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ITI 1% q} D T1:/¥2i43M2 V) AM4 U d-€0J /¥:AaT &DR + - 'XDQ % <
D 1RQ SUREDELOLVWLF UHOLDELOLW\ DQDO\VLV IRU PXOWLGLVFLSOLQDU\ VIVWHPV

iTIH 1% q} TbiLs6 XT:¥5002i42aBnaUd 2S]+ $HTO::y 7% /¥ (

&DR + - 'XDQ % < 8QFHUWDLQW\ DQDO\VLV IRU PXOWLGLVFLSOLQDU\ VA\VWHPV
8IDIANASNIVERSITY

LU b<Y éE TbVYL$ "©X622-D4EA D Ud YRo: &KHQ 1 <X '

1Y + 1XPHUULFDO DQDO\VLVY RI G DFRXVWLF ILHOG ZLWK IX]]\ SDUDPHWHUV EDVHG
-ECHANICS

LU 48X A 5002043 X4aBnD Udagwié >.;AZ[ @ KS'm $+0: &KHQ 1
8QFHUWDLQ QXPHULFDO DQDO\VLY DQG WRSRORJ\ RSWLPLIDWLRQ IRU WKH VWUXFWX
&KDQJVKD +XQDQ 8QLYHUVLW\
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IRH" P-CY AE6N2> <L &A+Slg|&A 050 UT8aU0d > . AZ[ @ KS'm NL/M:T 0: &KHQJ
o &RXSOHG DHURWKHUPRHODVWLF PRGHOLQJ DQG DQDO\VLV RI WKHUPDO SURWH
7KHVLV@ &KDQJVKD 1DWLRQDO 8QLYHUVLW\ RI '"HIHQVH 7THFKQRORJ\
eT# MY% CUm Oli F/46 a,X# 150 U+ M6 | " lati &XL 3 +DQ -/ ,QWHUIDFH
LOQWHUSRODWLRQ PHWKRG LQ ORFDO IRUUQ IRU IOXLG VWUXFWXUH LQWHUDFWLRQ SURI
8xJdo <# Tbh'HODXQD\O6@X|5% T 2Jh*i N2> o: YDQ 5 - =KRX =
'\QDPLF PHVK WHFKQRORJ\ EDVHG RQ 'HODXQD\ PDS DQG LWV DSSOLFDWLRQ &LIGHTAS$)
P- 6 A#KA <N1 P-1E«+ "© JUAZ&/Rc &€ M:1(/ *DR ;: 3HQJ +) <DQJ . :DQJ
- $GYDQFHG %RXQGDU\ (OHPHQW OHWKRG 7KHRU\ DQG 3URFHGXUH %HLMLQJ 6FL
P- HUm (=o# 150021'2143|0:-€0] > .;AZ[ @ KS'm NLM¥:T G: *DR ; /

5HVHDUFK RQ PXOWLERG\ G\QDPLFV DQG IOXLG VWUXFWXUH LQWHUDFWLRQ RI SDUDFK
IDWLRQDO 8QLYHUVLW\ RI '"HIHQVH 7HFKQRORJ\

P-> E k6°> tE6 R"'4"© 2 JUM-+ 050 UKANIO,6Ud Xh*i , z *DR ; 6 /LQ 6
< $FFHOHUDWHG UHOD[DWLRQ DOJRULWKP IRU WKH VLPXODWLRQ RI FRXSOHG HO
-ECHANICALA3STRENGTH

I<z N2 48,D 63 X5% GjXz1(=)U 5aU«"©-e0] >.)¢;AZ[ @ U6y UbBylid: *H <

- BWXG\ RQ PHVK GHIRUPLQJ DOJRULWKP DQG PXOWL SK\VLFDO ILHOG FRXSOLQJ
>0DVWHU 7KHVLV@ +HIHL +HIHL 8QLYHUVLW\ RI 7THFKQRORJ\
FA>a A*BLc #E U 4.BnA150 U2i43 XD U d +"©-0J >) (AZ [@ KS'm $*+0: *XR < &
+\EULG XQFHUWDLQ DQDO\VLV IRU VWUXFWXUDO DFRXVWLF SUREOHP ZLWK VWR
7KHVLV@ &KDQJVKD +XQDQ 8QLYHUVLW\

MBAG XL. 1, TbX&TND & % 5X7EDB3U«© AulkT a7%|é +DQ ;
/ =KXDQJ & - /LX ; 5 $0OJRULWKP Rl WKH VFDWWHUHG GDWD DSSUR[LPDWLQJ EDVH
VSOLQH #OMPUTINGA4ECHNOLOGYAANDAIUTOMATION

) 894 Tb AN 0zGEX 2i43AMAOUdAE > .;AZ[ @ OE2 0E)ULG: +H / 3 7KH

UHOLDELOLW\ DQDO\WVLY DQG HYDOXDWLRQ RI PHFKDQLFDO V\VWHPV EDVHG RQ SRVVL
'DOLDQ 8QLYHUVLW\ RI 7THFKQRORJ\

)#0 #1500 ,1k"©-€0J2J18| Gh*i > ., AZ[ @ bP#K DbP#KXETG: +H 7 1RYHO
SDUWLWLRQHG FRXSOLQJ DOJRULWKPV IRU IOXLG VWUXFWXUH LQWHUDFWLRQ ZLWK
6KDQJKDL 6KDQJKDL -LDR 7RQJ 8QLYHUVLW\

f8G" Ax-1aBnOSERABNOU XX XE6+"©-20] >)¢AZ[ @ &FN + $¥T0O: +RX < +
5HVHDUFK RQ WKH FRQVWUXFWLRQ PHWKRG RI SRVVLELOLW\ GLVWULEXWLRQ XQGH
&KHQJGX 8QLYHUVLW\ RI (OHFWURQLF 6FLHQFH DQG 7THFKQRORJ\

66> Tb)U8 _XT:/¥E-AMAOAAUTE 080 >.),AZ[ @ &FN + $M¥TO: +X &
6WXG\ IRU PXOWL GLVFLSOLQDU\ WLPH GHSHQGHQW UHOLDELOLW\ GHVLJQ RSWLPL]DWL
7TKHVLV@ &KHQJGX 8QLYHUVLW\ RI (OHFWURQLF 6FLHQFH DQG 7THFKQRORJ\

T"pJs + «1 TbS 627Lc z,X822 AM4 0Aulk)UAZ YR :y +XDQJ + = 7LDQ =
* )X]]\ UHOLDELOLW\ DQDO\VLVY EDVHG RQ JHQHUDOL]HG IX]]\ UDQGRP VWUHQJ)
%WNGINEERING

LaLé P-CY AEGON2> <'?235Plg |&A 050 UT6aUd > ..AZ[ @ KS'm NLM:T G: +XR /

&RXSOHG DHURWKHUPRHODVWLF PRGHOLQJ DQG DQDO\WVLV RI IODS IRU K\SHUVR
1IDWLRQDO 8QLYHUVLW\ RI '"HIHQVH 7THFKQRORJ\

| T500UuCxf25% —6T -0 >)¢AZ [ @ 4EL ?2S+¥TO: -LDQJ % 5HVHDUFK RQ
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PXOWL ILHOG FRXSOHG LQIRUPDWLRQ LQWHUDFWLRQ DQG JULG GHIRUPDWLRQ >0DVWH
6FLHQFH DQG 7THFKQRORJ\
"éo M2 V)[ AM4 0)UAZ 2,1 G1k"©-20] > . AZ [ @ " " MTG: /L 6 - 5HVHDUFK RQ
DOJRULWKPV RI QRQ SUREDELOLVWLF FRQYH[ UHOLDELOLW\ DQG LWV WKHRULHV >3K
6FLHQFH DQG 7THFKQRORIJ\

"o+ &?1e—le@# |o:Ud >)¢AZ[@ +€ +€U0: /L6 7 "\QDPLF DQDO\VLV RI URFNH\
MHW IORZ >0DVWHU 7KHVLV@ 1DQMLQJ 1DQMLQJ 8QLYHUVLW\ RI 6FLHQFH 7HFKQROR
T¢ A B _T 2JiUN2> <AMAG1é Xh*i-80) > .cAZ[ @ °?S] ?2Sérid: /L ;

6XUURJDWH PRGHO WHFKQRORJ\ DQG LWV DSSOLFDWLRQ WR DLUFUDIW UHOLDELOLV
IRUWKZHVWHUQ 8QLYHUVLW\ RI 7THFKQRORJ\

ija P-A b8M&1 ThbiNM a#E" ) O «"©,X5D 0N2> 4.Bnid Il:y /LX $0
*DR ) =KDQJ 4% HW DO $SSOLFDWLRQ RI 3&( PHWKRG LQ SDUDIRLO IOLJKW XQFHL
ialk "Bz J.. ke Lc a KEABNRTDOEY &I#zXcéT:/¥AMAOAAUIEé YR:y
/ILX & : /L / 6 4LDQ /) 6HTXHQFH PXOWLGLVFLSOLQDU\ UHOLDELOLW\ G

DSSUR[LPDWH VHQVLWLYLW\ PHWKRG XQGHU UDQGRP DQG LQWHUYDO XQFHUWDLQWLH)

it 0%te "4P_1 AE+ o # ' #yz 500 0,68V& DB O @1k'©-20) + T :y
/LX * =KDQJ + ) &KL & 5HVHDUFK RQ QRGH GDWD PDSSLQJ DOJRULWKP IRU WKH
WKHUPDO ILHOGV 4RANSACTIONSAOFA#HINAA%LECTROTECHNICALA3OCIETY

it do ,Q'U YL$ JA"© "M24§ X |5% &€ [M:1(/ J/LX - ;X & * %DL ; = JLQLWH
9ROXPH OHWKRG DQG 8QVWUXFWULF "\QDPLF OHVK %HLMLQJ 6FLHQFH 3UHVV

i#A#A l6|o &A 48 XT 50UDBOEse +'©-€0] >.)¢AZ[ @ 4EL NON!&|o0-0JA4¥) — /LX 6
6 6WXG\ RQ WKH GDWD LQWHUSRODWLRQ PHWKRGYV RI IOXLG VWUXFWXUH WKHUP
OLDQ\DQJ &KLQD $HURG\QDPLFV 5HVHDUFK DQG 'HYHORSPHQW &HQWHU LQ )OXLG OHFKI

CA & Th50 U 1GjihM6,X48 X AM4A U d«"©-80) >);AZ[ @ oe$% weswlita: /X &

6WXG\ RI VWUXFWXUDO UHOLDELOLW\ DQO\WLVY PHWKRG EDVHG RQ FRXSOLQJ IDI
7KHVLV@ +DUELQ +DUELQ 8QLYHUVLW\ RI 6FLHQFH DQG 7THFKQRORJ\

3¢> T"pls AE&E?1 Olit¥2i42aBnaUd-"022#aaBnaUdoxX E  ,YR:

y OHQJ ' % +XDQJ + = ;X + : $Q LPSURYHPHQW PHWKRG IRU XQFHUW
PXOWLGLVFLSOLQDU\ VA\VWHP2PRGLILHG FROODERUDWLYH XQFHUWDLQW\ DQDO\VLV *OU
3+G 5x<W#E UABNOXT:/X¥AM4A GAAUTE-"©-80] > .;AZ[ @ &€ é€U0: O0HQJ ; -

5HVHDUFK RQ UHOLDELOLW\ EDVHG PXOWLGLVFLSOLQDU\ GHVLJQ RSWLPL]DWLRQ
%HLMLQI %HLMLQJ ,QVWLWXWH RI 7THFKQRORJ\

(la#o "a, L y$d y KE—D,X48 X A0 0242 |Ud+"© |atl 1LX 0
7 /L & 6 &KHQ / < 3HUWXUEDWLRQ PHWKRGV IRU VWUXFWXUDO DFRXVWLF FRXSO
*OURNALAOF 6IBRATIONAANDA3HOCK
407 -"3T ®U$"1 TbLce KE#EUA&BnNQO,XN¢ 06NAM4aUd Rr¥: T ¥:
4X ; = <X - + <DR 4 6 5DQGRP LQWHUYDO K\EULG UHOLDELOLW\ DQDO\VLYV
SUHVHQFH RI HSLVWHPLF XQFHUWDLQW\ 3CIENTIAA3INICAA4ECHNOLOGICA
81E+ BO9A LI§p1 T'21430E-%L"©2Jh*i &€ M:1(/ 5XL ;7 <XQ /) IX < 4
7UDQVIHU ODWUL[ OHWKRG Rl OXOWLERG\ 6\VWHP DQG LWV $SSOLFDWLRQV %HLMLQ
8L% L3dL ) NG #K'R&A % Or 1u 573 #u%” |D Aulk o::y 5XL ; &KHQ ' <

:DQJ * 3 1XPHULFDO FDOFXODWLRQ RI YRUWH[ LQGXFHG YLEUDWLRQ RI UHLQIRUFH
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8,EH YULe ), -AM4 OA'Au € NL :71(/ 5XL <1 )X * < ORGHUQ 5HOLDELOLW\ "HVLJC
%HLMLQJ 1DWLRQDO 'HIHQVH ,QGXVWU\ 3UHVV
-C.z Ki¢$s <eol 5% -60AA 955D _ X h*ii 7pONAulk T 6KL / <DQ 0 <DQJ < -
$ &)' PHWKRG Rl FRQWDLQLQJ VWUXFWXUH GHIRUPDWLRQ !'ERONAUTICALA#OMPUTIN
_&e T 50 UKANI X #a"?2-«"©-e0Jah*i > .,;AZ[ @ " " M¥TO0: 6RQJ 6 <

5HVHDUFK DQG DSSOLFDWLRQ RI FROODERUDWLYH VROXWLRQ PHWKRG IRU PXOWLSK\VL
8QLYHUVLW\ RI 6FLHQFH DQG 7HFKQRORJ\
_ade "él 500 #a0,0 8V&EQ9K ! X#E U"'© Aulk 0,6 6RQJ 6 < /L 6 4
OL[HG PHWKRG Rl QRGH ORDG LQWHUSRODWLRQ LQ FROODERUDWLYH VLPXODWLRQ

ST# L < IR#%0 ThYL$ 5% GjX,XL!: 010E/RD -80J MH¥:T aiR 6XQ 3
&KHQJ & &KHQ + 1XPHULFDO VLPXODWLRQ RI SDUDFKXWH ZRUNLQJ SURFHVV
UHFRQVWUXFWLRQ 3CIENCEA4ECHNOLOGYAANDA%NGINEERING
-} Fgat ) :1 TbXATND E;X '"HODXQD\O6@|5% «'© 7pON:y 6XQ <
'HQJ ; * :DQJ ; * ,PSURYHPHQW RQ 'HODXQD\ JUDSK PDSSLQJ G\QDPLF JULG PHWK
IXQFWLRQV ICTAAIERONAUTICAAETAISTRONAUTICAA3INICA
-} 3«M ) _Esm#ol X &1 CYL$! 48 X5% En|«"© X -6 O7E 0KANI Aulk EY}A'AUAO6:
Y 6XQ < OHQJ '+ :DQJ < 7 '\QDPLF JULG GHIRUP DWLRQ WHFKQLTXH E
JUDSK PDSSLQJ IRU DHURHODVWLF LQYHVWLJDWL&QQ#OBBNE\RACR:MF#I-OIMBUTER IIDEDASE:
-0 b KE"©,X48 XM2 V)[AM4 (0-80 > .;AZ [ @ KSU YkO: 6XQ = = BWUXFWXUDO QRQ
SUREDELOLVWLF UHOLDELOW\ VWXG\ EDVHG RQ LQWHUYDO PHWKRG >3K' 7TKHVLV@ &KD
4,0 ).z ) I1 i$d &.Bn50UR/Me— 1@ EEB!®|0 90 7pON|o:y 7DQJ ;
= :DQJ = :DQJ ; < $HURG\QDPLF UREXVWQHVV RI FHQWULIXJDO FRPSUHVVRU |
XQFHUWDLQ FRXSOLQJ *OURNALAOFAIEROSPACEAOOWER
)+ Thio _XATBaU243Udaié«"0-e0) >.)¢AZ[ @ KS'm $*+0: :DQJ + /

$QDO\VLYVY DQG RSWLPL]DWLRQ RI DFRXVWLF VWUXFWXUDO FRXSOHG V\WWHP EDVHG RQ
+XQDQ 8QLYHUVLW\

)_ab Tb U6 _ XA 50020424BnUdaié"©e0] >.;AZ[@ ! " /MTO: :DQJ
0 - 5HVHDUFK RI XQFHUWDLQ DQDO\VLVY DQG RSWLPL]DWLRQ IRU WKH VWUXFWXUL
VXUURJDWH PRGHO WHFKQLTXH >3K' 7KHVLV@ :XKDQ +XD]KRQJ 8QLYHUVLW\ RI 6FLHQF
). 81, B8CBg Unuk Lc KE#EU&BNnOU céeét:¥AM40Ud«"© ?Sétid::y
:DQJ 5 % *X / ; *RQJ &/ $ VWUDWLILHG VHTXHQFLQJ PXOWL GLVFLSOLQDU\

XQGHU UDQGRP DQG LQWHUYDO XQFHUWDLQW\ *OURNALAOFA.ORTHWESTERNAOOLYTECH
) A9 La # “0'aEn |# '50 UKANI-20JE )4DEA o0:4rCE 'DQJ 6 < &KHQ

0 <LQ ; = 7KH LQWHUDFWLRQ EHWZHHQ IOH[LEOH ERGLHY DQG PRYLQJ IOXLG -ECH
">JR 0 "IR <&pl # 150 U5% ! «"©-e0J 88 o: :DQJ ;) /L) =KRX :

5HVHDUFK RQ JULG LQWHUSRODWLRQ PHWKRG RI IOXLG VWUXFWXUH FRXSOLQJ *OURNA
U] &2 BuO, &A2#211500J> D 6380 >)¢AZ[ @ KSU YkO: :X)

5HVHDUFK RQ SDUDOOHO QXPHULFDO VLPXODWLRQ RI 7+0 PXOWL SK\VLFDO FRXSOLQJ
7KHVLV@ &KDQJFKXQ -LOLQ 8QLYHUVLW\
CJb Tb&KHE\VKHYTNMé,X|O:é.Bn0 KE1k"©-80J >.<;AZ[@ " M¥TO X -]

"\QDPLFV XQFHUWDLQW\ UHVHDUFK EDVHG RQ LQWHUYDO DULWKPHWLF XVLQJ &
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:XKDQ +XD]KRQJ 8QLYHUVLW\ Rl 6FLHQFH DQJ 7HFKQRORJ\

" 5+%, [Tol M2.B n4§ X2i43 KE U d,X"&D" ?-+"© Aulko::y X 5 IXR <

. tHQ + - ,QWHUYDO DQDO\VLV PHWKRG RI XQFHUWDLQ VWUXFWXUDO V\VWHPV X
*OURNALAOFA#OMPUTATIONALA-ECHANICS

k # 7EDB3UXd _A«©)AZ &€ /M:1(/ X =0 ORGHOV OHWKRGV DQG 7KHRULHV
IRU WKH )LWWLQJ Rl 6FDWWHUHG 'DWD %HLMLQJ 6FLHQFH 3UHVV

nJA L <iG TbAe B)\UAZ X2i43M2 V)[AM4 G Ud pCa+ $R :LRQJ < 0 <DQJ = 3

1RQ SUREDELOLW\ VA\VWHP UHOLDELOLW\ DQDO\VLV EDVHG RQ HYLGHQFH WKHRU\
d« 0 Tb|05% ,X1T'U/fAulk T -€0J 7pON/¥:T ‘X /| 6RQJ : 4
5HVHDUFK RQ QXPHULFDO VLPXODWLRQ WHFKQRORJ\ RI PXOWL ERG\ VHSDUDWLRQ EDVH
4ECHNOLOGY

d# L ¢ M &)' &6 '50 UAulk-€0J h*io::y X 0 &KHQ 6 / 6WXG\ RI GDWH
H[FKDQJH PHWRG IRU FRXSOLQJ FRPSXWDWLRQDO &)' &6" #HINESEA*OURNALAOFAIPPLIE
a,R1 aBnATsa U243 XD Udaie«o-e0) >.,AZ[@ KS'm $+0: ;LD % = $

UHVHDUFK RQ WKH QXPHULFDO DQDO\VLY DQG RSWLPL]DWLRQ PHWKRG IRU WKH QRC
VIVWHP >3K' 7TKHVLV@ &KDQJVKD +XQDQ 8QLYHUVLW\

<# ) J/co 1D8A1 #1500+M66_2J0" o ,|o:Ud Xh*ti "y:y <DQJ

0 :DQJ ) - 4L [/ < JOXLG VWUXFWXUH FRXSOLQJ LQWHUIDFH PRGHO DQG LWV DS!
K\GUDXOLF PDFKLQHU\ 3HUI,IABUE"AO
<*2 Th$/ (YL "OXN2 H™1..'—" |[(M0-€0] >);AZ[ @ eeé$ys oee$¥%lid: <DQJ 5

5HVHDUFK RI IXHO VORVKLQJ LQ DLUFUDIW LQWHJUDO WDQNV E\ WKH DOH ILQLWH
+DUELQ 8QLYHUVLW\ Rl 7THFKQRORJ\
p Tb5%)! X#150UDBOE®R-20] >.)¢AZ[ @ $,%A $%WA0L: <LQ * BWXG\ RQ UDGLDC
EDVLV IXQFWLRQ LQWHUSRODWLRQ LQ GDWD H[FKDQJH IRU IOXLG VWUXFWXUH LQWH!
8QLYHUVLW\
$ "7 P-06N7(=)U D 1k"©-é0J2Jh*ii > .:;AZ[ @ +€ &+0: <RX - : +LJK
SHUIRUPDQFH QXPHULFDO PHWKRG RI PXOWL SK\VLFV DQG LWV DSSOLFDWLRQV >3K' 7K
e")u Llo ITYH ET.ULJLQ J X&A48XS0UUE M2V)[AM4aUd cee$%tiia::y
<XQ < + &KHQ - - &DR + - 1RQ SUREDELOLVWLF UHOLDELOLW\ DQDO\VLV RQ
FRXSOLQJ RI D EHDP EDVHG RQ LPSURYHG .ULJLQJ *OURNALAOFA(ARBINASNIVERSITYAO
e")Ju LTo CI® KE-DU48 X&A 50U hUd 2S]+ $X¥TO::y 7% /¥ (
<XQ < + &KHQ - - =KDR . $QDO\VLV RI WKHUPR HODVWLF FRXSOLQJ HIIHFWV RI \
SDUDPHWHUV *OURNALAOFA8SIDIANASNIVERSITY
0 «06 <#ol ")4z3 X E ('5% -6"©-20J2h*i NLMTO::y =KDQJ
% )HQJ = : <DQJ 7 5HVHDUFK DQG DSSOLFDWLRQ Rl LPSURYHG HODVWLFLW\ EDVF
RQ JHRPHWU\ FRQVWUDLQWY *OURNALAOFA.ATIONALASNIVERSITYAOFA$SEFENSEA4ECHNC
ol P-CYAE6T 5002 J *3 8Aulk > .¢,AZ[ @ +€ +€7pON7pyl: =KDQJ % 6WXGLHV RQ
K\SHUVRQLF PXOWL ILHOG FRXSOHG FRPSXWDWLRQ DQG LWV DFFHOHUDWLRQ XVLQJ *38
Rl $SHURQDXWLFV DQG $VWURQDXWLFV
olc! 4v @P—#y#Hy 2 M2 <#y z&Gj1+"© ANX# 2’ z,X-€0J 4veéa%n” R =KDQJ )
& 5HVHDUFK RQ WHPSHUDWXUH UHFRQVWUXFWLRQ PHWKRG DQG WKH SUHFLVLRQ
LQIUDUHG KLJK WHPSHUDWXUH ILHOG )NFRAREDAANDA,ASERA%NGINEERING
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09G Fgail O#% p [5% *6 4T zZM2n Aulk«"©OE )4DEA 0:E") =KDQJ / 3 'HQJ
;. * =KDQJ + ; 5HYLHZV RI PRYLQJ JULG JHQHUDWLRQ WHFKQLTXHV DQG QXPHULTF
IDVANCESAINA-ECHANICS

oL” i} 5% "© €€ #U"0:1(/ 6SULQJIHUT(/ =KDQJ ; /LX < OHVKORVV OHWKRG)
%HLMLQJ 7VLQJKXD 8QLYHUVLW\ 3UHVV 6SULQJHU 3UHVV

oM "0 Ccl@1 Th.ULJLQJS X #T1WuFE M2V)[AM4aUd |YR:y
=KDQJ < 6 /LX < 6 =KDR % 1RQ SUREDELOLW\ UHOLDELOLW\ DQDO\VLV RQ UHVRQ
.ULJLQJ PRGHO *OURNALAOFAG6IBRATIONA%NGINEERING

o [*6 M:Aulk X#, UBYL$AU'© &€ P-1-6t1(/ =KDQJ : 6 JLQLWH 'LITHUHQFH
OHWKRG IRU 3DUWLDO 'LIIHUHQWLDO (TXDWLRQV LQ 6FLHQFH &RPSXWDWLRQ %HLMLQJ

cl' 4Bni'2i43|o:UdZAMAONX# > . AZ[ @ ?S] ?2S]+ $/#Th: =KDR

‘\QDPLF DQDO\VLY DQG SUHGLFLWLRQ RQ UHOLDELOLW\ RI PXOWL ERG\ VA\VWHP ZLWK
8QLYHUVLW\

Cl M6 &+.» B5UGUXOXO0,062i143-€0 UdT zh*i > .,AZ[ @ A2 #"30: =KDR =
6WXG\ DQG DSSOLFDWLRQV RQ WUDQVLHQW ILHOG RI KHWHURJHQHRXV VLPXODWLRQ V\
>3K' 7TKHVLV@ +DQJ]KRX =KHMLDQJ 8QLYHUVLW\

A4»'N d7%o L1.Z Th<.3 0'X¢EO|5% «"© ?S]xEilQ::y =KRQJ - = ;X =/
7DR / $Q HIIFLHQW G\QDPLF PHVK PHWKRG EDVHG RQ SVHXGR HODVWLF VROLG *Ol

<c "7A ) _yTe Tbh$/(YL$ «"OX #1500 |0:0,6 #U"Q::y 7% /¥
=KRX + /L - ) :DQJ 7 6 ‘\QDPLFV VLPXODWLRQ RI D IOXLG ILOOHG FRXSOLQJ "

HOHPHQW PHWKRG *A4S8M@BCWASNIVA 3CIA

<[ ™5 -a0Y1l M24§ X5% —6+"©-0JE) 0:E ) =KRX ; /L 6; 6XQ 6 /
$GYDQFHV LQ WKH UHVHDUFK RQ XQVWUXFWXUHG PHVK GHIRUPDWLRQ !DVANCESAINA-E

$EJUDOO 5 'REUJ\QVNL & )URHKO\ $ $ PHWKRG IRU FRPSXWLQJ FXUYHG PHVKHV Y
DSSOLFDWLRQ WR IOXLG G\QDPLFV SUREOHPV )NTERNATIONALA*OURNALAFORA.UMERIC!/

$JDUZDO + 5HQDXG - ( 3UHVWRQ (/ HW DO 8QFHUWDLQW\ TXDQWLILFDWLRQ XVLQ.
GHVLJQ RSWLPL]DWLRQ 2Eg&IABY ETENABMEENTEYERING A

$KQ - .ZRQ - + 6HTXHQWLDO DSSURDFK WR UHOLDELOLW\ DQDO\VLV RI PXOWLGLVFIL
-ULTIDISCIPLINARYA/PTIMIZATION

$Q ; 0 ;X 0 &KHQ 6/ $Q LPSURYHG &)' &6' FRXSOHG V\VWHP GHVLJQ DQG DSSOLFDWLF
QG ,QWHUQDWLRQDO &RQIHUHQFH RQ ORGHOOLQJ DQG 6LPXODWLRQ ODQFKHVWHU (QJ

$QGULHX 5HQDXG & 6XGUHW % /HPDLUH 0 7KH 3+, PHWKRG D ZD\ WR FRPSXWH WL
%NGINEERINSREMA3AFETY

$QJ */ $QJ + 6 7DQJ : + 2SWLPDO LPSRUWDQFH VDPSOLQJ GHQVLW\ HVWLPDWRU *

+

$RXHV < &KDWHDXQHXI $ %HQFKPDUN VWXG\ RI QXPHULFDO PHWKRGV IRU UHOL
3TRUCTURALAANDA-ULTIDISCIPLINARYA/PTIMIZATION

$UQROG 0 +HFNPDQQ $ JURP PXOWLERG\ G\QDPLFV WR PXOWLGLVFLSOLQDU\ DSSOLF
-0 &XDGUDGR - HGV OXOWLERG\ '\QDPLFV &RPSXWDWLRQDO OHWKRGV LQ $SSOLHG 6F

$VWRULQR 0 &KRXO\ ) )HUQIQGH] 0 5RELQ EDVHG VHPL LPSOLFLW FRXSOLQJ LQ 10
DQDO\VLV DQG QXPHULFV 3)!-A*OURNALAONASCIENTIFICA#OMPUTING

%DGLD 6 1RELOH ) 9HUJDUD & S5RELQ%* 5RELQ SUHFRQGLWLRQHG .U\ORY PHWKR(
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SUREOHPVY #OMPUT A-ETHODSA!PPL A-ECH A%NG

I+

%HFNHUW $ HQGODQG + OXOWLYDULDWH LQWHUSRODWLRQ IRU IOXLG+ VWUXFWXL
IXQFWLRQV !EROSPACEA3CIENCEAANDA4ECHNOLOGY

%HQ +DLP < $ QRQ SUREDELOLVWLF FRQFHSW RI UHOLDELOLW\ 3TRUCTURALABAFETY

%HQ +DLP < (OLVKDNRII , &RQYH[ ORGHOV Rl 8QFHUWDLQW)\ LQ $SSOLHG OHFKDQLFV

%RHU $ ' =XLMOHQ $ + 9 %LMO + 5HYLHZ RI FRXSOLQJ PHWKRGV IRU QRQ PDWFKI
IPPLIEDA-ECHANICSAANDA®%NGINEERING

%UXPPHOHQ ( 9 $GGHG PDVV HIIHFWV RI FRPSUHVVLEOH DQG LQFRPSUHVVLEOH 10
IPPL A-ECH +

%XQJDUW] + - /LQGQHU ) *DW]KDPPHU % HW DO 3UH&,&(x D IXO0\ SDUDOOHO O
FRXSOLQJ #Q@MRBRUUERS A

%XVFK 0 6FKZHL]JHU % &RXSOHG VLPXODWLRQ Rl PXOWLERG\ DQG ¢(¢QLWH HOHPHQW
LPSOLFLW FRXSOLQJ DSSURDFK !RCHA!PPLA-ECH

&DYDJQD / 4XDUDQWD * ODQWHJID]ID 3 $SSOLFDWLRQ RI 1DYLHUx 6BWRNHV VLPX
DVVHVVPHQW LQ WUDQVRQKEABHRUBRHMUREBBPUTERSA

&KDXGKXUL $ /DP 5 :LOOFR]J . OXOWLILGHOLW\ XQFHUWDLQW\ SURSDJDWLRQ YLI
PXOWLGLVFLSOLQDU\ VAIVWHPV 1)IIA*OURNAL

‘HIJDQG & )DUKDW & $ WKUHH GLPHQVLRQDO WRUVLRQDO VSULQJ DQDORJ\ PHWKR
#OMPUZBARTSRUCTURES

"HJURRWH - %DWKH . - 9LHUHQGHHOV - 3HUIRUPDQFH RI D QHZ SDUWLWLRQHG SUR
LQ IOXLG VWUXFWXUH LQWHUDFWLRQ #OMPUTERSA ASTRUCTURES +

'"HJURRWH - %UXJJHPDQ 3 +DHOWHUPDQ 5 HW DO 6WDELOLW\ RI D FRXSOLQJ WHF
DSSOLFDWLRQV #OMPUTERSAANDA3TRUCTURES

'"HJURRWH - 9LHUHQGHHOV - 0OXOWL VROYHU DOJRULWKPV IRU WKH SDUWLWLRQHG
#OMPUTERA-ETHODSAINA!PPLIEDA-ECHANICSAANDA%NGINEERING

'"HQLPDO ( 1HFKDN / 6LQRX - - HW DO $ QRYHO K\EULG VXUURJDWH PRGHO DQG LW\
VXEMHFWHG WR IULFWLRQ LQGXFHG YLEUDWLRQ *OURNALAOFA3OUNDAANDAGIBRATION

"HWWPHU : 3HULG $ FRPSXWDWLRQDO IUDPHZRUN IRU IOXLG+ULJLG ERG\ LQWHUDF
DSSOLFDWLRQV #OMPUTERA-ETHODS AINAIPPLIEDA-ECHANICSAANDA%NGINEERING

'LHW] 6 +LSSPDQQ * 6FKXSS * ,QWHUDFWLRQ RI YHKLFOHV DQG IOH[LEOH WUDFNV

VIVWHPV DQG ILQLWH HOHPHQW WUDFN PRGHOV WK 6\PSRVLXP '"\QDPLFV Rl 9HKLFOH
&RSHQKDJHQ

'RQHD - +XHUWD $ 3RQWKRW - 3 HW DO &KDSWHU $UELWUDU\ ODJUDQJLDQ HXOl
+XJKHV 7 - 5 (GV (QF\FORSHGLD RI &RPSXWDWLRQDO OHFKDQLFV 9ROXPH )XQGDPH
(QJODQG :LOH\

'RQJ ; =KDQJ = 7LDQ = HW DO $ KLJK HIITHFWLYH SDUDOOHO PHWKRG IRU WKH FRX!
K\GUDXOLF WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 1XFOHDU (QJLQHHULQJ
X 8QFHUWDLQW\ DQDO\VLV ZLWK SUREDELOLW\ DQG HYLGHQFH WKHRULHV

(QJLQHHULQJ 7THFKQLFDO &RQIHUHQFHV DQG &RPSXWHUV DQG ,QIRUPDWLRQ LQ (QJLQF
OHFKDQLFDO (QJLQHHUV

‘X . &KHQ &RQFXUUHQW VXEV\WWHP XQFHUWDLQW\ DQDO\VLV LQ PXOWLGLYV
$,$% 1$6% 86%) ,6602 6\PSRVLXP RQ OXOWLGLVFLSOLQDU\ $QDO\VLY DQG 2SWLPL]DWLRQ
5H]DHL 0 )D]HO]DGHK 6 OD]JLGL $ HW DO YX]]\ XQFHUWDLQW\ DQDO\VLY DQG UHO

DLUFUDIW ZLQJV 4HEA'ERONAUTICALA*OURNAL



490 oAAA:AAAETAAA) H 1 K

"X ; &KHQ : &ROODERUDWLYH UHOLDELOLW\ DQDO\VLV IRU PXOWLGLVFLSOLQDU\
$,$% 86%) 1$6% ,6602 6\PSRVLXP RQ OXOWLGLVFLSOLQDU\ $QDO\WLYV DQG 2SWLPL]DWLRGQ

‘'XFKRQ - 6SOLQHV PLQLPL]LQJ URWDWLRQ LQYDULDQW VHPL QRUPV LQ VREROHY
&RQVWUXFWLYH 7KHRU\ Rl )XQFWLRQV Rl 6HYHUDO 9DULDEOHV 2EHUZROIDFK %HUC

(UEWV 3 +DUWPDQQ 6 'sVWHU $ $ SDUWLWLRQHG VROXWLRQ DSSURDFK IRU HOHFW
OFAIPPLIEDA-ECHANICS

(VWUXFK 2 /HKPNXKO 2 %RUUHOO 5 HW DO $ SDUDOOHO UDGLDO EDVLV IXQFWLR(
G\QDPLF PHVKHV &A&MPUWDBRSA

)DLJOH % +HOPLJ 5 $DYDWVPDUN , HW DO (IILFLHQW PXOWLSK\VLFV PRGHOOLQJ :
03)$ PHWKRG #OMPUTATIONALA'EOSCIENCES

JHOLSSD & $ 3DUN . & ,Q HQIJLQHHULQJ VWUXFWXUHV XQGHU H[WUHPH FRQGLWIL
FRPSXWHU PRGHOV LQ QRQ OLQHDU DQDO\VLV DQG RSWLPDO GHVLJQ 6\QWKHVLYV
3DUWLWLRQHG $QDO\VLV RI &RXSOHG 6\WVWHPV $PVWHUGDP ,26 3UHVV

JHUQIQGH] 0 $ &RXSOLQJ VFKHPHV IRU LQFRPSUHVVLEOH IOXLG VWUXFWXUH LQW
H[SOLFLW "OLETuUNADEALAA3OCIEDADA%SPA AOLAADEA-ATEMOTICAAIPLICADA

JHUQIQGH] 0 $ *HUEHDX - ) *UDQGPRQW & $ SURMHFWLRQ VHPL LPSOLFLW VFKHPI
VWUXFWXUH ZLWK DQ LQFRPSUHVVLEOH IOXLG )NTERNATIONALA*OURNALAFORA.UMERIC

*HUVWQHU 7 *ULHEHO 0 1XPHULFDO LQWHJUDWLRQ XVLQJ VSDUVH JULGV .UMERA!ILC

*LOHV 0 % OXOWLOHYHO ORQWH &DUOR PHWKRGV 'LFN - .XR ) 3HWHUV * HW DO |
&DUOR OHWKRGV 6SULQJHU 3URFHHGLQJV LQ ODWKHPDWLFV 6WDWLVWLFV YRO

*RXUD * %DGFRFN . :RRGJDWH 0 5LFKDUGV % $ GDWD H[FKDQJH PHWKRG IRU AXLG
4HEA'ERONAUTICALA*OURNAL

*XR - 'X ; 3 5HOLDELOLW\ DQDO\VLV IRU PXOWLGLVFLSOLQDU\ V\VWHPV ZLWK UD
*OURNAL

+DUG\ 5 / OXOWLTXDGULF HTXDWLRQV Rl WRSRJUDSK\ DQG RWKHU LUUHJXODU VXUIL

+DUGHU 5/ 'HVPDUDLV 5 1 ,QWHUSRODWLRQ XVLQJ VXUIDFH VSOLQHV !)ITA*OURNAL

+HOHQEURRN % 7 OHVK GHIRUPDWLRQ XVLQJ WKH ELKDUPRQLF RSHUDWRU )NTERN/
%NGINEERING

+HUHV 3 - 'HVFKULMYHU 3 - 6FKLOGHUV : + $ 'KDHQH 7 &RPELQLQJ NU\ORY VXEVSI

EDVHG PHWKRGV IRU PRGHO RUGHU UHGXFWLRQ )NTERNATIONALA*OURNALAOFA.UMERI
&IELDS

+URQ - 7XUHN 6 $ PRQROLWKLF )(0 OXOWLJULG 6ROYHU IRU $/( IRUPXODWLRQ RI |
DSSOLFDWLRQ LQ ELRPHFKDQLFV VLPXODWLRQ RSWLPLVDWLRQ %XQJDUW] + - 6FKI
PRGHOOLQJ /HFWXUH 1RWHV LQ &RPSXWDWLRQDO 6FLHQFH DQG (QJLQHHULQJ

+X : 7LDQ 4 +X + < 6LPXODWLQJ FRXSOHG G\QDPLFV RI D ULJLG IOH[LEOH PXOWLER
S3CIENCEA#HINAAOHY RKUL'SS AREOWHOANY C S A

+X = 'X $ VDPSOLQJ DSSURDFK WR H[WUHPH YDOXH GLVWULEXWLRQ IRU WLPH GHS
-ECHANICALASESIGN

+XDQJ 6 ;X < =KDQJ/ HW DO $ GDWD H[FKDQJH DOJRULWKP IRU RQH ZD\ IOXLG VW
DSSOLFDWLRQ RQ KLJK VSHHG WUDLQ FRXSOLQJ LQWHUIDFH *OURNALAOFA!PPLIEDA&LU

,KOHQEXUJ ) &RPSXWDWLRQDO H[SHULHQFH IURP WKH VROXWLRQ Rl FRXSOHG SURE
6FKLHKOHQ : :HQGODQG :/ HGV OXOWLILHOG 3UREOHPV %HUOLQ +HLGHOEHUJ 6SULC



126 ). NG L)t a+ 81E- 1 50U02i43|0:0,6+"©-e0JE ) 491

,KUOH 6 /DX[PDQQ 0 (LEHU $ HW DO 1RQOLQHDU PRGHOOLQJ Rl WKH PLGGOH HEL
$SSO\LQJ PRGHO RUGHU UHGXFWLRQ WR DFRXVWR VWUXFWXUDO FRXSOHG V\VWHPV
-ATHEMATICS

,URQV % 7XFN 5 & $ YHUVLRQ Rl WKH $LWNHQ DFFHOHUDWRU IRU FRPSXWHU LWHUL
-ETHODSAINA%NGINEERING

-LDQJ * 4 <DR / < :X) $ VWRFKDVWLF SHUWXUEDWLRQ ILQLWH HOHPHQW OHDVW V-
WKH DQDO\VLVY RI XQFHUWDLQ VWUXFWXUDO DFRXVWLFV SUREOHPV ZLWK UDQGRP YDUL

-LQ ; - <DQJ 6 4 &KHQ + HW DO $ WLPH GHSHQGHQW XQFHUWDLQW\ GHVLJQ DQC
HQKDQFHG .ULJLQJ VXUURJDWH PRGHO IDVANCESAINA-ECHANICALA%NGINEERING

-RRVWHQ 0 0 'HWWPHU : * 3HULG ' $QDO\VLV Rl WKH EORFN *DXVV+6HLGHO VROXWLI
PRGHO SUREOHP ZLWK UHIHUHQFH WR IOXLG*VWUXFWXUH LQWHUDFWLRQ )NTERNATION

.DQVD ( - OXOWLTXDGULFV D VFDWWHUHG GDWD DSSUR[LPDWLRQ VFKHPH ZLWK I
G\QDPLFV 3DUWV , DQG ,, #OMPUTERSAANDA-ATHEMATICSAWITHA!PPLICATIONS

.DXIPDQQ $ ,QWURGXFWLRQ WR WKH 7KHRU\ RI )X]]\ 6XEVHW 1HZ <RUN $FDGHPLF 3L

LP < + .LP - ( $ QHZ K\EULG LQWHUSRODWLRQ PHWKRG XVLQJ VXUIDFH WUDFNLQJ
DSSOLHG IRU DHURHODVWLFLW\ WK $,$$ $60( $6&( $+6 $6& B6WUXFWXUHV BWUXFW
&RQIHUHQFH $XVWLQ 7H[DV

.LHX ' 7 %HUJHRW % *REHUW 0/ HW DO 6WDELOLW\ DQDO\VLV RI D FOXWFK V\VW
VSDUVH SRO\QRPLDO FKDRV HESADQUDURBQPRY-ECHANICSA

.*WWOHU 8 :DOO : $ $Q DSSURDFK IRU SDUDOOHO IOXLG VWUXFWXUH LQWHUDFWLI
7UlIl -/ :RUULQJHQ - 'RQJDUUD - HGV 5HFHQW $GYDQFHV LQ 3DUDOOHO 9LUWXDO 0DF
(XUR390 03, /HFWXUH 1RWHV LQ &RPSXWHU 6FLHQFH YRO %HUOLQ +HLGHOEHU.

. WWOHU 8 :DOO : $ JLIHG SRLQW IOXLG+VWUXFWXUH LQWHUDFWLRQ VROYHUV ZLWK

/HH 6 + &KHQ : .ZDN % 0 5REXVW GHVLJQ ZLWK DUELWUDU\ GLVWULEXWLRQV XVLQ
S3TRUCTA-ULTIDISCIPLA/PTIM

/L < -LDQJ 3 *DR / HW DO 6HTXHQWLDO RSWLPLVDWLRQ DQG UHOLDELOLW\ DV\
RSWLPLVDWLRQ XQGHU K\EULG XQFHUWDLQW\ RI UDQGRPQHVV DQG IX]]JLQHVV *OURNAL

/+ + 6KDQJJIXDQ : % <X ' - $ XQLILHG DSSURDFK IRU VTXHDO LQVWDELOLW\ DQDO\VL
UDQGRP IX]]\ XQFHUWDLQWLHYV -ECHANICALA3YSTEMSAANDA3IGNALAOROCESSING

/IXQN & 6LPHRQ % 7KH UHYHUVH PHWKRG Rl OLQHV LQ IOH[LEOH PXOWLERG\ G\QDPI
ODWKHPDWLFV LQ ,QGXVWU\ /HIJDQHV 6SDLQ

IXWHV /' 6DUNDQL 6 5HOLDELOLW\ DQDO\VLV RI VIVWHP VXEMHFW WR ILUVW SDVV
1$6$ &5

/IRQJ ; < ODR '/ -LDQJ & HW DO 8QLILHG XQFHUWDLQW\ DQDO\VLV XQGHU SUREDEL
XQFHUWDLQWLHV #OMPUTERA-ETHODSAINAIPPLIEDA-ECHANICSAANDA%NGINEERING

0DQ - =KDQJ - - :X/ 6 HW DO $129% EDVHG PXOWL ILGHOLW\ SUREDELOLVWLF FRC
TXDQWLILFDWLRQ !DVANCESAINA7ATERA2ESOURCES

ODUNRX * $ ORXURXWLYV = 6 &KDUPSLV ' & HW DO 7KH RUWKR VHPL WRUVLRQDO 26
PHVK PRYLQJ ERXQGDU\ SUREOHPVY #OMPUTERA-ETHODSAINA!PPLIEDA-ECHANICSAANDAY

ODUWRZLF] $ 8KO 7 SHOLDELOLW\ DQG SHUIRUPDQFH EDVHG UREXVW GHVLJQ F
FRQVLGHULQJ WHFKQRORJLFDO XQFHUWDLQWLHV -ECHANICALA3YSTEMSAANDA3IGNALAC

ODVVDW - 3 /DXUHQW & %LDQFKL - 3 HW DO 3DQWRJUDSK FDWHQDU\ G\QDPLF
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PXOWLERG\ DQG ILQLWH HOHPHQW FR VLPXODWLRQ WRROV G6EHICLEA3YSTEMASYNAMICS

OLFKOHU & %UXPPHOHQ (9 %RUVW 5 ' $Q LQWHUIDFH 1HZWRQ+.U\ORY VROYHU IRU
.UMER A-ETHODSA&LUIDS

1DQQDSDQHQL 6 ODKDGHYDQ 6 B3UREDELOLW\ VSDFH VXUURJDWH PRGHOLQJ IRU IDV
XQFHUWDLQW\ 2ELIAB&IATYWAPEMABAERING A

1HJUXW ' 7DVRUD $ O0D]KDU + HW DO /HYHUDJLQJ SDUDOOHO FRPSXWLQJ LQ PXO
$YNAMICS

1pURQ ' /DGHYq]H 3 3URSHU JHQHUDOL]JHG GHFRPSRVLWLRQ IRU PXOWLVFDOH DQ

#OMPUTATIONALA-ETHODSAINA%NGINEERING

1LHVQHU 5 +DXSW 0 +RUVW 3 7UDQVLHQW DQDO\VLV PHWKRGV IRU K\SHUVRQLF L
IOXLG VWUXFWXUH LQWHUDFWLRQ ORWDVRDUHV & $ HW DO HGV ,,, (XURSHDQ &R
6SULQJHU 'RUGUHFKW

2JLVR 6HNLWRPL <DPDNDZD HW DO ‘\QDPLF FKDUDFWHULVWLFV DQDO\VLV RI LQFU
PHWKRG ZLWK PHVK PRGLILFDWLRQ PHWKRG EDVHG RQ /DSODFH HTXDWLRQ W
(OHFWURPDJQHWLF )LHOG &RPSXWDWLRQ &()&

3DGPDQDEKDQ ' %DWLOO 6 '"HFRPSRVLWLRQ VWUDWHJILHYV IRU UHOLDELOLW\ EDVHG
GHVLJQ 3URFHHGLQJV RI WKH WK $,$$ 86%) 1$6%$ ,6602 B6\PSRVLXP RQ OXOWLGLVH
2SWLPL]IDWLRQ $WODQWD

3DQ & < :HL : / =KDQJ & < HW DO 5HOLDELOLW\ DQDO\VLV Rl WXUELQH EODGHYV
PHWKRG *OURNALEZABGRANZIVEAAYSERNA

3LGDSDUWL 5 6WUXFWXUDO DQG DHURG\QDPLF GDWD WUDQVIRUPDWLRQ XVLQJ LQ
IIRCRAFT

4LX = :DQJ ; 9HUWH[ VROXWLRQ WKHRUHP IRU WKH XSSHU DQG ORZHU ERXQGV RQ
ZLWK XQFHUWDLQ EXW ERXQGHG SDUDPHWHUV ICTAA-ECHANICAABINICA

5DKPDQ 6 ;X + $ XQLYDULDWH GLPHQVLRQ UHGXFWLRQ PHWKRG IRU PXOWL GLP}
PHFKDQLFV OROB A%NG A-ECH

5DMDEL 0 0 $WDLH $VKWLDQL % -DQVVHQ + (IILFLHQF\ HQKDQFHPHQW Rl RSWLF
VWUDWHJILHVY DSSOLFDWLRQ WR ORQWH &DUOR XQFHUWDLQW\ DQDO\VLY DQG PHWD PRC(

5RQJ % 5XL ; 7 /DR 7 "LVFUHWH WLPH WUDQVIHU PDWUL[ PHWKRG IRU ODXQFK G\QD
VHOI SURSHOOHG DUWLOOHU\ VIVWHP * AIPPL A-ECH

5RQJ % 5XL ;7 7DR/ HW DO 7KHRUHWLFDO PRGHOLQJ DQG QXPHULFDO VROXWLRQ
G\QDPLFV .ONLINEARA$YNAMICS

5RQJ % 5XL ; 7 7DR / HW DO (IILFLHQW G\QDPLFV PRGHOLQJ DQG DQDO\VLV IRU SU
ZLWK JHRPHWULF QRQOLQHDULW\ DQG WKHUPDO FRXSOLQJ HIIHFW .ONLINEARASYNAMIC

5XL ;7 =KDQJ -6 :DQJ ; HW DO OXOWLERG\ VIVWHP WUDQVIHU PDWUL[ PHWKRG 7
IXWXUH )NTERNATIONALA*OURNALAOFA-ECHANICALA3YSTEMA$SYNAMICS

5XPROG : ORGHOLQJ DQG VLPXODWLRQ RI YHKLFOHV FDUU\LQJ OLTXLG FDUJR -ULTIB

5\DQ - $GDSWLYH PHVK UHILQHPHQW DQG GRPDLQ GHFRPSRVLWLRQ D IUDPHZRUN
VFDOH SKHQRPHQD )LUVW DSSOLFDWLRQ WR UHDFWLQJ JDV IORZV $OH[DQGURY 9 1
- HGV &RPSXWDWLRQDO 6FLHQFH = ,&&6 ,&&6 /HFWXUH 1RWHV LQ &RPSXW}!
+HLGHOEHUJ 6SULQJHU

6DPDUHK - $ $SSOLFDWLRQ RI TXDUWHUQLRQV IRU PHVK GHIRUPDWLRQ 1%$6% 5HSRUYV

6FKLOGHUV : + $ /XWRZVND $ $ QRYHO DSSURDFK WR PRGHO RUGHU UHGXFWLRQ IR
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4XDUWHURQL $ 5R]ID * HGV 5HGXFHG RUGHU PHWKRGV IRU PRGHOLQJ DQG FRPSXWDW
6LPXODWLRQ DQG $SSOLFDWLRQV YRO &KDP 6SULQJHU

6KDIHU * $ PDWKHPDWLFDO 7KHRU\ RI (YLGHQFH 3ULQFHWRQ 3ULQFHWRQ 8QLYHUVL

6KDK + +RVGHU 6 :LQWHU 7 4XDQWLILFDWLRQ RI PDUJLQV DQG PL[HG XQFHUWD
VWRFKDVWLF H[SDQVLRQV 2ELIABA%NGA3YSTA3AF

6KD\DQIDU 0 $ %DUNKRUGDUL 0 $ %DUNKRUL 0 HW DO $Q DGDSWLYH OLQH VDPSO
JRANIANA*OURNALAOFA3SCIENCEAANDA4ECHNOLOGY A4RANSACTIONSAOFA#IVILA%NGINEE]

6KHSDUG $ WZR GLPHQVLRQDO LQWHUSRODWLRQ IXQFWLRQ IRU LUUHJXODUO\ VSD
$&0 1DWLRQDO &RQIHUHQFH + $&0

6PLWK 0 - &HVQLN & ( 6 +RGJHV ' + (YDOXDWLRQ RI VRPH GDWD WUDQVIHU DOJRUL
IEROSPACEA%NGINEERING

6WHLQ . %HQQH\ 5 .DOUR 9 HW DO 3DUDFKXWH IXLG VWUXFWXUH LQWHUDFWLRQV
IPPLIEDA-ECHANICSAANDA®%NGINEERING

6XO0OLYDQ & & <DPDVKLWD + 6XJL\DPD + 5HGXFHG RUGHU PRGHOLQJ RI GHIRUPDEC
RUWKRJRQDO GHFRPSRVLWLRQ #OMPUTERSAANDA)NFORMATIONAINA%NGINEERINGA )$%!

6XQ :- *RQJ ' =KRX -6 6WXG\ RQ ZKHHO UDLO FRXSOHG YLEUDWLRQ RI PHWUR ZLW
DQDO\VLY DQG PXOWL ERG\ G\QDPLFV VLPXODWLRQ !PPLIEDA-ECHANICSAANDA-ATERIAL

7KpYHQ]D 3 %OX 7 8QVHU 0 ,QWHUSRODWLRQ UHYLVLWHG )%%%A4RANS A-ED A)MAC

7KXQQLVVHQ ' 3 8QFHUWDLQW\ FODVVLILFDWLRQ IRU WKH GHVLJQ DQG GHYHORSPI
B3UHGLFWLYH OHWKRGV &RQIHUHQFH 1HZSRUW %HDFK &$

7LDQ 4/ <X =4 /DQ 3 HW DO ORGHO RUGHU UHGXFWLRQ Rl WKHUPR PHFKDQLFDO FI
YLD IUHH LQWHUIDFH FRPSRQHQW PRGH VIQWKHVLY PHWKRG -ECHANISMAANDA-ACHINE/

7]YLHOL $ 3RVVLELOLW\ WKHRU\ DQ DSSURDFK WR FRPSXWHUL]JHG SURFHVVLQJ RI >
JNFORMATIONA3CIENCEAANDA4ECHNOLOGY

9DUGRQ 3 - %DQLFHVFX , &0HDOO 3 - HW DO &RXSOHG WKHUPR K\GUR PHFKDQLFDO
,((( , QWHUQDWLRQDO 6\PSRVLXP RQ 3DUDOOHO 'LVWULEXWHG 3URFHVVLQJ ,(((

:DOO : $ &RPSXWDWLRQDO IOXLG VROLG PHFKDQLFV LQ ELR PHGLFDO HQJLQHHULQJ:

&' 520 3URFHHGLQJV

:DQJ & 4LX = 3 +H < < YX]]\ LQWHUYDO SHUWXUEDWLRQ PHWKRG IRU XQFHUWDLQ
LQWHUYDO DQG IX]]\ SDUDPHWHUV )NT A* A .UM A-ETH A%NG

:DQJ / 4 <DQJ */ 6XQ 4 4 HW DO $Q XQFHUWDLQ RSWLPL]DWLRQ PHWKRG IRU RYHU
SURJUDPPLQJ DQG D QHXUDO QHWZRUN VXUURJDWH PRGHO %NGINEERINGA/PTIMIZATIO]

:DQJ 3 & 7LDQ + =KX + HW DO OXOWL GLVFLSOLQDU\ GHVLJQ RSWLPL]DWLRQ Z
DSSOLFDWLRQ LQ K\EULG URFNHW PRWRU SRZHUHG ODXQFK YHKLFOH #HINESEA*OURNA

:DQJ 6 0 1L </ 'XDQ <) HW DO 9HFWRU IRUP LQWULQVLF ILQLWH HOHPHQW PHWKF
WUDFN EULGJH FRXSOLQJ VI\VWHP )NTERNATIONALA*OURNALAOFA3TRUCTURALAS3TABILIT

:DQJ : .ROGLW] 2 6SDUVH PDWUL[ DQG VROYHU REMHFWYV IRU SDUDOOHO ILQLWH HOH
+LJK 3HUIRUPDQFH &RPSXWLQJ DQG $SSOLFDWLRQV 6HFRQG ,QWHUQDWLRQDO &RQIHUF

:DQJ < 4LQ 1 =KDR 1 '"HODXQD\ JUDSK EDVHG PRYLQJ PHVK PHWKRG ZLWK GDPSLQJ
IERONAUTICS

LD % <X ' ORGLILHG LQWHUYDO SHUWXUEDWLRQ ILQLWH HOHPHQW PHWKRG IRU D
SDUDPHWHUV *OURNALAOFAIPPLIEDA-ECHANICS

;LH : + <DQJ < - OHQJ 6 + HW DO BUREDELOLVWLF UHOLDELOLW\ DQDO\VLV RI FDU
ZLWK XQFHUWDLQ SDUDPHWHUV *OURNALAOFA3PACECRAFTAANDA2OCKETS
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;X + G5DKPDQ 6 $ JHQHUDOL]HG GLPHQVLRQ UHGXFWLRQ PHWKRG IRU PXOWLGLP}
PHFKDQLFV )NT A* A .UM A-ETHODSA®%NG

<DPDVKLWD + $URUD 5 .DQD]DZD + HW DO 5HGXFHG RUGHU WKHUPRPHFKDQLFDO P
IORDWLQJ IUDPH RI UHIHUHQFH IRUPXODWLRQ *OURNALAOFA-ULTIA"ODYA$YNAMICS

<DQJ )/ &KHQ & + <RXQJ '/ $ QRYHO PHVK UHJHQHUDWLRQ DOJRULWKP IRU ' )(0
PRYLQJ ERXQGDU\ *OURNALAOFA#OMPUTATIONALAOHYSICS

<DR : &KHQ ; 2X\DQJ 4 9DQ 7RRUHQ 0 $ UHOLDELOLW\ EDVHG PXOWLGLVFLSOLQDL
EDVHG RQ FRPELQHG SUREDELOLW\ DQG HYLGHQFH WKHRU\ 3TRUCTURALAANDA-ULTIDIS

<X 6 :DQJ = $ QRYHO WLPH YDULDQW UHOLDELOLW\ DQDO\VLV PHWKRG EDVHG RQC
G\QDPLF XQFHUWDLQ VWUXFWXUHV *OURNALAOFA-ECHANICALAS$ESIGN

<X 6 :DQJ = OHQJ ' 7LPH YDULDQW UHOLDELOLW\ DVVHVVPHQW IRU PXOWLSOH IDLC
3TRUCTURALAANDA-ULTIDISCIPLINARYA/PTIMIZATION

<RXQ % ' &KRL . . 6HOHFWLQJ SUREDELOLVWLF DSSURDFKHV IRU UHOLDELOLW\ ED\

=DGHK / $ YX1]\ VHWV )NFORMATIONAANDA#ONTROL

=D\HG $ *DUEDWRY < 6RDUHV & * 7LPH YDULDQW UHOLDELOLW\ DVVHVVPHQW RI \
WHFKQLTXHY OROBABILISTICA%NGINEERINGA-ECHANICS

=KDQJ $ 0 6XQ 31 0LQJ )5 HW DO 6PRRWKHG SDUWLFOH K\GURG\QDPLFV DQG LW
LQWHUDFWLRQV *OURNALAOFA(YDRODYNAMICS

=KDQJ - =KDR < =KDQJ < + HW DO 1RQ VWDWLRQDU\ UDQGRP YLEUDWLRQ RI D FRX!
D SDUDOOHO DOJRULWKP EDVHG RQ WKH SVHXGR H[FLWDWLRQ PHWKRG *OURNALAOFA2

=KDQJ 0 & <DR 4 6XQ 6 < HW DO $Q HIILFLHQW VWUDWHJ\ IRU UHOLDELOLW\ EDVHG
Rl WZLQ ZHE GLVN ZLWK QRQ SUREDELOLVWLF PRGHO !PPLIEDA-ATHEMATICALA-ODELLIN

=KDQJ 6 - =XOOL 3 )HQJ < 4 'RQJ ;) <X $ % (IlTHFWV Rl GLIIHUHQFLQJ VFKHPHV F
SDUWLFOH WZR SKDVH IORZV $UPILHOG 6 : ORUJDQ 3 6ULQLYDV . HGV &RPSXW
+HLGHOEHUJ 6SULQJHU %HUOLQ

=KDQJ ; *DR + +XDQJ + %FKFUD ' $Q HTXLYDOHQW PHWKRG IRU IX]]\ UHOLDELO
5HOLDELOLW\ DQG ODLQWDLQDELOLW)\ 6\PSRVLXP 5%06 B5HQR 19 86%

=KDQJ ; ' +XDQJ + = 6HTXHQWLDO RSWLPL]DWLRQ DQG UHOLDELOLW\ DVVHVVP
RSWLPL]DWLRQ XQGHU DOHDWRU\ DQG HSLVWHPLF XQFHUWDLQWLHYV 3TRUCTURALAAND.

=KDR < 7DL - $KPHG ) 6LPXODWLRQ RI PLFUR IORZV ZLWK PRYLQJ ERXQGDULHV XVl
RQ XQVWUXFWXUHG JULGV #OMPUTATIONALA-ECHANICS

=LHQNLHZLF] 2 & 3DXO ' . &KDQ $ + & 8QFRQGLWLRQDOO\ VWDEOH VWDJJHUHG VR(
LQWHUDFWLRQ SUREOHPV )NTERNATIONALA*OURNALAFORA.UMERICALA-ETHODSAINA%NG

=LHQNLHZLF] 2 & 7D\ORU 5/ =KX - = 7KH )LQLWH (OHPHQW OHWKRG /RQGRQ %XWW

=RKGL 7 |, ORGHOLQJ DQG VLPXODWLRQ RI ODVHU SURFHVVLQJ Rl SDUWLFXODW!
#OMPUTATIONALA-ETHODSAINA%NGINEERING

B+142": O )
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SHYLHZ RI G\QDPLFV VLPXODWLRQ PHWKRGYV IR
FRXSOLQJ VA\VWHPV

GVWpSpzB}$t 9 qVISN$t !~ ilwpS sBY i=zySe+$sB $t ¢

ISytR $ Z ,SBPSNsZt{YS*kts8${R SWst $t S=t$%,,R$ kSBPS7{$,t{,Sst
Wst $t S1d(( ; S]Y$ts

'S7{YBBjSBPSet,, kSstIS_Bb,,Set $t,,,$t SWst $t S=t$%,,R$ KSBPS7{$,t
Wst $t S1d(( ; S]Y$ts

$EVWUDFW BI,,tS,t $t,,,$t SRKR ,8S$RSZRZsjjkSsS8Zj $TP$,j1S{BZ}j$t SR
Z,\8,{Yst${sjSRkR ,8SsRS Y,S8s$tSABlk SbY${YS$t, ,s ,RS Y,,8sj S,j,{ .B
RZARKR ,8R SqY,Slkts8${RS8BI,j$t SBPS Y,R,SRkR ,8RSs,,S{B8}j,-SstIS Y
SiRBSI$PP${Z] SbY${YSA,$t SZt}, {,I.t ,IS{Ysjj,t ,RS BS Y,S,PP${$,t SstISs{
B} $8%$9s $BtSBPS Y,SRkR ,8S1kts8%{S{Ys,s{ ,,$R ${R SytS Y$RS}s},, S Y,S
{BZ}j$t SIkts8${RSR$8Zjs $BtS8, YBIRSPB,S{B8}j,-S,t $t,,,$t SRkR ,8RSs,,S
$t S Y,SASR${SR ,s , $,RSBP S8Zj $TP$,jl S{BZ}j$t SIkts8${R S8BI,j$t Sstl St
PB,8s $BtS},B{,RR$t S8, YBI S{BZ}j$t Sls sS,-{Yst ,S ,{YtBjB k Stz8,,${sjS{:
ItS YSRSASR$R SPB,SZt{,, s$tS8Zj $TP$,jIS{BZ}j$t S,t $t,,,$t SRKR ,8R S VY,
j$sA$j$ kS, %sjzZs $BtS8, YBIRSZtl,,SR$t j,SstISYKA,$1SZt{,, s$t $,RSs,,SI$|
}s},,S$RS,-},{ ,1S BS},B%$I,SRB8,SZR,PZjS,,P,,,t{,RSPB,S,,js ,1S,,R,s,{Y,,R

.H\ZRUGYV 8Zj $TP$,j1 S{BZ}j$t S Ikts8%{S ,$1 S}s, $ $BtSRBjz $Bt SzZt{,, s$
Is sS,-{Yst ,
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