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AaexcaHAP TPETbHKOB

leHHHrpaACKHit H K C i a i y i  H nxeH epoB  

ie iesHOAopoKHoro T p a a o n o p i a

CynPEJJIEiIEHTHHii IIOAXOA 1TPH PACTETE KOHCTPyKUHil BATOHOB 

HA CTATHHECKHE H AHHAMCTECKHE HArPy3KH

PesłCMe. B padoxe npeAciaBzeH i io a x o a  k peiaeHHB 3aAaa cx a ia aecK o ro  
h AHHawiMecKoro HarpyaceHaa KOHCTpyKUHił saroHOB, ooHOBaHHtjft a a  azeax  
weTOAa cynepajieMeHTOB, h peajin3yeMnii c noMombio yHHBepoazLHoro n p o rp a a -  
Horo KOŁtnjieKca.

i lpeA J io^en  c n o c o d  3 a A a n a a  B03Myiąaioą!ix B03Ae&CTBaii, npaKJiaANBaeMux 
K HCOJieAyeMhlM KOHCipyKUHaM BarOHOB, OCHOBaHHUÍt Ha 3KCJiepHMeHTaXbH0 
nojiyaoHHHx AaHHHx -  3 a n a c a x ,  BHdpoycKopeHHÜ Ka d y x c a x  B aroHOB .

IlocTOHHaoe y B e j t a a e H a e  M a ccu  ii c n o p o c i H  ABaacenaa noe3A O B , n p a M e n e n a e  n p a  

3arpy3ice h p a 3 r p y 3 K e  BaroHOB cp e A C iB  M axaH H 3auaa  h p a s x a a H u x  HHTeHCHíiHKaxo- 

poB b BHAe B H d p o y n x o T H H ie a e i i ,  p u x a a i e j i e t i  a  ycT poüC T B  n o A o d K o ro  p o A a  A e a a e i  

npofiaeMu nporH 03npoB aH H A  n p o H H o c ia  h H aA ex H o cx a  BaroHOB B eobisa  a K x y a J ib H o 2 .  

Onax a x c n z y a x a u H a  BaroHOB n o K a 3 h iB a e i ,  a x o  ohh hb hbahbtch paB HonpoaauM H -  

oiAezbHae ys j iH  p a d o x a » x  Ha n p e A e z e  obohx B03MOXHocxeSÎ, a  y  A p y r a x  HMewxca 

3HaaaxBjibBbie p e 3 e p B t i  no  n p o a n o c x a .  B c e  s x o  n o A x s e p z A a e i  a e o d x o A H M o c ib  A a x b -  

ae lo e ro  coBepmeKCTBOBaHaa MexoAOB p a c a e x a  B a ro a o B  c  uejibio o n p e A e a e a a a  hx 
paAHOHazbaax KOHOxpyKiaBHux oxeM a  n a p a i i e x p o B .  3 x a  motoan aojisebh n o 3 B o a a x b  

a porH 03apoB a ib  a a A e x H o c x b  B a r o n a  n p a  AexaxbHOM y a e x e  r e o M e x p a a e C K a x ,  H B ep-  

WOHHNX, XeOIKOCXHHX H fleMIKpHpyMUHX OCOdeHHOCXefi e r o  KOHCXpyKAKK M peajIbHblX

yoioBaax a K c n a y a x a n H H .

B nocjieAHHe r o A u  b  n p a a i a a e  B a r o H o c x p o e n a a  oaMUM mapoKaw odpa3 0 M  a c n o j i b -  

sye ica  aacjieHH H2 u e x o A  p a o a e x o B  KOHCTpyKuaS BaroH O B , ocaoBaHHKii H a HAeax 

“STOAa KOHeaHbDC a a e M e a iO B  (MKD) h  p e a a a 3 0 B a H B u i i  o nowonLB p a A a  nporpaMM Hux 

aoanzeKcoB -  CUPHHT, JIKPA-EC, JIHPA-CM a  i . a .  H ap aA y  c  MHorawa n o a o x a x e a b -  

auaa AocTOHHCTBaMH •K O H eH H o -s x eu eH iH o ro  noAXOAa k  acoaeAOBaHHK) O T a x a a e c K o r o  

a HHHaMH»tecKoro HanpasceHHa-AetjpopMapoBaHHoro c o c x o a H a a  (Hji,C) E a r o K o s ,  oh 

oÍJiazaex a  aenuM  paAOM HeAOCTaTKoB, c y ą e o iB e H H o  CHasaxwiax D $$eK xaB H 0cxb  e r o  

apaaeHeuHa. K bxhm HeAOCxaiKaM, b n e p B y u  o a e p e A fc ,  moxho o x a e o i a  c j i e A y a m a e :  

{lyHKAaoHaabHaa o r p a H a a e H H o c x b  -  asB ecT H bie  b  B a c i o H ą e e  BpeMH nporpaM M Hue 

aoanjieKou M3K o p a e H i n p o c a H H  a n d o  Ha B uno J tu eH ae  c r a i a a e c K H x ,  x a d o  AHKaMHHec- 

Kax p a c a e x o B ;  o r p a H a a e H H o c T b  odi>eMa o n e p a x a B H o f i  naM aiH  (O H )  3BM — c x e n e H b  

A6TaaH3aAHH aooaeA y eM U x  KOHOipyKuañ a  hx  oxA eabH H x y 3 a o B  b S H aaaT eabH oU  

Meneau o n p e A e a a e T c a  b o 3 moschocxhmh a c n o a b a y e H u x  ajih  p a c a e x o B  3BM.
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B Æaaaoîi patíoTe npejviaraeTCH n c n o j r b s o B a a H e  p a s h o b h b h o c t h

Tosa cynepBJieMeMTOB (M C 3 ). Otímua ajiropHTM, peajm3yionixii weTO- 

ÄKKy cynepsjier/teiiTiioro pacaeTa HCCJteflya\wx KOCHTpyKirnä saroaoB 

npef lCTaBJweTC H b  Biffle cJiesyionHX s T a n o B :

1. SOfMHpOBaHIîe CHCT6M yp3BH0HKÍÍ p3BHOBeCHÍÍ flJIH OTßejIB- 

bhx cynepajieMeHTOB (C 3 ) nepBoro ypoBHB nepapxHii 

pacHeTnoM cxöMH Barona;

2 .  I ïp er 'p a 3 0 B a n n e  nojiyaeaaHx cucTeM nyTew aajioxeaiiH kk- 

ae.v.. raqecKHX rpaHHianx ycxoaiiii c uojibio coxpaaeaEB 

ycTO..'!HBOCTH nconeityeitó KoacTpyKipH b uejiow;

3. KoHflencaipw cKCTeM ypaBiieami b  cooTBeTCTBiia c oömeii 

EepapxKeÉ cynepajieMéHTHoá cöopiui paccMaTpimaeMoii kob- 

CTpyKHEE.

JlajiiHeiuiHÄ ajiropETM aecKOJiiKO oTJQiBaeTCB b  cjiyqae npo- 

BSH6HKH CTaTHiecKoro h BiiMaMKBGCKoro pacBeTOB. Ära perneará 

3aaaii cTaTHqecKoro Harpyaeiraa saroHMHX KoacTpyimrá nocjiejiyiomHe 

3T3CH BUrjIfiiÄlT CBeSJTOiUHM odpaaoM:

4. Perneare CHCTeMH jmneüimx ajireópanqecKEx ypaBHeBrá, co- 

oTBeTCTByKKueíí 03 sepxaero ypoBan cóopkh;

5. PëjtHM ocipaTMoä nporoara - onpeiejie/iKe nepsMeiyeanii ys-

¡vtK3 ,  iiojryBHBUiero b  c n e io i a j iB a o f l  jnraepaType

b o b  pacqeTHoË cxe.MH Ära 3C8X cynep3Jie.MeHT0B MJiajqma

6. icJiejyeMKX KoacTpyKipiHx

7. TOB H H30JIHBIIÜ B a n p H X e -  

q r á  aanpHKeaHä a  np aaB - 

xe^yeMoü KOKCTpyKura
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Tip« pemeMHH flHHafymecicHx 3aj;aH nocjiê yiomne sTanu KMeioT

b r u :

4 . KHi'erpHposaune ciic'reMU ypaBKSHHÜ, cooTBeTCT3yromeü C3 

sepxH ero ypoBHfi côopKH npn za n a m n  B03MymeHHvi, em kth- 

pyroiURx pea^BHue 3 KcnjiyTaqR0 HHHe bo3 ji8 ííctbhh  «a r c -  

cjiejiyeMyro KOHCTpyKipno Barona;

5 . üocTpoenne oflHoypoBHeBoń K9 pacneTHOR c x e m  HccjieayeMO- 

ro  aneMeaTa oöopyflOBaHKa Barona k HHTerpRpoBaHRe 

cncTeiÆi ypaBHeHRii.ee onRcuBaioąeii. IIpK btom b KaqecTse 

ÄKMaMRqecKRX rpaiiRnKux ycjioBHi b y3Jiax KpeiuieaiiH o d o -  

py,ąoBaHHH Hcnojn>3yeTCH m ïtopM arow , noJiyqesH an «a

arane 4;

6 . BuqRCJieHTte KOMnoHeHTOB niiHaMHnecKoro HitC b Hcejiejiy- 

eMHx y3Hax BJieMeHTOB odopyxoBannH h ct3TßCTfwecxan oö- 

paôoTKa noJiy<îeHHux canaux c nejr&ro onpenemeHiw son 

onacHUx KoaneHTpaaitii Hariptraensiti;

7 . OneHKa roiHamqecKoro 3anaca nponnocTH r pecypca padoTo- 

CnOCOÖHOCTH HCCJieByeMHX KOHCTpyKUHÍÍ.

OCHOBHHe ívKITeiiíaTHHeCKHe 3aBHCHM0CTH MC3 noapOÓHO R3JI0KG— 

au b jiKTepaType [ 2 j  11 3 ÄecB ne op h boähtch .

ABTopoM paöoTU npeyyiomeñ cnocoó 3aflaKîw ao3Myma¡omHX b o3- 

Ä0ÄCTBHÜ, UpHKHSÄHBaeMKX K HCCJiejiyeMHM KOKOTpyKHJIHM BarOHOB, 

ocHOBaHHHü na SKcnepHMeHTajiBHo nonyneHHUx naniooc - sanucax 

SHöpoycKopeHHä Ha óyxcax sarona. TaKoä noypcOÄ no3BOJifleT ynHTH-

BaTt BKHaB, BHCOKOHaCTOTHHX C0CT3BJIHK1HHX B OÓmyB KapTHHy fíSOía-
MH^ecKoro noBefleñHH HccJieflyet-ucc BaroHHHX KOHCTpyKiptót h npo- 

bojoítb anajiRs hx »maMOTecKOii HarpyseraocTH b mnpOKOM nacTOT- 

aoM jpíana30He. 3  cooTBeTCTBHH c 3Tem no,nxo£OM orsnoBHoe Kano- 

«HHecKoe ypaBHeHRe paBHOBecHfl MC3

Mfo]+Lc]{íl*Mk}*{F}  „ i

ÖMo npeoópa30BaHO c noMonp.ro BBefleHiw HeRHeprprajn>Hoä cKCïeMH 

KoopjcfmaT, cBH3aHKoä c flBiocyinHMCH 3KHnaaceM. üepeMeineHHH b ho-
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bok ckctgmg KoopjowaT fxj  CBH3antj c  nepeMe!neKH®fii b  cTapoM f ? /  

3aBiiciw©CTBio:

* [ T ] f l }  (2)
rjąe j ^ j  I y  /  -  BeKTop JiimeKHiAx u yrjioBHx nepGMemomi,i

(  ^  ) yajioB pacKeTKoił cx em , cjiy;xamnx ppm

3aaaMKH B03MymeHiti3;

[ T]  _  cooTBeTCTByranaH MaTpima cbb3H.

C yieTOM TaKoii 3awemi nepeM enmcc, a Taiuse yneTOM de3H Hepipion- 

h o c th  ynpyrioc 3JieMesT0B noflBeiiniBaiiKH B arona odmee ypaB nenne 

pasnoBecHB MC3 b noBofi cncTeMe KOopOTnaT JMeeT b h ^ :

[ M im  '[cJfyyM fy/*-M m m  ( 3 )

B  3TOM y p 3 B K 0 H K K  B e K T O p  {Uj OnpeflGJMeTCH B  BiWO p e a jU !3 a iX H ii 

y c K o p e H H ił  ( jiH H e ń m o c  u  y r j i o B Ł K ) H a  d y i i c a x  B a r o n a ,  n o j i y K e n n t a

SKcnepiMeHTajiBHo .

npH oneHKe BjinaMjraecKoS narpystennocTH  3JieMenT0B ito raoB oro  

odnpyaoBanKH 3arona-H H CTepnu jyin nepeB03Kii cBeTjnoc netiyrenpo- 

jcyKTOB MOflejui 15-1443 ( p n c .1 )  MaTpnna cbh3h  [ T ]  h BeKTop

w - M i n
HMeet bhh B u p azen tó  (5) h (6)

(4)

V

t [g gtaoootiooofoł oooo o/ooo / 7 |
‘J-‘ “ jff"biOóóoho/oooJkfifooóĘóToóihe^

{ij* = o hi i ‘Ci f  o oo hi i  i  o o o jfti i  o o o Aji q j' pojtcj-G (6)
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J[m  p e a j im a n m  n 3J io x e « H o ro  a j i ro p u T w a  p a c n e T a  KOHCTpyKUHii 

B aronoB  na  C T aT im ec K n e  y. jjiH aM iiqecK H e n a r p y 3io i ónji p a 3 p aÓ 0 TaH* 

nporpaMMKHŹ npo ^y K T  c y i lE P , BKJUOTaioiHJW b  c e d n  nporpaM M H ue k o m - 

luieK cu -  IK'SUP  , c y n E P - c  u  c y n E P - .n .

nporpaw:,iiiHii KOMruienc IM S Ü P  [ 4]  cjiynuiT a m  aBTor.iaTK3K- 

poßanHoä noßroTOBKH hcxo^hhx ä3Hhhx äjih  npoBeflem iH cTaTKqecKsix 

H ÄHHaMHIBCKEX"' DaCHeTOB KOHCTpyKUHii BSTOHOB H3 OCHOBe HCilOJIŁ- 

30B3KKH TeXHHTOCKHX H XipOTpaMIviHHX CDeACTB MaiBHHHOä rpactiHKH 

CAIIP y. peajiH30Ban Ha C I 33M. Oh ocym ecTiuraeT BH3yajiLituö koh- 

TpOUŁ nOOTOTOBJieHHHX HCXOßHHX BaHHHX H8 rpa$HHeCKOÜ CTaHIITO!

Tiina a n r  CII II n o jiy q eH H e  T B ep flu x  k o h h h  pacHOTHiac c x e u  n a  r p a $ o -  

nocT p o ü T ejiH x  3BM c e p u f i  C.1 h  EC , c o 3 £ a H n e ,  x p a n e n n e  h  B e k e n n e  

Ö83H ÄaiiHHx C3 pacTO TH U x cxeM  K O H cipyK U ffil B a ro H O B , a  t a r a s e  r i e -  

peK ojpipoBK y noaroTO BJieH H H X  h c x o jc h h x  aan n H X  b  fo p w a T  EC OEM.

üporpaMMHHii k o m iu k k c  CyiTEP-p [5j Hcnojn>3yeTcH am  n p o B e - 

Ä6IIHH CTaTHHOCKHX paCHSTOB KOHCTpyKUHii BaBOMOB, SaKJDOHaiOIHHXCH 

b oqeHKe ifflC b  H ccJieflyeffflx y& nax B a r o n a ,  jioK ajiH 3aum i 30H k o h -  

ueHTpauHH HanpHKSHHÄ k  oueHKe npouHOCTH B a ro n a  npH ae2cTBHH 

HopMaTHBHHx H arp y 3 0 K , o n p e u e jw e u H x  b  [3 j .

IIporpaMMHHii KOMiuioKC cyUEP—Ä [6 ]  peajiH 3yeT  BHHaMHqecKHe 

p a c n e ra  KOHCTpyicmiü B aro n o B  n p n  3 a ran H E  rapM OHnqecKux h  c j iy -  

'JaÜHHX B03Mym@HIlii CO CTOpOHH peJEbCOBOrO IiyTH H XOflOBKX qacT efi 

saroH a 11 h o 3 b o ju io t  onpeuejinT B  coöcTBenH H e q aqroT K  h  coöcT B eH - 

HHe B eK T opa, nepeM em eH iw , cicopocTH h  ycK openiiH  OTÄejiBHHx y3JioB 

KOHCTpyjciHH B a r o n a ,  ¿pmaMHqecKne y c m n w  h n a n p ra c e n m  b h h x .

K oM njieK cu c y iIE P -C  u  CJTIEP-Jl «JjyHKUHOHnpyioT u o ä  ynpaB JienH eM  

onepaipioHHbix c iic to m  MFT 4.1 i i  H V T  6.1, H3h k  nporpawMupoBa- 

kkh - 40PTPA H -iy. B  nroc peäJffl30BaHH KonueimuH TnnoBHX cynep- 

3JIGMGHTOB [2] H MeTOÄ "3epKajILH 0r0  OTOÖpajKeHHH" [7] , HTO 

no3BOjmeT npii cynep3JieMenTH0& cdopKe c jio jxh h x npocTpaHCTsenHHx 

KoncTpyKm ia BaronoB 3naqnTe.HBHO (uo 50-60$) ch h 3h t b  odtHHÜ 

OÖBeM HOflTOTOBKH ECXOflHHX U3HHUX paCHeTa H ttOKpaTHTB. BpeiiH

pemenaH 3aaaqH H8 3H.1 b cpejm ew na  15$.
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npH HcnoÆb30BanKH ¡,K3 h  MC 3 npoóJieiía sxohom hh onepaTaBHoá 

naMTOH 3¡3vl (flase b ymepó BpeweMH na pemeirae 3aaaaK ) npnoópexaeT  

nepBOCTeneKMoe 3 n a n en n e , nosTOMy b aan m íx  KOMMexcax peajimoBana 
OBepjieÁstaa CTpyKTypa nporpaMMU, to o  aocraraeT C H  pa3öHeHHeM B ceá 

nporpaMMH Ha O TsejiLm e Jio ran ecx n e  t o c t h  (c e ra e H T u ) , x a sa tá r  H3 

KOTOpHX KOMHOHyeTCB 113 OJIHOJÍ HJIII HeCXOJIBXHX nporpaMMHHX SÄHHH1I. 

3 th  ceiTvieHTU 3arpystaioTCH na oähh  h t o t  s e  ynacTOK onepaTiiBitoM 

nar.HTH 3R.1, nocJieflOBSTe.iBHo 3auetaas jtp y r  n p y r a .  Ha p rie . 2 n p x - 

aenena osepeieM naa CTpyKTypa n p o rp am tfío ro  xow njiexca cyUEP-JI.

~ r r
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Pk c . 2

Bce MojyjiH nporpaMMHHX xownjiexcoB Öhjih oTTpancjrapoBann c 

nOMOIHBD OIITHMH3HpyKmerO TpaMCJWTOpa H3 UK3  <SOPTPAH-iy H B Bime 

3arpy30ïH ux Monyjieíí xpanmmcL na HOCHTexax Bneumeii naMSTH 3H.1 

(Marmranne æ h ck h ). >Icnojn>3CBaHHe onTHMHSnpyiomero TpancJWTopa 

no3BOJiHAO yMeHBUfflTB BpeMH cTOTa b cpeAJieM na 20 $  apa oflnoBpeMen- 

HOM cñHseñini TpeóyeMoro oóieMa onepaTHBKOíi aaMHTH 3RM na 3 -5 $ .

lip a  pa3paöoTK e aporpsMMíiHx xoM a a ex co s cy iIE P -0  h 

cyiIEP-Ji óujia coö.njo.aeMa non naa  cobmgcthmoctb no  cHCTewe hc-  

xohhhx aanHHx p a c n e T a , too no3B0JiHeT onny h Ty s e  KHijiiopMa- 

mao (oHHcaHHe reoM exprni KOHCTpyKipni u t . h . ) HcnojiB30BaTB x a x  

WH npoBeßeniiH  c T a r a n e c x n x  pacneTO B, Tax h ruh RHHaMiiqecxoro 

anajnî3a HccJie;nyeMO¿ xoHCTpyxmm.

liporpaMMHHa KOMfljieKc UxiitíP iiMeeT cjienym pie ocHOBHue xap ax T e- 

Phctjikh:

I .  MaxcHMaJiBHuii aopaRox ch ctcm h  ypaBHenmi paBH osecM  k o h -  

C T p y x m n i  -  1 0 0 0 0 ;
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2. Tpedyewaił oóte.M onepaTKBHoJi naMHTH 33,1 -  650 KEatiT;

3 . MakcH M ajibm H »ł oół«m B H eu m e ii naM H TH  33 ,1  Ha M arH H T H toc bkc- 
xax -  bo 16 MEańT;

•1. Ko j ih t o c t b o  y p o B H e li  c y n e p s jie M e K T H O ił c d o p i a t  -  b o  5 ;

5. OóiBee hhcjio 03 Bcex ypoBnell - bo 500;

6 . MaKCBMajiBHoe hmcao rpaHrnnHx y3AOB C3 -  50 ;

7 . Odmee Bper.w pemeKiw -  bo 350 m hh. (331  E C -I0 3 3 ).

npn n c iio jiŁ 30BaHniT nporpaM M Horo KOMnjieKca CTIIEP d a ń  peineH  

csjiHil dhb apHKJiaB«Hx 3 a n a n  -  oue.Hita npoHHOcTH y 3Jia 3 3 B8 jikh  

c tożkh Ky3 0 Ba n o j iy B a r o n a , Ky3 0 B0 B 3 e p n o B 0 3 a w one-ra 1 5 -7 5 6 , c o n -  

fflieHHoro TpaM BaiiHoro B a r o n a ;  n p o B e B e n o  H ccH enoB auH e BmiaMH- 

iecKoM HarpysceHHocTH ajieMeHTOB 3 cn o;,roraT ejiB H oro h  TopM0 3 H oro  

oóopyBOBaHra uH C Tepau m obsjih  1 5 -1 4 4 3 . IIoHyneHHHe pacneTHHM n y -  

km p e 3yjtbTaTU m e j m  x o p o in e e  c o r j ia c o B a H n e  c  peayHBTaTaKH 3K - 

cnepBMeHTaBBHHX nccjieB O B a s f f i i .

IliillOUlJ

!• O docH O B ana  a ie ry a B B H o c T B  ripiM SK O H iiH  M C3 b b h  n p o B e B e n H H  

C T a T n a e cK H x  n  BHHai.mnecKPDC p a c n e T O B  K O HCTpyicm iM  B a ro n oB .

2. P a 3 p a d o T a H  a j i ro p H T M , p e a j iH 3y » iu n ii  M eTOBHKy c y n e p -  

3 J ie M e iiT n o ro  p a c n e T a  H ccjieB y eM H X  K o itc T p y K m iM .

3. npeBJiosten c n o c o d  3 aBaM iw B0 3 MymaK>iHHx B0 3 Be*iCT3 Hii b  

C 3  pac^GTHBcc cx eM a x  B a r o H o s , ocH O Banniiii n a  n c n o H B -  

30BaHini 3K cnepiB 4eHTajiiHO noByaaerAHx peaH H 3 a ir tó  B iid p o -  

ycK openK ń n a  d y K ca x  j a r a n a .

P a 3 p a d o T a n  y riM B ep caB B K b ń i n p o rp a ? .c < m n i K O M iuieK C , n o -  

3B0JITOBMii OHeHKBaTL CTaTHHeCKyK npOHHOCTB HCCJieByer,!HX 

B aro i!H H x  K O H C T p y ra iH i k  HHHaM imeCKyx> rac H a rp y x 9 H H 0 C T B , 
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SUPERELEMENTOWE PODEDSCIE PRZY OBLICZENIACH K0NSTRUKC3I WAGONÓW 

0 0  OBCIĄŻEŃ STATYCZNYCH I  DYNAMICZNYCH

S t r e s z c z e n i e

W p r a c y  p r z e d s t a w i o n o  t e o r e t y c z n e  p o d e j ó c l e  d o  r o z w l ę z a n l a  z a d a n i a  

z w i ę z a n e g o  z e  s t a t y c z n y m  1 d y n a m i c z n y m  o b c i ę ż e n i e m  k o n s t r u k c j i  wagonu, 

k t ó r e g o  p o d s t a w ę  j e s t  m e t o d a  s u p e r e l e m e n t ó w .  Do r o z w l ę z a n l a  t e g o  z a d a ­

n i a  w y k o r z y s t a n o  ETO. P r z e d s t a w i o n o  1 o m ó w io n o  r ó w n i e ż  a l g o r y t m  o b l i ­

c z a ń  k o n s t r u k c j i  w a g o n u  w y k o r z y s t u j ą c y  d a n e  e k s p e r y m e n t a l n e .

SUPER-ELEMENT APPROACH TO THE CALCULATION OF CAR STRUCTURES 

FOR STATIC AND DINAMIC LOADS

S u m m a r y
T h e r e  h a v e  b e e n  p r e s e n t e d  g e n e r a l  a p p r o a c h  t o  t h e  s o l u t i o n  o f  s t a t i c  

a n d  d i n a m i c  t a s k s  o f  c a r  s t r u c t u r e  l o a d i n g  b a a e d  o n  i d e a s  o f  s u p e r - e l ® '  

c e n t  m e t h o d  r e l e a a e d  b y  m e a n s  o f  g e n e r a l  p u r p o s e  p r o g r a m  c o m p l e x .


