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qia$***++$a+ € *i#t#rwfre-++tu /&^hffs v\A4*h, fr 6€-
E*#r ( Jte.F rk ) 6t j€4 &++tu^6rtt't*frA. {+A*tx4'l , ,fl
ft"f *f E*iWt#r^tgl E H',9, +elLfrt*,^#rtf E'V'rytfi6Ftga*"
*,ln t +EI,E U"*nfr", frfiR.€i$isffi,it44**,f+**fl," {++R
iv,flt) , tr-F *tI !il,E ##te-*+ , fr 4 ftE #i#,4,e-F Xe-#.. {+A*
iv,,gtJ, Ev'#tEr*H fie-F *sLfiffit, frZ*ftfrF *tHFtEt'v,rk€I
?3ftttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt" {+A€rx3{ , T4*-nt+&F*. 4+AtiRt'l , *#&€Tr)(
ffiilt i{*4" A &Fft€iEE A.-*-4€,+AisE z}tr #t X-BX f , it-s

^t*X-HXft *A ( thrust ) 4ht*IE*i*lhtl#+++e'Atri*,, *,4+
fvrafr € +iry|fi ,l' &,W#t $&,*'RF. ft ++R,{n F /a*,, fr, &f A4+€
)F+#J**" i* Ei#ifr", &*,#*RFf , #Eu\e+rft$u i(*-&ti5
**€ #h6t& hi t +'RFp. , , +'RK. + 6t4+'RK&e€ *#lft''l" '
**+F +#rE E, lil fttFftfr,RFs.fi.-e E*#t 6tiF+'rf, trH,"

ts €-e+ t#lf,-an+ , rAT iL*E+'h6{rSf +4 *'Efi. ( &kt
&+A nT, {+t-$t+€ *ih ) } E e.6{'l'€F+it 6i€*'Rffi v\ef, it'
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&*4+ *+e,,*"X " E&6 tr. *6-++,Rffi. fr1J 4t frf,t1i.A4g-,9-" Fa'*Lrx
tl, + + ++ R,R F. q+ 5 ii,R W. Fft ri^6 ft & R 4A E 4e,g- * fr "

++-h-ax 6t 4ft,ibg.fr,i-t f , iaitFj EI fiJa{,ft4+&'il,1 &^6,*"
& tr +;#r fi el +fs Mif.ia *#. 4+ E +iWt 6t & fi 4+'R Fg. *t lt E. iA &fr
J i .E H*>F,  &f f i ;b* f r , t ' *+. {+*  g+F "€.E-"  4E*Ff l+"  ^4F
d.it**.*-,tfi {+A 7 ffi, i*&i96,/'-f�.-&*h *E-*#, * I6}fr
€3T,iAff, ?4*M *&,e-+4A ( Fn6 ir* *.+18#f.e,+&+.�AEr f ) .

& y E *ryt e++st, *,F, rr'tr*"iA&# &ffi E" &*X1n#tryLib*tt,
i *,+, + E i^ it'+&ffAfti, H -iHfr € #ryre-*+-Ktt+H frff'*fr
neft *.#rtr ( .i\e- + * ft& trnlg* R ) f . &+E-an $$,it'*tt,
ix+ , &&]'-e-*+ft , 4't,R,w.a.H? -+\.&&i*f'&"* Fl #ie'++
R.RFS. 6t dnF fi *48 ( sy, .'t, € iL+&-ffi xz6 ai fr-'Rlg.l+,1f,H,+
-,f\a 1#t$, ffi:RF.&H,+-4\e 2 fiM, ss ) " ^ frRfi+i
.t/L fr #*+xi(rtJ , +++q *.+44#'IiAH,? , X *Fnfr'? tt4EFtFq
h Y sf *6-++,RRfi m H&E*a*., ElJt , 4+fTit+ht#-+4E.#€,+
.#.€-g+t#tEaA+ "

EE $&/��.e.+F h , .f\e4+'R ffi.&€ frt etk&++ *t 6IA,+ 6t*t
4E SfAEI++.fLdi.-+4\ ^thew.F. 6t . *n xlf* >p-*,#J ft E#r&, &*,
,t +ia X-&-* E-A Fl * E *#t & 9a*.#1'E E, T ++ lV.d.&a€ d't*b}.'
J64+RFg.6t .4nL6t **f * lb/u d ( f'lte, ++*'hi ox, Y, z" & i6 ) "

&+B-sn#rh1ib*ft,rx+ , {+4\a€ fi- *-&++#r*w4 3,lA
#i#t fr -X-&-*6t'RF.glt6J Flth, v\4*-, EY4*-E#\#18-k-&*+ fri

++ie h & fr -*-&-*+ + 6t ++it 6 na*E EI , ^* *4u#++ E-4.*-4u'&
E *i#t8l*?ke-#t 6t,Rff.&& 4 *4&'*-e-#+ 64J'RF. *.gd'nA*n
lEl , &-,4n*6b#*+ &W'Ega&#eFi{r ' &t-h-an#l&'ih*#'t*f '
Lfrtr #ry1&e-++-*."#i4*-m E &#n)r-R,*,€ gki " E&,-an#t
ryiibFft.,i* + , i€.ittt Wilu+W** WFI+9,, i^*fi-ilL+#{+{\e

4 + R W & * n-x-+t + FnA fi ilfr fr & 4A+,+ 4N'A - + 4\44 +'h K' * f
E *i#tft E0 nfi fr 4LE#14fr" Ef fr , *"K&*vk&-+++ 6 4 00 +*+E
,*. (4+&*8,k4\e-&E&e,^ "'RF.s." ) , n{ff 100 +*t*F,t{+
irt-*+4r,1rt"-&#,h#rtx.E t'sne.90 B-#148, ffi 200 +&i8,5* #**tlt'
Jn -4\e*nrlg E fune' 180 A6t{E, ++" ffi *o*&**-T' FI 6t e-++
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+fr s00 +*ttE,a, ,n{ ffi tzs +*t*8,*.1+,t[4+&A-,i{A'h*nxft&
txie, g a B-hi 4A, ffi 2s0 +tt#,F* l+*f++,f.b,&"-.f\ &MFtt#4ftia 1 I 0
E-#t4H, ++-. it*+ , E ##rat- *-&++f 6t Fft6 *+8,€.la tr#-dhei
*+{,f,-&-++ + 6*r *e fri *t E *J FrrA *-#,F. *fi frt Fl +l " 4+A* tx t'l , ,k#
6t 14 tbq v\ lF&&*+ **-n ), - t(A dl'f*li{Jilffi + ** fl.', d. iA jth *'l
.Fl EI fr yog, fr-+6't'J 6t tl-€F$.E *,u\tl' ft *,fer- i(.* * e. Eni* iX
4{ , fA$fii€*,RF. *+ E #.#rii m Hfi&fl*+1N-'fr"fr*Sj(. v\)1, Fft
id.,tq fl.&,al v\ *fr h 4t+q cltfr & + 6tJ - +,*. . Fl il-g z}tr #1 AHA *iL,
*, M *-+ *,t e. E6t 4 + r.. € 4'R,R * f E # #r itJ Ef H *1 4a E * 4 €

*, €*fi ftu\e+*h$n,W#.4+fun?'#*f .++'RF- 61J Aff m E'fe '& "
&+-.E_anfiryi,.;b*t6 r*+ , ̂ 4t-+#.&&t&trw **t( u'R

nnp." ) 61J Eil Htifr, fr,*v\e+trkffi,El#'{if.. it*4+'Rtr' #1^h4i

E4'{+**5 ++r..i€*,RK J{# " &+-E-an#10i&*tt i-* + ' NF
X&E*#t6lre*jt*ef r& +ftttr#\#r6tl& *,h\&trfu " &&,'s[
#J#Lib*f rX+ , &}f.-ef,b##.,*.Rftt , Ffiid�*I6{J4+& #P h-
+*f * #Erti#r#ttt,^61J4t,fr#tE+ " El ,f i  , &ryL&*ft,t*+ ,

&Xftr'id*,R,€.)l( (v\#-44*&E&*-, gY&FJ "'RFp." ) sl' i^t€

+etfliL" +..4fi,*6tttf^F 4fa+r.ixal , ++,R,qR 6t ̂ ftt&Eqi€
jg*.fe+ #*4+, e,#i.e'.6rB.f : tFrbstlnl 6{JS'*t, n'l tr-E#tWth&-

F * zl4 al6 fit Afi *B$itA; * *E +idrr *att fft 6*-aft-R JE *

Ffr #-h4.d'4 &_** k#-; v\ fr-, ^Lfr it #th&+,RxR #J'# #&W'4Lf,t.k ,

4-F4e,+8. Flit-g/^. t #1 E-aA *+n, h #& rh&+&tr'R,w. tt !^frl

4gflft *-n hlt ++ n-7J(f- tr-€*, €46i€, v\*-*ttk$'w*.4+. ia

frilt++ #t&+E#'{+s. h++*F.J($(. El$b, &&e*RFi, {++#-
4|fi".te,+€ #.#t #t &6t,1. . * #c+f b#t t +g &n{& * *"'ftfl €
* *# A# *.+ yff. Fn fi & & *6, * Eh # v\ #-& &.fi i^il'l A# R
#tE #,#ri6t 41frh11#'.+ -L)theffi ze\-*firt#'. I +ii'.#f0i*e{f
&H&. #r # + q n 8 r^, E X' e+t )X,T rft &-q ntr s,EI f,b€# + E
##J"

f&'n , frut*r;xerl , t.'fr-En*rfris#firF*'l " gY, r'x'Ff€*R
Ut#J********************************************************************************************************f +tS,*# " MLt, iAit€. g*,ff-NF *r'){ 4x&E*h#1

&_++6t Jt & tr S,.a m ,F* )l(, tI{+*ft& fF*{ t{ € ft ̂ trt tr*, ( weld
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t ine ) " tr+&ib, Et-iE *e_F *v\4x&E 6ct * &^fti 4i-E. ,t )l(, lL

fr, 6t*", {+lO'&FFS'Jt{rE E#t{sAft*& trH," rf+&e, tfif E
e-F *4*.*41.rLf qte U E fi"^frtAF$&-e fi , FFR.€ 6t . f+4F#^

f-aAiAAfi&,I.44-. €*+fr1J {. *-nA.A"+&+-xan+ "
i6{+ * ix 3{ 6t *- , *F*E +- B-an #J *-+tr de'4tFf € tlJ dt4F tr d.s4t'

il* A,#€&,RR. Ei^g..ffi61J€ , T EWF.<l'4a F'l ffi6t'tt)x,T t'l

n +fi-an " ,lr.-€ &*fF.<-t4 gA 16'l ffiT AU'f-€b&gfriAf,l#fri la'l ffi +
ft ,1l. *.fA , .g,.flln t..X-sX {tR #t*+E4n k*Xtdt& i,^ = #*I *'fi 'l'#*

rA, Afil *"&$*4"*&e&+frie*f H nt'AU#.&6t,EFI "
E t ^frt &w #J Fl $, 4" **FH, i 6 di6t{J #,i&* ft,i *e# E

*i#t, .n,l E-fl,iL#ft I'iJ +, +,yr ft2?"*6t , H h +E'&&€'lR htt I X

e_++ ( Jrs36 r.l#6t , & t f-e-#Er 6bffi*. Fl+l ) , EE #ryr xfr -

+^fritf$.. Ell}1, kfr *- h *+E ##rit * &n&'#t 9 tth;t&#
tfl#&h H*+e6. E##r#rh*"fi*4{,&#Ft+b. *s*v\f,. lEl tttJ\
,lt*i.;a *&w, P h7 r. n &&#9e, Fft&&#h+ flr€+*#ge

F*E##t6irA*, .a{+AaAf,.. lEl " &i&*f ttl?T, ftg..1+4N'&*en
+ eW,F* frt & (number ) u\ h E #h #1 rLfu*AFIE ' j*'f,+ ' Sfr6n

^frt &# 98J# Er la E*t E, + e.frr t&-t+.x+ E " El *L,'�X'*. si' 8-g /}

t#l EaA e,**&#6t E nfu /fr"^frIql+l "

&+.'Aan #Jfti,ib* eft*+, -#,E4A]A g, &f,bF #t6 N'K-t gr

h 0. s *=f " HrtL, &t-E-an#1{Lib*N,7f+, hl nfre*'*&H

t.t. id&ti& * *,fr *.f fr*r Efr nE. *,, *i&#&6b F fit *+ie#'ff AjA+'

4*-44*ftB|F.,&E*ih&e-*+Er 3/8 *t ( d.{-r' ) J..E#'M#r&*'t4-

4+r1futr+rrkgt 3/8 *=l (*.gr' ) #J^frttftsttrtffix-" A4fri4ft
**-ir,r-F 4++*iA4'1 , b*4*.n#1e.fib*r(tr"H , *iilfi"?t'tie/R
?f rLA., A ff i &+nfrf..qrA.€ &hlttkF. " 4+A*iXAl , &-F X#16#''

6 #f.4,1., #-4{. hi &.8#J b* +ro*tto,'�fs'�f\'frft- MMLE]fu frf'�n {-

ii€ #t*.+fr. '

fr # *lE. F.}.E *ihitr,&Fil{ ** * ) € *E4FRF. -A f + +E *, Ffr

v\gy &E-*-in€tfr4r 4i�E+6 ffi+, T Abfr-f. +, &EWI*#X"
i ltfri^#iffi#tft, nl **Ftf Au'#6nA+Hlil , w/r+/il'RF'tgT

10
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,tn4,R fr4.W-6 &h#t eD -+F +^fr " Ei*8.ffi6tR-, &iLtr+fr4Jf &
Eb4j..r.ilal4 6t 4rE, Xf ,+H,?iSi+ #t€&X-4-A0i &.&#rlil' &
E+aA&. Et.f.�nf tt fiLib**,i*�+ , H,+ i;XK$,6t1f€efr&'l'
( "&# " ) &E-#rfiA, e lr*atZ #&*Re4\A€ $#tB*H*-Fttr &

n,&Bh'. Rffi, *,X-R*\olL. q-vX l4t+F h*'4*.n*+ &E-e$+
#r48, 9L *#, +i*e-#r+'4{AH,?is##t€&X-L*t tr}*." A&A

fie+&iii-az,}+ #tx.aI f "
B 'JlL , &+.'XHI 6t e&**,i*+ , &+ E t'#1i9 'l' tr,A,f{J S #t.

w & g &w €# R 6t +F a-e e &. &n{ g* R4"++ # .ft.EFn'l A* R
#r4iiltr,S4ftr#.4+, *e*a*#' " &t-*-a[#tt";b*tr'i*+ , +
^* &&tral&*R14 Eri*il'lg* Kfr *At 1t,8tr,&6t&**frFt#'-
++e**il," ,#rftifl, &En{E Hfufv4t Etr,g-fr #&iA++{bd.*t
+*eji, Flt &-fu+F h *+&#,k. ^4fiH,ft+{,i/'F 4f+;'t;xs{ '
.*1t #td6t *,&{-;r uA , a,**ig/RrFf : 4*-fr1*a E4-ffiil" F}+AEr

*X, {+4 f * #t& tr- x,l * * * Er *a E #1 41 frtr,€' X $t it a d * 4 ft

*f ;fi't €*, *fr4iit++ Fll.#t €€*6t ' R ffi , )Lx6,Fl 6t € ( {-

tr +,H-aA +T.rFf ,!L ) , y\it #-+tt +#'4* #t#t 4i{#ii;++6t *+8,
u\l*-t {JitS#u,g*. +*tf" 4fn "

a,+Eit#fi +er\ + 6t *-wrr v\ *,ffi^ q 6b*t a J(.'fn.,Fl " 64*o,
+fr & E #l *#af fl n +t #-ilt'+ #&4i rn & 4" / g" ffi g e &' * tA &' lrt
z*Ffr^.-e4,, i{-gfA*4X t&ik Ji*.6itli6{J+A)X.T ' ^L)t +4tMf

ftr E-. r)( e4q4n&EE #i4,fiea€$ M1^*tr't&xfr6t++ , -di,4*-E

#.#t #r &.ft$iti{ &4" I fi"fn ve nT#l -+( dt Fl #r tr E-n4 14 #r ffi ?.

4" lfL\nfti*fr ) "
$btl-, 4*Ft 4s b #r tr E-& *t e *,4ELi*4 b &E **r -L#t ** hls

_EEr,tFjBit4f 2fl,*#4+" &€ t.�x-BI 6t b1ib*�-fr.i*41fr1 "ftkA.

cL ( Open GL ) " *4,;t #ilu8ffi|q+kfrfufr€ t"#r&W, 4e+-{frq,6{J
+*.^,\-fr {fA;rt i1s]{*4e *fl+ #iluqfi#t#'++'t'rf vx"f*'Fl "

'lrbtl' , A,+E*.++ed+ 6tr. 4\eE #'Ur#J*+v8€qsr)ft e-E'
#1*-t1#i*4+#t&Ear&ffiil'l#ff,E #-ffi, a'*&*ih ' q h h ' 6

fAh (co l lapse force)  fu**h (burs t  force)  .  *4 f '+ ,  F l€ ' lR

h hl * W V,fti #1 * X- + 4*" n " i& ittf E #'Ut e-+i ft fr +S A ( s equen t i a I

1 1
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inspection ) , )L*tr,F| 6t &-e?**fr-#ftilq fi E&tt A{&, ,lL#6 Ab

&E *#l E-h*.r+eff . g *t F4&ir flvfi.hsf *f#ibffil'I, Aia€f
e. F , El Ft & JL rFAr&, *,1 frl E *r#r "

fAT Lfr 6{fiibrx/f', *.&al hatq[f *Xfi€ +idtlfit*4t,t' lg
**rtfr. f'lj"*4t,&-f , ,"&+fFH#.-E. . e_FtAfrE, tR.fffr-E
tu4Lf*h E#Utdt*H HA#. X ( #r*-# ) 6IS&F.A+, -&-T h &.tr
&#. ,fi flE,a.JLit ffi*tt*" FJ++ , ^4*&.Efr"tfiwE-&wr{h4i
-E..f6,&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&i{#, ft-E-rL H E *,ef{€ *#rft& A ft*i*'f+th. tLn&:.

nLEZXitJeW#J*l{,XE ( -#.ib P *- "fi+rJ*. ( sheer wave ) "

64INF,AF-A ) #r&W&T ErliE.#'.dB*$(" i6$i&#ft"4' i8.&.F

l&,t?,&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&rl f*-4+8r+F tb z#*#f-4ref. -et[ , +fT&*'f&'f*.F] "

El fr , tilih,*tqttl , *ff. t-�A-fi,Hz}f ̂ l *rt E nlfr{t+€n 6t
ifa,h ,dtr SAanFfr&eH,A aqs.t " /o-€ifi *i{sde,6if t #-ft
{&,,tsit&i$iAf- E#,ffi# h *I +-�E-aX *t fe, E 6tl rFfl , fr Ed-ffi# h
+,*x-anfiff ib*x?T*.fiaie. EllL , +-xanfifi H &Ei*h fif{ *
ft,T*et-, fr Ei:i. ft fF &+&tt n+#r*r,f,l*{. /-E'fn it *R-+ Flut
&R_"

L2
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