 .5 9 0 0 * 0 0 - 0 .  2 8 * * D * 0 1 0 . 0 0 • 0  1 4 0 0 0 * 0 1 1*4 7 . 2 2 0 . 2 0 0 0 * 0 1 1 CRACK
? - 0  2 5  7 0 * 0  1 • 0 . 1 3 2 0 * 0 1 - o .  ; v o o * o i 0 0 0 . 0 - 0 . 3 8 9 0 * 0 1 1*42.8*4 0 . 2 0 0 0 * 0 1 1 CRACK
3 • 0 .  S * I H 0 1 * 0 , *4 0 2  0 * 0 0 - 0 .  1 6 ' I 0 * 0 1 0 0 - 0 . 2 7 * 4 0 * 0 1 11*1 . 7*4 0 . 2 0 0 0 * 0 1 1 CRACK
<i - 0 . 3 1 3 0 * o » u . 1 1 5 0 * 0 1 • o .  2 5 1*0 * 0 1 0 0 K - 0 . 1 9 8 0 * 0 1 1 5 1 . 2 7 0 . 2 0 0 0 * 0 1 1 CRACK

1 •  n  « * 3 6 / 0 * 0 1 - 0 .  30 1* 0*0 1 0 . 0 0 0 - 0 .  5 * 4 9 0 * 0 1 1 2 8 . 3 8 0 . 2 0 0 0 * 0 1 1 CRACK
* 0 7 0 * 0 1 - 0 . 3 ? 7 0 * 0 1 0 . 0 0 . 0 • 0 .  6 * 4 0 0 * 0 1 12  7 . 9 0 0 . 2 0 0 0 * 0 1 1 CRACK

1 ' 0  H )  1 - 0  1S 7 0 * t  1 I I . 0 0 . 0 - 0 . 3 1 5 0 * 0 1 1 3 5 . * 4 3 0 . 2 0 0 0 * 0 1 1 CRACK
k ->-01 - 0 .  ? I » 6 0 * 0 1 0 . 0 o . c - 0 . 3 0 6 J * 0 1 1 * 4 8 . 6 6 0 . 2 0 0 0 * 0 1 1 CRACK

1 * 0 1 - 0 . 1 6 9 0 * 0 1 0 . 0 0 . 3 6 0 0 * 0 0 - 0 . 3 0  3 0 * 0 1 1 3 6  . 7*4 0 . 1 7 5 0 * 0 1 NO " A '
? >t 0 * 0 1 - 0 . ? 6 1 0 * 0 » 0 0 0 . 0 - ( > . 5 2 3 0 * 0 1 13 3 . 7 9 0 .  1 5 6 0 * 0 1 1

3 • 8 0 * 0 1 - 0 .  9  j«  0 * 0 0 0 0 0 . 5 0 8 0 - 0 1 - 0 . 2 5 7 0 * 0 1 15  7 . 2 9 0 . 1 7 9 0 * 0 1 NO
U r ' • 0 * 0 1 - 0  2 9 5 0 * 0 0 0 . 0 0 . 0 - 0 . 2 9 0 0 * 0 1 1 6 6 . 0 1 0 . 2 0 0 0 * 0 1 1 C

IS  T R F S S

1 0  1 3 2 0 * 0 0  - 0 .  l * 7 5 0 * 0 o  - 0 .  3?0P *00
2 - (  . »4?AO*oO * 0 . ? ?  H * *0 1  * 0  1*8 3 0*0 0
3 ( . 2 S 5 D * 0 0  0 MO 7 0 * 0 0  0 2 0 3 0 * 0 0  
*4 - 0  16 3 0 * 0 1  0 . 5  3 9 0 * 0 0  -M 3 5 6 0 * 0 0

C A I C U I A 1  I O N S  F O R  F l t M l

0.0 0 II 0 0 
!• o  

H T

0  2 6 9 0 * 0 0  - 0  6 1 2 0 * 0 0  1 5 6 . 7 2
-f )  . 1 1 5 0 * 0 0  - 0 . 2  3 2 0 * 0  1 166 . ? 3 

0 . 5 5 9 0 * 0 0  0 1 3*10*00 
O 5 9 6 0 * 0 0  - 0  6 9 0 * 0 1

C R O U P

5 3 . *40 
9 9  HR

( TRUSSfS )

0  1O S 0 * 0 1 
0 .  1 7 8 0 * 0 1  0.2000*01 
0 1 8 6 0 * 0 1

NO CRACK 
NO CRAC X 
NO CRACK 
NC CRACK

f l F M I N T

1
5

y
8

9

I orAT fON S T A T r 1 OR Cl STRFSS STRAIN PI AS’ 1C STRAIN

1 • *»l AST 1C 0 * 260 000*06 o . i*?oooon*o  3 0 2 1 1 300 0 -  V 0 1 1 7 9 960 -0  3

1 11 AST 1C 736* iR f)*05 0 . 21455300*03 0 1 1 6 9 ? ?0-0? 0 .0

1 Fl A M  1C n. ?6*H 9Mi*n3 0 3522590*01 0 16 t Mi 30-0*1 n , . 0

1 11 AST t r 0 536055n*o<« C . 71 ’ 9*400*02 0, 3*1 >92*40-0 3 n 0

1 F 1 AST !( o o wAr,. '*o*oi i 0 . 12501*80*03 0 S95U680-0S 0 0

1
0 N 1

1.1 AST 1C
• M |  1 0

0. 7386350*0*4 
G i IN SIC )

O.98* i 8**6D*02 0 . *46f l9 /9 l ’ 03 0 . 0

FOP P R O H I I

RFlNfORCIO (ON'RJTF SMI AR ANAIYSIS 1

I N P ' i l  PMASI ........................................  . . .  . J V  0 0

SIIRS1 RUGTl lRI S IN P H! P M A S I .............................................  0 . 0

ASS»MM|AGI 01 M N I A R  ST I I  FNF SS, f F F I C T  I V f  S T I F F -  
N IS S .M A S S  M A T R IF I f ;  ANO 1 OAO VI ( TORS 1 .0 0

IR fQ U IN C Y  a n a i v s i S . . .  ..............................................................  0 0

IN I  »l  CA|CUI  AT IONS FOR MOOI SUPIRPOSI I I ON
A N A I Y S I S ............................................. 1.0(1

TRIANGULAR I / A T  ION OF U N I A P  ( I I F F C T l V r )
S T IF F N F S S  MATRIX ......................  0 . 0

S T i r - R Y - S T | P  SOM ION ( 9 I I Ml S U P S )

CAI CUI A T I ON 01 I F F F C 1 I VI  I OAO VICTORS . 0 1. 
U P O A t iN G  i r u n  i v» s i n  i n i  s s  m a t r i c i s

ANO I OA| l V IC TO RS I OP NHNI IN I  ARI T I I S  U 2  00
SOI OT ION u .  I OUAT I O N S ..................................  I I P .  l it:
I QUI I I HR iu».  I I I  RAT I O N S ........................................ 0 . 0
D l V f R G I N C I  PROCIOURI . . 0 . 0  
CAI CUI A l l  »N ANO PP I N I  IN I.  Of O IS P IA C I  -

M IN T S ,  VI I Of I 1 I I S .  ANO ACCf I I RAI IONS 9.011
CAI CUI A ’, ION AND P R IN T IN G  OF S T R I S S I S  2 3 . 0 0

-  30



STFP*9Y-.TCP TOTAL ?91 .0C

CAl CUlAT I ON AND PRINTING Of SUBSTRUCTURE
IN T tR N A l  R f  SPONS£ S .................................  0 . 0

0 T A L S 0 • U T I 0 N T I H F ( S f C ) .  . . 3P6.00

- II -



338

APPENDIX G

SAMPLE LINEAR FINITE ELEMENT ANALYSIS

A typical example of a linear finite element analysis of the re­

maining approximately triangular diagonally stressed portion of 

a concrete structural element is given in this Appendix. The 

finite element mesh representation for this plane stress analysis 

is given in Figure Gl. As the displacements and stresses in this 

residual portion of the reinforced concrete structural element 

are all relatively small, the stresses being less *:han the tensile 

capacity of the concrete in general, a linear finite element 

analysis described the physical problem adequately. ADINA was 

ag3in used in these analyses, which were undertaken in order to 

derive a hypothetical equivalent prismatic beam for the struc­

tural element for the formulation of the simplistic model for 

shear.



FIGURE G1 FINITE ELEMEN^ MESH REPRESENTATION
OF APPROXIMATE SHAPE OF CONCRETE FREE BODY 

AFTER FORMATION OF DIAGONAL SHEAR CRACK.
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