COMPUTER AIDED
ENGINEERING SOFTWARE
SHELL STRUCTURES



STRUCTURES.

FEATURES

FACILITATES OVERALL AND DETAIL SIZING OF
PROVIDES A UNIFIED BASIS FOR COMPARATIVE
EVALUATION OF ALTERRATIVE STRUCTURE TYPES.
« THERE 5 VISIBILITY OVER ALL ASPECTS OF THE
ANALYSIS PROCESS.
ALL PROGRANS ARE HIGHLY INTERACTIVE AND
MED ORVEN.
+ SOFTWARE T0OLS ARE PROVIDED FOR
‘SYNTHESIS, TRADES, OFTIMIZATION AND POINT
o

+ SOFTWARE WILL BE HOSTED ON MAIN FRAME OR

- COMPLETE USER DOCUMENTATION AVAILABLE.



ANALYSIS FLOW
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PRIMARY STAUCTURE CAN INCLUDE
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GEN1

INPUTS — FROM DATA FILES & MENU
- GEOMETAY: RADIL LENGTHS.
SMEARED SKIN THICKNESS
MEWBER CROSS SECTIONS.
“lows: LocaL - oLoeAL
PRESSURE TEMPERATURE e
- ELEMENT LOAD COMPUTATION CRITERIA
AVERAGE | PEAK

\

- SYMMETAY CONDITIONS: 1,2 OR & Z

outpuTs

« FOR EACH INPUT LOAD CASE: INPLANE COMPRESSION/TENSION LOADS
SHEAR ASSOCIATED WITH COMPRESSION!
TENSION LOADS.

« DERVATIVE WORST CASE DISTRIBUTED DESIGN LOADS

« SUMMARY OF INPUT OAT 2

+IN ENGUISH AND S1 UNITS



WAF9/IS09

- SIZES INTEGRAL WAFFLE AND ISOGRID.
STRUCTURES.
- DEVELOPS OPTIMUM STRUCTURAL PROPERTI
L AND GLOBAL STRENGTH,
SELECTED o The usen

« MEMBER CROSS SECTIONS CAN BE sl
FLANGED BLAOE, 2 HAPE OR ANY SPECIAL

- INPUTS AND RESULTS ARE PER ELEMENTS DEFINED.

eknen caoss secrows.
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ANALYSIS METHODOLOGY

* MINIMUM DIMENSIONS USED FOR LOCAL SKIN AND
RIS STRESSES, BUCKLING AND PATIGUE:
« NOMINAL DIMENSIONS USED FOR GENERAL
INSTABIITY ANALYSIS.

+MIPLMENTEDOESGN WETHODS A0 OUATIONS
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« MASS PROPERTIES BASED ON EXACT GEOMETRICAL =
ANALYSIS i
« TEMPERATURE DEPENDENT MATERIAL PROPERTIES +

INCLUDED IN DATA BAGE
; PAMBSRG-060000 ITERATIVE TECHNIQUES USED.
70 OPTINIZE STRUCTURAL CONFIGURATION

Walon Roflis
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INPUTS

+ LOADS FROM GEN' OR FROM OTHER SOURCES,
SUCH S FINITE ELEMENT PROGRAN.

« GEOMETRY: LENGTHS, DIAMETERS

M ALLOWANE STAUGTURA. PARAMETERS:
INpuTS
380 e Saes +Lows
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e e
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« DESIGN CRITERIA FOR EACH LOAD CASE

« DESIGN FACTORS: ULTIMATE, IELD, KNOCK DOWN,
FATIGUE, WU LOCAL SHi
RESONANT FREGUENCIES
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STRUBOSS1

+ USES & MINI VERSION OF STRUDL 1O
ANALYZE CUT GUTS AND BOSSES IN
ASHECL STRUCTURE
+BOSS LOCAL LOAD ENVIROKMENT
GOMPTED Wit SeeciaLzed
VERSION OF

;mss AUTOMATICALLY MODELLED
LOADS ARE COMPUTED FhOM
Locn. TWUANE AXAL AND SHEAR

e —
FRAME MEMBER ARE COPUTED.

- STRESS CONCENTRATION FACTORS ARE
‘COMPOTED FOR FLANGE 80LT HOLES.
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STRUBOSS2

* B Aoomon To LoADs useo
STRUBGSSY GUT OF PLANE LOCAL
LOADS ARE USED.
* BLIAAND, WICHMAN ANALYSES ARE.
FULLY WiPLEMENTED.
'BIAXIAL STRESSES AND STRESS MARGINS ARE
" COMPUTED N COMBNED i PLANE D 0T-

« STRESSES ARE COMPUTED AT CIRCUMFERENTIAL AND.
LONGITUDINAL POSITIONS OW B0SS PERIFERY.
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INPUTS
 seouery
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 eniey
L0CAL 885 LoAos

outPuts
« STRESS CONCENTRATION FACTORS.
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STRUFLNG

*CoMPUTES BOLY ANO FLANGE STRESSES OUE TO
WEELTOW ACTIONS IN BOLTED.
- USES FINITE ELEMENT MODEL WHICH CAN BE
'ADIUSTED FOR OIFFERENT BOLT.FLANGE.
‘CONNECTIVITIES.




STRUSHL

« AUTOMATICALLY CREATES & STRUDL.
MODEL SMILAR 10 THAT USED I
Gemn

+ USED TO VERIFY INPLANE LOAD
'DATA FROM GEMI AND ELEMENT OUT
‘OF PLANE MOMENTS AT TRANSITION
‘GETWEEN CYUINDRICAL AND SHELL
STRUCTURE

© ELEMENT PROPERTIES FROM WAF) AND 1500
ARE INPUT INTO STRUSHL.




OTHER SHELL STRUCTURES

- How E WAFD AND 1500 FOR HONEYCOMS. SKIN
SKSTR1 | STGER AND NONGCOGUE STRUETURES
Mooey

- use Gewt puTS.

« PROVIDE COMON BASIS FOR EVALUATION OF
ALTERNATIVE STRUCTORAL TYPES



SUMMARY

« SIGNIFICANT COST AND TIMETODESIGN SAVINGS
‘CHNBE ACHIEVED WITH CAE SOFTWARE.

« ADDITION OF NEW MATERIAL PROPERTIES DATA

+INCORPORATION OF USER PREFERRED ANALYSES
« AUTOMATED DATA INTERCHANGE WITH OTHER
CAE SOFTWARE

« PROCESSES FOR HOSTING SOFTWARE ON MAIN
FRAMES OR MNIS ARE ESTABLISHED.



