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o^x.l. IM

1.1. 9I ^srmlvololils

2^)
2 k L 
,(2?L)

l^.vL

- 3i?l3 ssehluvll Hi?3vsvs^s3ls, 
l mm^ 1;

3 , - ooor?Lov3l:el6 severului äs2
IvsovoLei'S- rLsuelrs^ wm^ ;

d 2^z - 21wom6n^ , II mm 1 ;
- v3i?L ou ^erstzl sudhlrl ;
- 1)3r6 ou suv^lrl ;
- 1^1w63 sso^luvll, wm^ ;
- 1L^1ms3 s^se Ivii 3 xoLste

iul , l mmI ;
- 1Ltz1MS3 SolrIVolSvtzL 3 PS- 

r^eheluly smmj ;
soorLovstzsIs polului äs rs-
Ls^lv^L^ 1v1^l3l, I mml ;

2 - moLul äs sl3S^1v1t;3tzSd luv^lbu- 
L1v3l, ;

s^ - eoorLoo3^s1e Ls 3x>11s3re
< 31s ^oi'^slî l ;
L - moLul Ls sl3stz1s11;3l;S

d)73v§vsrs3l, ^d?3l ;
- 1oL1HLms3 SS efluvii, svmj ;
- wowsotzul Ls 1ve)7^1s 3X131 

L3H ' Ls X3 l mm^l ;
- MomevÄul Ls Ivsr^ls 3X131

13^ Ls 3X3 0^^ ^wm j ;

I - wowsol: äs losrhls oso- 
f 4, 

drltugal, ll>w j ;
I. - womsov äs losr^ls xolsr, 

I»»-, -

1^ - 03r30hsrîsî5îv2 M0MS- 
IrrloL Ls 1^1L1tz3lre 12 
rosus1i?s s Ow j ;

1^, - momsvt; Ls Ivs^-tzlS sso- 
tzor?l3l» mm^^ ;

- ^323 Le Lvsr^ls 3 HLIxll 
^3^" Ls 3X3 smOj ;

- L Itz/(2 1^ ) . lîl ;
cr I^./(2 I^) ;s mm^j ;

2 - luv^lmss V3rs1,l mw^;
.1^ - womevlr Le i7Lsue1re xu^L 

l I. mml ;
- Q0M6DT Ls ^LsuolHS ^3-tzil 

Ls 3X3 0x I II mml ;
I,î^ - raomev^ Ls LLoovolsrs ^2- 

Ls 3X3 ^III OOj ;
"0», » - momev^ Le Lvsovole-

^s-^Lsuol^s, I 17-mml;
â

M . lll - --- ^ V0»6V^ LS 2 2SU- 
Lx

s1r?s L1stzr12u1tz 1v lun
gul 23rs1 yl II mm/mm I ;
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- ror^olc srl^lvs 
âs H2WV2Z (äulsr).

X - 3vS0lS3 STO^Ill^ll s ; 
^,2 - oooräoll3trslS uvuL 

xuveî; älv sso^luns 
l »ml ;

x - vrl^loä äs riLQvoö I2 
Looovolsrs—rüLuolrs, ^'1 ;

x - s2-o1v2 <rr1Ä1oä äs vrg
Csosrsl^l^ ;

x> . - S3rs1ll3 vrIÄleä äs ri2wv2Ö sr^,
Ioe3l, l lil ;

- ^?S2lshsv^3 äs soloul xrsn^u
Ln^iväsrs, oorrrx^ssluns ?1 !n- 
crovol6^ss!U>Ll

— ^6213^60^3 äs solsul 13 
^or^sosrsslLkL 1

lmmj ;

-c - 2 l-I r

1,^ » 2 Itz/(^I^ ) I-) ;

»0 - -^- > 3^ * , l °°? I

- wovsnt: stz^tzlo äs 2x3
07. l-w^l r

- momsnl; sbstzlv ^3^ äs 3X2 
02, ww^ ;

d - wo^ev^sls stzstrlos sso- 
^orlsls, xwoL'H ässodls, xa:o- 
^11 Loollls, MQ 1

- Lortzs tz31stzours äuxä 2X3
N. r

— korhs Ä2ä.stz03^s äuxü 3xs
02 , 1^1?

- Srosllulls xsi?6tz11o^ sse^lu-
vILy r

17 - /^2(2^-«-2^) äL - wowsvds äs

n LL
sxl2 Is-xo- 
Is^s^s ; 

u - äsxlavarss sso^lurill (äsylsvg- 
rs äuxL 3X3 0x) ; wml ;

v - äsxl3S3r?s äuxä 3X3 0^, s wmj ; 
V/ - dsxlZSQ^s äui>2 3x3 02, rami ;

- oos^lt'lso^ (le sovtzr30- 
^1s tri?30LVSrS3lL 
(^oLssov), l-j

- tzevsluvEQ vorQ3l2 
Uäl ;

- tzsns1uvS3 oorQQlL e^7l- 
t;1o3 äs^^l3Ol)3Z, 
tzens1uv<?3 vorQoIä erl- 
Hl63 äs ^l3lll)3Z loool 
lI ;
trsvs1urjS3 vorrnuIL x>r-o- 
äusL 13 r?3SuoL^S3 Lwple 
ä1o3i^2)I IL?3^ ;

8^ - ns luve s tz3lvssv^l3l2 ,
l!äl ;
dSVS^.UNS3 ^3N^Svil3lä 
orlÄloä äs ^l3wI)3Z 
l !â I ;

^,,8^- Irevsluvss baossvhlslu. 
p'-oäusL Is räsuolrss 
îwxl^âl 021:3^ j ;

— räsuolrss r> ästzlvL, 
l rsä) ;

TÜLuolrss sxs.v1^1o3, 
^3ä/mw^ ;
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- voorâollcrtzs ssoÂorLsIîî x»^oF1I 
ässoüls, ww I ;

L, - eoorâovstza sevtzorloIL 
2 profil Iveris, I mm .

1.2. IMV0^Â2N^2 lrs !tzi

Vriv nivelul yi promis mafios ps oars 1s trrotrsasay 1uorars3 
se inseris or^anio îv ansamblul tremelor ou ooraotrer HlriivtziL'io rZi 
3j)1io3Älv prin rs2olvare3 pr oDlemslor IsMÄs (Ie proisotrarea» oons- 
trpuetzia §1 veri^ioarsa svruoÂurilar ds re2istzev^3. rsLliLolrs din 
dure ou perșii sulr^iri (L^kL).

Loooomis âs rssurss^ msdsrii prims yi svsrFls, sstrs uv2 clin 
osslo mai importrantrs preooupari als pre2entru1u1. teoria proieotrarii 
oprime 3 str^uotrurilor ars drsptr soop oD^insrsa âs skruotzuri yi sîs- 
treme oare sa Io asigure ^iavilitratrea yi Qvâflr^ntza dar in aoslayi 
trimx sa 311)3 un oonsum ds matrsrlal minim.

^2u1tzotz6ls oî)-tz1nutzSd în spsoial In oons trruo^iils asroLp3- 
tzials yi osie asrouautrioSî âs 3 rsali23 sîrruotrurlls de rs2istrsQ^a 
din slsmsntrs din 00 in os mai suv^iri 3 00» us I3 sxtrindsrsa aoss- 
tror stzruotzuri yi in oslslaltzs domenii ou» ar ?1 industria uu^ovelil- 
oolelor, a wstzsrialului rulan^î 2 ins^alQ^iilor ds ridiooÄ 6Ä0.

8prs âsoss'dire' âs slsmovtzsls vsportianÄs, oore ss QloaÂuisso 
Lin oovâi^ii oovst;ruo1rivS, ^uno^iovals, hekvolo^illS, sslrsvioo sl7o. 
proisotzarss unși stzruotzuri âs rs2is1;Sv^ . oomportzL oalouls riguros- 
ss âsoareos sstzs vsossar su i^ie satzis^rlou^s anumilrs ori^erii bskvi- 
gre tzi soooowios. Ori^sriils bskvioe oovâuo I3 strsDilirea soluții- 

Hor oonetzruobive oare ssi§ur3. stzruotzurii rs2i ?i stzsvilitravs 
Pi exploslrars. 0 solutzis ra^iovalL poatzs ^1 o1)^1o r1:L num^i âaoa ss 
Hlvs seama Lv s§3lu wLourL cîs wuIÂitzuâinsa kaeborilor os o oonâi- 
M0N632L, abihuâive oe impune Lmî)1v3r63 armonioasa 3 os lor âouL 
Liderii. Ltzuâiils invrsprioss io ultimul liimp l Z^-1 - I 66 I l 96 I , 

6lU Lsmons^ralr oL aburind mstzoâsl-r as oaloul relatzii matze- 
maÂios os oxprima (îivsrss aspsotze soonomioe^ ss pol; odtzins sisbs- 

eonstzrotzivs âs e^ioisntza soonomloa sporiüa.
vsyi^ rs2olv3rss walre 3tz1oa 3 provlsmoi äs oplrimi23re oons- 

lr^uio oa1ss os3 mai ivLioatza, oferind avQntzaZs rsm2ro3l)11e, o sstz- 
âs 3dorä3rs nu sstze IntzolrâsQUva 3006sigila in 032U1 sbruoburi- 

lor Ls rs2lslrsv'tz3 Levarsos oomportra luarea in oovsiâsrars 3 nuwsroyi 
Luotzori odisotzivt yi suvisotrivi. ^osytzia intervin ou povâsri âi^sri- 
îre in 5unotzie âs oonZuoliura in oars ss Zass^s sistemul soonomio, 
unii divtzrs si prs2SvoLoL varaoberIstriei zi in^Iusn^s oovlrraäiodo—
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_^1. ^sv2s1, eovLI^HIs Ls sxxlssvsrs y1 lovre^losrs, äs ooo2orv, 
sstzsvlos ss oxuv (1s rs§u1L uoor vsrlv^e Vedvloe y1 ssoQ0wL.es euw 
s^Lursvs Ls sxseu^ls, eosvul, sve.

Olv uessv wovlv slov seosxvsv^ y1 wL^oLs ws1 puhlo r1^u- 
rvsss, 9<zvvru e^rs QU sxlsvs. su21e1sovs Sr§UW6QVe Ls vovVSr^SO^ 
ssu, QU ssvs Lswovsvrsv 2sxvu1 oL SS o1)-1vs sxvrsr^ul Elevul 
(vs1uLoLu-ss 1v es1ou1 vo^1 2sevor11, e1 QUwsl vs1 ws1 Iwxorvsv^D 

l>is211vL xos1D11 ss ss s2sevus2S, LsooswLsvL, 0 ox>v1wl2srs 
Ls sosswdlu, vsrs sil oovLuvL 1s 0 soluhls Mverslü. v2i>3dL.1L ss ss- 
v1s2soL wuItrL.vuLL.ves Ls ssxsovs y1 vsrlv^s sxlsvsvvs, esrosvLr11s 
es ss LovrexrloL Lv sessv ssvs l27j , lZ9) I Ol 66 1 , l 9? I , 
l99-1111, l » vlLSSLQ Losr uvsls Lowsv11 w3l 1wx>orvsovs euw 
sr 21 : oov2orwsrss yl sleLvuIr s svruevurllsr Ls rs2lsvsotzL, ss- 
psevs Vslwo1o8los, svovowles sve.

Dav 211vL L121eu1VL^11s Lsossvlvs es ss 1vsse, Lsvlvs vov 
wsl rssxLvLIVL oxlvls, xovrlvlv esrsls, oss ws1 1vL1esvü es1s 0 
eoosv1vu1s rs2o1vsrsu xrovlswsl Lv woL svsxlQsv. i,IsvoLo1of^111s s- 
Islior^vs xs Vs2s sossvul xLlve1p1u, svallsesLs 1v osLrul 21soürs1 
svsps, Los^? uvs1s esrsev^rlsvlel sie sisvewulul.

Viv eoQsILs^svtrs x^sevles, xsvv^u s uvssvvs s21s)7as solu^ 
^Isl, Ls rsgulL ss xroesLss2s 1s 2L.xnrsa xr'ssls'bllL s eov2lM^s— 
^1s1 svruevurll y1 s i»i?swsvr11ar sLI osrsevsrlsvlol, rswLvIvL Ls 
oxv1wl2sv vuwsl L1svi7lvu^l2 wsvsr1s1u1u1 xs sse^luos y1 1v 1uo§u1 
s1swsvvu1u1.

LvuLi11s xrlvlQL os1eu1e1s Ls rs2lsvso^L s s1eweovs1o^ 
eowxoosovs sie strruevurll^r ss i?e2erL Lo sxsolsl 1s Fr1v2l eu sss- 
^1uo1 Lv 2orwL Ls I 91 1s slsvswsls es pov 21 ss1w11svs ou soes- 
vss (otissosos, slswsovs II, LL svo.), slswsvvs 2o1os1vs xs soc^ 
rL Is^sL 1s s1esvu1rss stuuevurllcw Ls ^S2lsvsv^r1 ^ss1l2svs Liv! 
(LI^L).

Osvorlvs 2sxvu1u1 es, 1s ^Lsuvlres 1wi>1c?L1v3vL, osxsove- 
rL.svL.e11s esowevrles 9I es1s svsv1.es 1^, L^, LsxlvL
svlv Ls woLul Ls IveLresrs y1 rs2swsrs s1 Irsrslor elv 9I Ls es- 
rsevsrlsvlells §sowsvr1es s1s sse^1uo11, i>ro1)1sws Llwsvslsvsrll 
sessvor slswenvs ssvs ws1 xu^1v vrsvsvs y1 eu svlv ws1 xu^lv 
Krodlsws L1wsvs1ovLr11 oxvlws s sessvors.

1.Z. euvrlvsul eowsvvsv s1 1uorLr11

^sy1, Lo u1v1wu1 V1wx a Ivospuv sL ss sxvIvLL LowsvUls Ltz^ 
uvL.IL.2srs s1s svruevurllor Ls rs2lsvev^L rss1l2svs L1v (3k8) ^o- 
1u^1ovsrss L1wsvs1ovLr11 oxvlws s sossvor svruovurl vu srs 0 rs2e(j

BUPT
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vorssimvLatzoQrs. V306 12 02leulSl6 äs verii'ioarQ Hi sareivä 
VQ^sDilâ, stzib 6iv Mvetz 6.6 vsäsro sl rS2i^ÄSO^6i si^ Hi al SÄsDi- 
I1'66tzii S-LU soluții SStzlS^^.6^02^6, VU QSSlSHi lUvrU 36 1-02-
tzs Skirma ässxrs sslvulul 6s älmsveio^ rs.

Viv sssstz D0t!iv, luvrarsa 3viv6 UV 0QrQ0Ä6r tzsors-io Hi 2- 
Vliostziv- s-su aDorLatz urmLtzosrsIs oDiss^ivo xrivbiMls :

3) ^rsvsrea iv rsvistzä s stzu61ului OSCULI xrivivä ooloulele 
stzruotzurilor 6e rsListzbv^L rs2li23tzs 6iv (IM) 2^id div xuvvtz 6b vs- 
dere sl rssis^Sv^si eib Hi al stzsDiliÄü^ii LosstzorI^ ^022 oLruia 
su stzsd 1S7 ätz Qrtrieols Hi puDILoa^ii. LvaliW stzsdiulai ss^UQl al 
osrostzLrilor iv 6vMviuI xro^ilslor suD^iri s-s L'Lbuh 3Äi^ i-sv^ru 
«Sivului iS rS2l5-bbvhb sdOisiDilb sitz Hi la stzsrs I1l2iÄ2 (ssx.^).

D) . !o6srni23Z76s ^loulului elsOentzblor 6s ^S2i.?tzso^6 rcsli- 
Lktzs 61v (.M), x)^7lv^r-o ^or^ul^s mabrlosala 03^6 s.6 xsrQi^L .^Dor- 
dsrss sossi;ul3 ou sZulrorul oQlsuIatzosrelor sl^ohr'onlbe.. 6olutz11le 
sswoi^ioo^ivs xsnv^u 622ur1Is ^uväsmc-n^sle äs Lvoüro«?r<? 3u xrs^Oi^ 
s^3dilii7bs ISAilor Is V2rl3tzi(? 3 V3)7 36t;b^ist;leilor Zbowbtzrlbb 
svstzioe 3ls r'^suolrll iDpleälvobs pc?n^ru ^ostzs xosi'dlll^o/tzilE 6e 
LvoLrv2rs I7b26t23rs sl^xls. Di^lv eup^xuvers 6s b^sotzs ss xot; ol)- 
hive 20bstze 03r20d^rlL6loi x>svtr^u orlos 022 Aversi 6s Loeü^esrs 
Lv-^I^LÄ Lv ^se^ieü. (oox>.>).

0) Iv vtzLsrsQ 6isÄ^1I)u^11 6s Ooîre^lol 5?so-
^iuvs s-su stzsviliv vo^is^ille es^Qbi-crrisÂleîIsr ^eo^<r^1oSî Ivolu- 
siv osls vsosssr's rilsucrll Lcax)is6io3t;s xsv^ru sso^iuvs bov!?t:2v^6 
(^ - oovstz.) Hi V6DÄ7U osls r^1 U^11l23tzs ssoHiuvi, oLvL äiüK?Nsiuv1- 
1s sosstzo^s VS21S2 3.«

' Iv scrsstz socrx s-su IvtrooOltz xL06^3OS 6s vQleuI ?1 ^esxso- 
l Lv xroC^QwEle osvssars i-sv^ru tz2?ss2^. ^3 §^2^1oslo^ 6s vsriZtzie 3 s- 

V3^2o1rs^1^tz1e1 Ssowstzi'lob xs (oax.^).
6) Ou L'S2uItzs1r6l6 oD^ivutzb Is oox.Z Hi 4 s-s tzr'seu^ Is 3- 

^trräs)7S3 6LmsvsiovL7li (L^L)^ U^i1i2iv6 vstzoäQ 1t;e^3viv6, 62t;o^1i:2 
^extzului vL Is ^Lsueii?6a LwVis6ios1;L e^orl;^1l6 6sVlo6 6s ivsLurs- 
^es Hi Lsvsms^ss Darei, xreeuw Hi 6s saras^erisÄioils ^svOs^rioe 3- 
Is ssv^iuoii. 0D^ioio6 mLrivrss sss^iuvii vsossare xro^rsMlc irsr^ii; 
yi 6isbriDuires ox^iDä s wstrsria^ului xe bsotziuve. Io 2es^l7 ssvs 
scorul 2 elsDorsd VrosrZwe 6s saloul solu^1ovb326 6irrrev§1o— 
v)r^s ox^iraL a pavru MUpe 6e slemsv^e r6sIi22Ä6 61v ( M) iv^61- 
vitz« ^rssvsvlr iv xrae^ioL. 6Is§srss ssss^or ^rups s-s 5Lsu^ ix?v2ru 
solu^iovsrss uvor xroDIews oovo^etrs 6s s^ue^uri 6s reLisirev^ u- 
Vili2stzs iv iotzrsxrivâerils 6iv Zuäe^ul äiDiu (I. svüvioL 'irHs,
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I. Lalao^a Liviu) K» ooosbruotzis äs Hasiuri au^oxortzaotzs xeotzru 
utrilaHs b^sls, rssxsotziv vratzul waoarslsi M Z (oax.^).

o) ^S2uldatzs1e sosstzor ox<;iwi2Lr1 xs oals tzsorstrioa au 
kosb veri^iostzs alrLtz x>s sbaoLuri xroisotzatro yi rssliLads oitz yi 
Lirsotz xs stzruotzuri äs rssisl-oohL rssli2shs äs Lv^rsxrivâsrile La- 
lao^a Liviu l yi ^sosvioA Mrya l 122 , l 12Z I , ^1^21 l 1 

0xb1wi2Lr11s stzruotzurilor rssxeodivs au oooäus Ia rsLuos- I 
rsa osusuwului äs Material, ^LrL s wioyora si^urav^s io sxplostza— 
rs yi ^isvilitzsl-ea ou sei xu^io 6 A yi xivL Is 17 ^vioä io vs- 
Lsrs oL aossbe slrruotzuri siv^ Ls Frsutzä^i wari ss ovssrva oa rs- 
2u1dL Lw^ortzsovs soovowii Ls material. Oslou1e1s s-au ^aoulr Lio 
oooLihia Ls rs2istzsvtz-^ iar Liv verikioarils s5eotzustzs la svavili- 
tzutzs au rsLuIbsb va aosstrs oalouls ou siotz osossars (osx.^.^).

^UssliLa oowxaralrivL a variațiilor tzsosiuvilor sodivslsv- 
tzs waximsy xsotzru Li^srids tzixuri Ls svotziuvi, xsrmids shsvilirsa . 
osiei wai op^ims sso^iuoi osrs sL vovLuoa la ooi soovowii Ls Oa- 
tzeri^i.

La o^illiLarsa sosßbor eso^iuoi s-au Lvtzoowilr x>ro§ram<? Ls 
osloul sxsoiale, vaLads xs wstzoLsle olssios Ls osloul, rsouv^Lo- 
Lu-ss la xroFrsmsle Ls sieosotzs ^ivitzs l2^0 I l116j , l1ZZ I , j 
sau Ls ^rov^isrll I ^11 Lio osu2a oa sosstzs wel-oLe siotz Q^rorcims- 
tzive l H4) § srorils ^iivL Lsstzul Ls mari l96l , Lar xarerils 
xro yi ooovrs iotzre oeroevatzori sivtz Lwxar^ilrs l67l .

Qshori^a rs2u1vsîrslor oovoretzs ov^ioutzs atztt ia ox1:iwi2a- 
res LiwsosiooLrii oitr ^1 1a orsytzsres ^isvL1itzL^11 yi aoLursvhsi 

. io sxxloalrarSd simulîrao ou rsLuvsri imxorvaotzs Ls wsdsria1,os1s- 
vorares ou iotrrexriväerss ÜlsoaoioL i.Iirys s äsveoitz ^rOaoeo^a ^is 
I . rsxroieolrarss utzilaZsl r sxistzsvtzs (vu1LvLsru1 M S7S), ^1s la 
asiwilsres äs ooi xroäuss (sutzodasoulsvîrs MOLI)» l l22 1 .

^ria Ls axllo^vilivatrs s aosstzor osrosIrLri xosvs ^i sx^iv-^ 
sL io tzoatrs Loweviile uoLs ss Lol^ssso struoiruri Ls rs2is^sv^ " 
reall2a1rs Lio (VIV). .
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eox.Z. âwiHL dL 1)2 0dLL6L

^.1. OonsIdorQ-dli Mvsrole

! dlomsvtzsle 66 oonstzruetzlo croro Lv prlvlv-tzo stăvilirii s^or- 
turil »r div seo^iunso vormalo prsLivtrl ospsot do vorL, ior pentru 
stăvilirea tensiunilor yi reportlyiei oosstsra ss oovsidsrö plaoö 
so Locrodrsuso iu ootSLorio do eorpuri "Vars ou pereni suv^iri" 
(V1?6). 0 sstzs o plooo ds ^orrno oilivdrioo sau prisuotioö, o- 
vontuol toriod psntru 122176 ourvs ou pereni suv^iri^ oors i'iocro- 
re dimovsiuue oorooteristioL eote d« uv ordiv de oLrime diferii; de 
erdivul oslorlQlts douö. Luv^imsa Vorei, este mors in roport ou 
dÜl.Q6VLlUV62 oarootsristiod 2 sso-tziuvii tz^2NLV617SQl6 (IdtzlmSQ SQU 
LvLI-tziOes), d, I217 20628^2 I2 i?LvduI ei 6s1rs Liors In roxord vu (^ro- 
5N.QSQ xsrshilor,

. O202. eov^urul sse^iunll tzrovsvsrsole estzv un oov^ur dssokls
e« disoulrd de L^L, xrokil dssotils, ior dQvü crov^urul sso^iunii 
H^2VSV617S2IS sstzs UV oovliur Loekls» vrv ou xro^il Lvotils. Iv 1»2«ul 

vprelor vu xsre^L suv^iri roxortzul divtzrs ^osiiosQ irsrstzslui ?1 6i- 
msvsiuveu o«rr2crd6i7lsi;1o2 3 ssohiuvii (t:/d L 0,1) ssvs oxroxiW^iv 
dß uoelQtzi ordio de Qorlms 02 yl roxortzul divers dlQEvsiuvSQ eorao- 
trssristriod 2 ssv^iuvii yi luv^illsa v2rsi (d/L L 0,1).

Ls (LkL) sxrs deossvirs de Vars, re^rtzltzlo tzsnslunllor ss 
vovsldsro croos^svtrL xe FrosilJss xere^slul ssotziunU Vrovsvsrsols 
ou exoex^lQ velor tzsvASvtzlQle xrovsvl^e div rosuoirss xuro psvtzru 
osls ou xrv^H dsootris. Vs QSsmsooQ Lv ovss^ Y22 os^s osssoor so 
ee rsstzrlvgL ekevbul ds^erkIotzlll r produse de bevsiuolls tzoveev- 
^i.2le ssuxra oelor vermale.

Lpre deessvirs de plLol ropor^ltzlo s^ortzurllor Lv lungul
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llvlsl osdlaos Q sso^luvll dravsvsrsals es oovsldsrü 2 kl Ivdspsv- 
äsvtrL äs reparbLPIa solloltzLrll Lv 1uvAu1 aoss^sl 11vU, 1vl2ou1v- 
du-ss prlotzr-o rsparvltzls stzstzlo sovLvulsv^L Lv avsamvlul sso^lu- 
oL1 tzruvsvsrssls, oompsîrlvUL vu vsorlu (VW) I 671 ,l66l .

Ls sâQLtzvî äs assmsves, oü ds^oroQ^lo 1ooo1L varo ar oovdu- 
ov 1a 0 svvlmvsrs 2 torosi osvHluoll tzravsvsrsQls estzs vSAl1Zad1l2 
îv 00l2paru^1s 0U â6LoH2Q^l3 dS QVS2 V1U 2 2VSS^SlQ, vovsldsrslîâ VQ 
UV oovLur rlAld.

2.1.1. IpotzsLS äs ou1ou1 Lo vasul varslor ou psrs^l suvilrl

Ipotzsssls (1s V22Ü psvtzru V2lou1u1 (VW) SS polr Arups Lv 
hrsl Arups r IpotrsLS ds oavsrlal, IpovsLS äs varL yl IpsIrsLS spsol^ 
^Lvs varsl r ou psrs^l suvtzlrl yl vor« sloi; :

s) IvovsLS äs crstrsrlsl
1. I2tzsr1s1u1 ss oovsIdsrL omvAsv yl Lsotzrop ;
2. ^sbsrl3lu1 sstzs slsstzlo yl ssoulvs äs 1SASS 1u1 Hooks ;

v) IvovsLS ds dsrL
Z. vuvAloss vsrsl sstzs vrsrs Lo ooOpsrQ^le ou dlOsosluoHs 

sso^luvll tzrsv vsrssls ;
Lso^luvss sstzs ooos^sodü Lv 1uvAu1 vsrsl ;

Z. Luprs^s^s 1stzsrs1L sstrs HvsrL äs ssrolvl. Hu sxlsIrL vso- 
sluvl ps suprs^s^s 1stzsrs1L, Lar üsvsluvUs vovASv^lsls dlv soo^lu^ 
vs siv^ dlrlZstzs dupL oootzurul aoostzsls ;

6. §oras sso^luvll tzraosvorvols vu ss sovlovL prlv dsLorvL- 
Hls. Ls osgllZsuLÜ s^sotzul oovtzrQLrtzlsl tzvQvsvsrsQls yl da^orltrL 
IpotrsLsl avdsrloors vu sxlstzL ooopovsvîrs ds tzsvsluvl vormals psr- 
psodloulsrs ps pisoii suproLo^sl crsdlsvs. LsotzLuvss tzroosvorsalil 
ss postzs IvsL dsplsns ;

7. Iv provloosle ds stzovlHtzstrs ss ooosläsrL oumal aosle sl- 
tzus^ll osrs vu modlkloL ^orvs sso^luvLL trrovsvsrsals ;

o) iVobsLS ds psrs^l ouv^lri.

6. Lroslmso psrsdsluL ssvtzlüvIL drsosvsrsols sstrs «loü 
ds os1s1a1ds dlmsvsluvl z

9» 2s poaLs vsZILZs vsrla^Ls ds »Lrlos yl dlrso^ls « dsvslu^ 
v11or oorosls yL tzavASv^lsls ps Arosloss psrs^Hur ssvtzluvLI tzravH 
vsroals. Lxosp^ls» oașul vsrslor ou sso^luvs drsosvsrsolL pro^H 
âssovLs, Lv oașul rüsuolrll purs, olvd trsvsluvUs dovASv^lsls vs- 
rlvLÜ 11v1ur ps sroslos r

10. Ls lau Lv vovsIds^oHls äs^or»s^1»L.1« prsduos äs ^ovsLuoll^
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„LVZSvhIalS 5 QSUVLN hsllsluvilsr vorllQlS .
II. 3s os8liZsL23 xsvtrru xroLIIsIs su^^iri Lssokiss sLso- 

IrUl luvrarii S^SoiLioS xs 1ivl2 OSLiUvL Q ssv^iuvii tzravsvsrsals 
iy ovOpara^is ou vdlslQltzs LsLoraa-yli ;

12. IQ xroLils IvodisStz Lsx)Isv2r62 Lv 0^2U1 rüLuoirii Lll- 
xisLioQbs ss aLllltzs 2 LI xroxor^iovalL ou Lexlovârsa Irr oașul rL- 
suvirii livsrs.

2.1 .2. ^uvotzs 0ar20^sris^i06 als sso^iuvilor ^ravsysrssls

, e^loulul riguros al solloi^Lrii xroLuss äs o Lorh^ axiala 
QplioaîrL Lotzr-uv xuootr oarsoars al sso^iuvii äs oai-L^y iv oo2Ul 
barelor prlsaatrios avioL ssotziuvsa tzravsvsrsalo. Ls 0 LorvL oarsea-- 
rs, Leo! 9! xsv^ru (V2L), oooLuos Lv orios sso-tziuvs vravsvsrsalL 
l3 0 rexar^i^is liviara a tzsvsiuvllor vorrnals 6^. ksv^ru s vu xro- 
Luos 9I Lvoovolers rsspsotziv xsvtzru 03 QosQSva rs^rtzl-tzis sa. ^IvLL 
sxrs vQ2uI xor^IrrulQr Q1 urrsl rsxnrtzlhll oovs^av^s x>s sso^IuvSQ 
tz^'ML>vs5SQl^d LorHs QxIalL tz^sduls sü LIs oxlloatzL Io osvtzrul Ls 
^rsutzQlrs 2I sso^luvll tzrQvsvsrsoISy vQi?s sstrs uoul Liv r>uvo^rsls vQ- 
rulovsrls^lvs als ssohluvll.

Iv1;r-o oa5?soars sau IvtzL-o VILy solloitzalrü 1a Ls^Ls- 
osrs, trsosluvlls tzav^sv'tzlals os ss x^oLuo» ^IvIvLu-ss ssa^a Ls i^o- 
VE22 Z, vor avs2 0 rs2uItzavtzQ oars Lv Mvsral vu vo Ärsos xrlv osv- 
Irrul Ls §rsutz2<rs ol ssetzluvll braosvsrsals. I^ullcrtrul x>rlo <rars Lrsos 
ovsostrL rs2uIvaor;L xosrtrL LsouQlrss L« osvtrru Ls LyrLsoars ssu osv-- 

. L« LorLsoars vurL. ^solproo, osv^ru! c-s LorLsoare xoatzs LI Ls- 
Lloltz cro xunovul Lio xlaoul s^o^iuvii vransvsrsals x>riv oars LsoL 
<räsos 0 Lor^ üLIstzoars, Irsnsiuvils ^3v§svtziQls os se xroLuo io 
OWo^Iirosa crovsIâsratrL Lau Lohâ Ls aosatz xuvotz uv Q0Qeob Ls rLsuoid 
r^ oul. ^-2l^i2 osohrului Ls LyrLsoars LexioLe vUQsi Ls LorOQ sso- 
H^uvII droosvsrssls 9I ss LstzerwivL ou rsls^iils l36 I :

. ^-7 "- - â-I^ î
--  ----------------- ----- -—-z----------------------------- ,

kuootzul Liv xlavul uvsi ssohiuvi Ärav5vsrsa1s xriv o)rs 
t LsoL tzreos 0 Lor^L^ sso-tziuv^Q rss^otrivL ou ss roüo^^s, ^oarirü. 
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oumsls Ls osovru Ls Looovoisro sau osovru äs Looovoisrs purä. Loesv 
punob ooosvivuis o osravvorisvioL a darsi Lo aosaudlu, Lsoarso« ra
vires uvsi sso^iuoi LsxioL« Ls Lskoroa^ia dorsi pLoa Lo so«» »so- 
tziuos yi au irixune vioi o oooLi^i« rssvriovivL îo xriviv^a rovirii I 
alvor sso^iuoi io sksr2 äs osa voosiLsrav2.

vsotzrul äs korLsvaro xoads ti LoLioiv yl Lropv osovrul Io- , 
osl äs iovovoiors al uvsi ssoviuoi, sau xuoovul Lio eso^iuoss Vravs^ 
v«roa12 prio oare Lrsos rsLulvaovo Larmelor V21svoars, xsovru s so 
xrvLuos iooovoisrs t2r2 rovirs Lo raxarv ou sso^iuoss iokioiv vsoi- 
o2.

esovrul äs rSsuolre al uvsi sso^luol vrsosvsrssl« sov« 
osovrul ssu äs rova^ie sud aotziuvsa uoui ouxlu Ls rasuoir« axliosv 
io sso^iuoe» ooosLLsrsvL yi oars «svo vov o oaravtzorisvioâ a darsi ! 
Lo aosaodlu.

Io ossul io oars L-Loroahlils ss xroLuv asvkel LovLV luoru^ 
osoavio «»Vs xroxorviooal vu HroLusul Liotzrs tor^s axlioavä Lo oov- 
tzrul Ls Looovoisr« yi Lsxlasars» sosovui osovru, rssysoviv ou xro- 
Lusul Liobro usooovul apliosv yi rovirs» xroLusL Lo Zurul osotzru- 
lui L« rssuolro, osls LouS ssovr« ooioolL yi so ouosyv« oeovru Ls 
ri«1L1vov» »su oeovru slaovi«.

Io Irsrsl« xsovru oars »Lob ssvisLLouv« ixovsosls 1—12 Vos- 
Vs avssvo osovrs voiooLL ?1 s« ouwooo «sovr« Lo Looovoier« - rüsu- 
oirs.

ksodru dsrele Lrsxvs s oLrör soo^Luo« vrsosvsrssIL xrssio- 
vü o axs Le siosvrie, vosve soesve osovrs ss sklü ps sosssvL sxä. 
vaoü l>ar» ssve Lresxvä yi ssoviuoss s» vraosvsrssls ar« Louä sx« 
L« siwsvris, voavs aosstze osovrs s« vor gLsi Is iovsrsso^io os1«r 
Louä sx«, vovkuoLLoLu-ss vu osovrul Ls Zrsuvsve sl sso^iuoil rso- 
xsotzivs.

Io provlsusls Ls svavilivav« s (LkS), «xisvs Lo sso^luos» 
draosversala xuoovs osrs xeovru aouoiv« solioiväri «rivlos, o rovl- 
r« a sso^iuoii vraosvsrssls Lo Airul lor oso^lo dara Lo »odiHdru 
1ad11 ?i oars xsovru solivlvari «al wari soorsssoa kloodaZuA. Lo«»< 
Vs puoov» xoarvä Lsouoirsa L« osovru Ls rovirs sau osovrs Lo rovt- 
^Lo yi LsxloL avLV Lo ^orwa yl Llosvsluolle darsi oLV yi Ls vslorl« 
1s Lireov« s1« vuvuror sollvivärilor orivioe posIdile.

2.2. Coloulul L« rssisvsova

LvaLiul aovua! Lo Loosoiul oaloulului L« rsoiyvso^ä es 
Vs o Larä L« vraosihis S?) . llstzo grsu Ls rsouohsv la voavs rssul 
vavslo od^iouvo Lo Loosoiul svruovurilar uyoare xreouo âs vele
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sD-tzlnuÄE iv LSQSO121 26219^6^-^61 O2t; 62lal6l22 5^1 Ä602ls1 6l2Str1s1- 
^2^11 ?1 Vl2Stz1s1tz2^11 x>6 o L222ti2 äs SSQ Z00 sriL. ?s äs 2l^ü V22- 
ds, tzs1)2l02 Q0LS2V2 Ls S2I62I äs 26219^62^2 y1 irr s^sslol S62 S2- 
rvssvutzL sud Lsv2lirl262 äs bskvlso. Ls S21S21 S2 616MVÄ6 ^l2lt;s 22 
sstzs LvvL §sv622l 3006x^2^2.

62 22Q226î îv 2S6st; ooxlÄol 26 V2 tr22v3 V6V^22 ivssMt; trslr- 
a1sQ S12S162 L6 03leuI Ls 262lstz6v-HL 2 Stz226^22l1^2 S2 V626H1 S2l)- 
Y121 y1 OvLu1 S2O 22 svol2Qv 2SSSh6 riistroLs.

^xlstrL L022 ^sosOSvs S22S ss 22L122SSS iv LlQ6Ns1o2326Q s1s- 
26v^6lor Ls 2S2lstzsn-tz 2S2ll23t;6 Ls (L^L) y1 3V2O6 r

Q) vsLSV2yl262 262lstzsv-tz6lc>2 Ls 221)626 old ll3^62l2lulu1 y1 
v) 6SQV02t;2262 9^226^2211 -tzlnInL SSQM2 Ls L1^62l^6 ^1x>22l Ls 

LsvSQSNS Ls Sblckm^tzE el2St;1S2 Io 9^226^223 Ls 262lstzsv-tz2.
^Svtr22 2 Stz2l)111 L3S2 iv Stk22vtz222 Ls 2SLl9trso^L «rare 22^62- 

22 2 9« V2s1sstz2 SS LsxLyStztzS 922 02 262^9^62^3 ( ^) sstrs
»SS6S22- iL P2lll2l 2lvL 3 SS Letz62Ml02 9^2263 LS tz6VSl2VS S2d 6^60- 
t:2jl. ^02^s1v2 sx^62ä.0226 Loks. O1l36vs10v2262 I>20I)2l2-2lsL SS V2 ^Q- 
<rs V2lv 2V2vx1lls^11 S2YS6S1V6, ivvr2Si^ U2 sxlstzü o trstinIsL äs 
0Qlv2l, 02 SXOSV^lQ 2V02 0Q2221 I>22h1v2l3rs, slrixls, Lo 0326 93 
^1s xosIVIIL ^Lsl263 Ll260l:L 2 LlQ6VSl2Dl1S2 S^22Sl522lî Ls 262ls^62 

VSNV22 2 ^2vs^1ov2 iv I)2L)6 oonLltzlL. ^tzoxsls Ls 02I02I sovstz22 
Lsol LIQH2-0 I>2llIlL 21>20x1ll2^1s 2 stz22stz22l1 Ls 26219^62^3 22ll2VL Ls 
LsbS2LrLv22S2 S0l1o11;Ü2l1c)2 1vtz62l0226, 0326 1o 2ivL2l 1.2 V02 P62- 
oltzs LstzS2m1v2262 str32l1 Ls Ä629122S iv i»1r262M 9^220^222 y 
241 §lZ4l -

2.2. 1. 62IS2I2I Ls 262lstrSN^L Q1 S^22S^2211 2 2621122^6 
L1v D22S 02 P626^1 S2lchl2l

lVot-622 Ls 22L 2 ^ostz 1ntz2oL2sL iv ^6t)v1v2 Ls 02I02I LuÄo— 
2HjKL L3ptz2l2l 02 V2O21 xsntz22 2S69!6062 SS2I>221^ 26§1>6 st; 1vs1s 6^60- 
tr^ xotr ?1 So1S2l2t;6 S2 S226S226 1>2sel2ls^ VS 1)222 2VS2 îrelm1s1 Ls 
sa102l 2N1V22S 91 02 S2 22kü226 2 2V02 2l)2t;s2l Ls 1o bss2l11s 
2 31s L« 1)226. ^21NS1P2121 S^SStl ?1 ^SVSQSV SS 96 V02tr6 S0l2tz10VO 
1» 2SS»tz SQL V2lV6ytr« sd11v1t;2262 Ls 22S2S12S. IxstrsLQ Le 9012^10- 
»Ü>2S 2 sosstrsl V201)1606, xot;2lv1tz tzsv2l6l 9l2St:1s1triitz11 s 7 I » l 

l ^Z l § I ,l14Sj d V22S 2622lt;2 L1v 0l>1lMt;1v1t;2t;62 S012H11192 
Ls 2 S3tr1s5266 21^1Q616 L022 6622^11 Ls estl1111)22 (2.2) :

^.îLm.^-aî
Dzr -2^ 2
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^LL >^^LL __ - o
^x ^2

(2.2)

esds os Oooootzul Ls rüsuolrs sL ou V2rl02s j^v luatul darol rsoxso-^
tzlv soluhllle sü ou oxloLL Lo varladlla x. Sur, Lo xraotzloL, oo- 
lloltzarss ootzs oss oaro sxLstzL ou se xotz Lrripuvs LotzotzLosuoa ll^ 
oltzLrl aouxra uoostzLLa. 0 solLolbars Lo rasuolrs va proLuos, Lo
Ssosrul, Loxlaoarso ssohiuoll tzraosvsrsols. vaoL sosssdL Loxlanor^ 
so xvQtzo xroLuoo tLrL rostzrlohll yl oolloltzarsa sstzs aooouyl Lo
luo^ul oorxulul ooosLLeratz v11LoLr10A ovLLootz oL tlooaro ooohluos
so va Loxlaoa la tsl, tLrL 3 oxistzo rootzrlohll rsolyroos Lo Loxla^
varo. Ou trocul altztol sv xroLuo ^svoosvels Laoo wvQovtzul Lo rüsu-^ 
61)76 varlQ2L 02U sxLstzL restzrlohll Lo LoxlovarSd osos os rsVro2lo^
tza xraotzlo 20SI39I luoru. l^xlotzLoL rsstzrlohll Lo Loxlavars, tio
Lio »otzivo oxtzsrioaro, tio xrio rvstzriossri rsoixrovs 02 moars s 
uvor âsVlsvLi?1 â1L6)7ltzs Lo luv^ul oorxululg xr1vo1xa1ul rs2Uldo1r 
odss^vsdll ttLlo loediair yî Lotzerolvsl; sxx>s^1weotzs1 ootzs oL so vo^ 
x)7oLuoe Lo aoeotz 022 y1 tzsosluvi ooroLlo^? po xlovul sSo^luvII 
tz^Q0SV6)7S3l6tz 03 U)7ll3)76 2 aoeotzoo )7SStzr1cr^11.

ülv 2veQStzü 02222^ solutzHIe Lütze Io )7Üsuo1r62 IlvsrL sîvtz 
Iv^lrostzs Lo svsotze odsorvatzH. I>svtzru s1oxI1^1oQ)76 ss vo Lovuol
"r2suo1)70 11v6)72" soI1e1tz2rs2 Lo 03)70 wovevtzul Lo )7üsuo1)70 ou vu- 
rl22Ü y1 ou oxlotzü )76Stz)7l0tz11 Lo Lsi)l2v2)70. Io 022 000tz)72)7 soll- 
oltzoros so V2 Lsouwl "rilouolrs LWleL1o2tzL".

^UL2ll2loL Sol1o1tz2r62 Lo )7QSU0l)70 voo 2VE2 022UÎ seo^lu— 
oilor tzroosveroQlo sloplu ooooxSî LooL 2 (LI^) xrokll Lssotils 91 
00I al sootzluollor oultzlplo ooooxs Lsoi al xro^llel^r Looüieo.

2.2. L.1. Ü2)76 ou verotzi ouvtzlri vro^ll LosoLis

krovloou (LI^) xro^ll äsootiio L Lootz ooluHiooatzL xrio utzl^ 
1l22ros uvor lVotz620 su^lolootz Ls realo yl 2vuos oL LoLorOQ^IIlo 
xroLuss Lo ^or^soaro slotz oloi io oolllDWra^ie ou oslo proLuso Lo 
oolololtzo solloitzLri. eoo^oro LoLioliiol^ LkL sotzo uo oorp 2 oü- 
rol 1uoi?1o0 ootzs crai auro yi 3 oLroi Srosios 2 Vsre^ilor oootzlu— 
oii ootzs wloL oovpQ)7Qtz1v ou LiLovsluolls Mvorals 2ls oootziuvli 
tzrovsvoroalo. ^otzrlvltz xriwol xür^L a LoLiol^iol, )702ultz3 oL 00 
potz stzavLH uyor o^ortzurllo Lo plaoul sootzluoll tzraosveroolSd 3- 
L1o2 00 vor ouoooytz« : Lor^a oxiolä N, oslo Louü oooxoosotzo als 
torhol tzüLstzoars yL , oolo LouL oooxovsvtzo ols Oooovtzolul
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^»vovolsîror yl l.^ Hl se vo xutzso Lodsrolvs Hl oocisovul äs vorsl- 
lSS 1^, LuxL Ls^sillloarss osvLruIul Ls Lor^soors. Vovrlvltz oslsl 
1s-2 Lous xsr^l 2 Ls^lol^lsl, sstzs xoslvLIkl sllolvorss uvsl vorlsdl^ 
l.« ^Lo rsVQrvlsarss tzsvsluvllsr V2v8ov^1.3ls Lio xlMuI sso^luvll 
druosvsrssls. Loororiü LsHolii-sl, tzsosluolls tzavMa^lsls, oars Lio 
rovLihiHs lioitzu vrsvuis su 2IV2 0 Lirsvhis xoralslL ou liois os- 
IlsoL s profilului pe jzrosios, postzs sü vorisLS sou vu psovru V22UI 
korfsvLrii S2U sL vorisss lioisr ou valoarso oulu ps livis cisLIuoL 
1.2 rLsuoirv.

Leusels Lifsrsv^iolL osollo§svr1 3 rLsuoirii LcHlsLioalis, 20SS2Y1 
io V02L« proosässls äs osloul ols dsorisi Ls orLivul I I 37 I , 133) , 
sstzs :

3 ^(!) - Litz ^(x) - , (2.Z)

uväk> s-3 V0V2I: :

30U3^12 (2.Z) xoutzs LI IvtzsFrstzu svuobsZos ou oZuÄoruI pors- 
3sVr1.Ior s SS I , l S6^ , l S7 j , l 83 1 . LossstzL --ouaHls älLs-
rso^LolL Ls rüsuolrs, sx»rs Lsossvlrs Ls rusuolrss llvsrL «stzs Ls 
orälvul putzru yl vu L« orLlouI Lol.

^LlososloosIlLivL 2VSSSVÜ souutzls SS xostzs svrls l37 I r

(2.5)

»U»A« s-2 oobsl: :

-c - I? S Itz/(3 1^,) , lsr. (S.6)

I. - luvslvss

IvdroduoereQ stzoD1I1r62 uvul vrlbsrLu
SrLvIvä LsvL yL Lv os wLsurü sslrs v6o6SQ^ 2 ss Iu2 Lv ovvsläe^Qre 
rL«!uv1i76S rsxlsdlvstL. l 37 1 :

I! -X l o,1 I - rLsucr^ss Lmx1i»â1v3tzL estzs (lolllvÄvvLy 
rLGvtzsIs rLsuolrll ILVers ^ILoä vSSH^dllE ;

-XL l , 21 - rLsucr1r«s LllplsdlvQbL sstzS LoolvQvîrL r
l 2 d I - rüsuvlrss LoxlsälvodL Q^s oinoxlllotzlv 

20Tls«y1 s^sods 0Q yl I?2suo1i76a ILdsrL ;
-X L lZy I0j - rüsuol^ss IlderL sstre dooloontzL r
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— X. 10, rasuoirsa H.vsr2 prav Io ou ciul sLds atsodadri Lo 

rQsuoirsa inxisâioadâ.

1» voovlusis, Lava xarawsdrul x osds oai i^ars âsvid 10 ou 
se va lua Io vovsiLerare stsvdsle rasuvirii Lapieâioado, iar Lavă 
uossd xarauisdru ssds wrl aiv Lsoid 0,Z se va lua io voosiâsrare ou- 
wai rLsuviroa ioxisLivadL.

DioivL ssana Ls torna souaHisi (2.Z) ss xoads atlraa va ra- 
suvirea LoxisLivada s« wavitssdL tirio xriodr-o oarsvars orvHdere a 
rigiLida^ii la räsuolrs. ?sxdul va «xlsdä sso^iuvi io varo âsxloss- 
rsa ssds inxisLivada are oa resuldad o vreydsrs a riglLida^ii la r?
suvirs a iodrsgii dare.

^exlasares seotzluoli draoevervals «sde Lada Le relația
(2.1) : , /

u - -î'(^) (2.7)

uoLs H,^, / siod Lexlasarils generale als sev^iuvii draosvsrsals 
rsLade io tig. 2.1, aLleâ r

tig.2.1 Vstivirsa Lsxlas trilor 
gsvsrals Lo vasul dârelor ou xe- 
re^l sud^lrl protll Lssodls

»» Lsxlasars xsrslolü ou 
axa (tzs ;

H - Loxlasars xarslsla ou 
an Os ;

- rodirea tatzä Ls osodrul 
Le tortsoars r

-» Lexlaoorsa loogiduLioa- 
lâ xrio âstorna^ie a 
uoel sev^iuvi x —

» ooosd.

Ls odssrvâ oa âsoa,L1 
suprataxa ssodor, tio varia 
hia uogdiului Ls rLsuoire 
siod ouls, ssoHiuosa dravs- 
vsrsalâ râaLos xlaoa yi Lux 
Letoraa^ie.

Oaloulul uvor asdtel Lo dar», luioâ Lo ooosiâsrsrs yi tsoo 
nevul Le â-plaoars iapioLioada a seodluvilor draosverosle, Lio no— 
dive exderioars sau va urwsrs a uoor Loxlanari âiterido io 1uogu1 
daroi, se tavs xs dara relațiilor r

- xeodru Leosiuoea ooroala :

. . s . 5-!.^ , (L.S)

BUPT
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- xenbru ^luxurile âs :

DI -DI D I -DI
--- -^tz - _L_2 L-L- 8 > -L-L L^L 

' ^^2-------- 2^ ^2 "-----2^

uode ultimul irsr^ev LLv Elevare ^elQ^le ^ex^eLlvl: 3. VQ lojile tzsvslu- 
vll nörgle , ^es^eo^Iv 3 ^luxului Ls dlv
rdsucrlrsQ LQ^ledLoo^d.

^rlo lnir6^Q.r?<?Q eou^^IeL dl^e^enhl le o rdeuolrll (2.Z) Hl 
oorrältziLIs I2 VSN'ü^u sso-tzlurrl dslis^lllnoirs äs x -- Xo

so^u xsvtz^u sev^IuOl ^.s so^lOv3i?s 3 le LI de vo^Iotzle 2 LQrolOlI 
LQ03 20622^3 exletzd, r?e ootzlv e^resllle rodinii rslotzlve 2 oî^ollW 
î;uIuL Hl s QOQSNÄ^I^I de .r^usl^e. /^oestze QU e^^eellle :

< -§>» - °l> ^-->.

1c L^I^ slr^(x-tz) - Lc(x-tz)^ lI^(tz) dir ;

2 15
od kx - —^2 tc st» lcx > -« (1 - vL kx) * (2.9)

* ° Sitz Sitz

BUPT
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vuovaoLoâ «LorvurU« s« xotz ovhlos «xxrss111s äskorwa^ll-
1»r, oar« sLov r

(2.10)

LsLuI AvoersI â« solloldare, «LorvurU« ?1 â«Loros1?111s 
usui osdkol â» VIV xro^H äosoüls oods rsâstz Lo Llg.2.2 s ZS j .

BUPT
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2.2.1.2. Lors vu vsxshl suvVIrl vrolll Lllvals

62 4I 12 (LIL) profil Lssoüls» xovtzru Lolu^loaarss xrovlossl 
«stzs ososssru 0 Ipotzosu supllosotrurL luHä âs oslo lovroäuss Ls dso- 
rlo sIssdloltzL^II ZI Ls LsILvI^lo Ls SIL. vsoorsos Lsloros-Hllls Ls 
Lortsosrs sLo<: Ls 20SI2YI orLls Ls oarlos ou oslo proLuss Ls oslols- 
tzs «lorirurl. ss sLolbs Ixovsso vü Lsxlovursu Lo oașul r suolrll Lo- 
xlsLIosds «sds srox>or^1ov2lü ou Lexlsosroa Lo vasul rüsuvlrH 11vs- 
rs, xsotzru sossayt ssv^luos yl ovslayl essx.

Louu^lo LIIsrsvtzlalL osocioLsvü 2 rusuolrll LaxlsLIoads, 
soSssyl xsodru tzoods x^ovsLssls Ls oolvul als tzsorlsl Ls orLloul I 
sstzs, l67l r

IV V S Itz
' 2l2 --"2 1^

(2.11)

^oua^lu poatzs II InÄs^oüü ou o^u^prul x^ramstzrllr» llll^lall 
17^1 , s63j »ll^oj . 4L1ms»s1ov3l1slvL sossstzL «oustzls ss xoatzs 
sovls, l 37 I -

- H ^"- > - vc° ^r.
uvlle ^-3 vo ^1r :

(2.^)

-c. - -------—-v . i>)
-l-L)

^1-2^)111^62 ^Q^tzulul âooâ vol02262 stzilrll de ÜCNLlUve SUVI1Q6N- 
1-2172 xrodusü ä6 ri2LU0l^62 LOVl6ä1v2lr2 xn62lv1;L V2l.r1 02176 S2 Zus- 
tr1K1ve lua^s I017 Lv oonsILsrors ss xe I>oLQ oos^lolenÄuIul 

, sstr^sl r

-c L G 172LU01)76Q Lllxlb(11021rL sslrs dol2lv3v1;2 ; 6^so1-6l6 rü-
siHr1r11 Illisre siv- vSLl^Zs^Hs ;

L I » 2j , r^suel^ss Lwplsäloolr^ ssds doOlNQvIrL ;
( I I » r2suo1r62 Lllxl6ä1<rol7 2 217s oxroxlmotzlv 3v6lSQy1 s-

Ledtzs es y1 i^üsuol^sb HV617L ;
)( L l 10j , ^2Suo1^62 11v6^2 eslre ä2Ql03v1;ü ;

10 , rLsuolrss Hvsril xi720^1o vu O2I sstze Iv^luevtzQbü
äv^ )72suo1rss iQVlsLIvsIrL.

vsxlQSureu ssvH1uv11or xsvtzru 1)u^6l6 ou xei7s^1 suciri, xi?o- 
^11 LootllSd ss1-s d.2l-ü (1s )7612^12 :

u -- Uo 6) - (2.14)

0s1ou1u1 UV017 2S1-L«1 Ltz 1)2rs, 1uLvä Lo 00N§1dS172r6 91 ^evOOS- 
^»u1 âs âsx1uv317e 1^x16(11021-L 3 sso^1uv11^r7, (Ho vocive sxlrs 17102176 
»LU 02 urours a UV22 äsxl2v2i7l L1^r11-6 Io 1uv^u1 30ss1ro^Q l 6? 1 »l 9^ I
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1961 s« Lave x>6 vusa (2.IS) r (2.16).

- xsodru tzsosluoss oorosIL :

(7-^^ . L.^-Q , (s.is!

uoäs r-rlwll Ä^rosvl sLr>tz osl ouvosvu^l xevtzru 022UI eoILolbärllor 
âv Lvtzloâsrs yL Lrroovo1l?re^ Lar ulvloul tzenvvv rsy^SLLolrL vslos^eaj 
beosluvll oorools sux11w6vtz2^s rs2u1v2tzä dlo rLsuolrea LwAlsälvsIrLI

- ^luxuriis äs korksoors ss ov^lo vu rs1s^l2 :

2Q- ^Q
(2.16)

Lo (2.16) u1^lQU1 tzs^OSv r6pi?S2lovL VQlocnss
^luxului 6.S ^0L?^S02I7E eui>11.i2Ev1r2^ !?S2u1d2î; âlv rLsuolrsQ LOplscllvo« 
vil.

^?r1v Iotz(?o^u^SQ souo^lel 61Lsi?sv^L2ls 2 I?üsuo1^11 roxledl- 
0Qvs (^.11) dl xuuîoâ eoväl^llls 12 ILllltzü VSvvKr sso^luvl äsvsx- 
vloolrs Ls x - sau psntzru ssohluol äs sotilÄdoi's 2 1e(5l1 äs vsi?LcH 
tzls 2 ssrelvll ä2v2 2ossstz2 sxls^Ly se ov^lo sxxi7ssll1s 
sxsol^lvSy rslsblve, 2 V1l2orllsvtru1u1 yl 2 aoosvl-elar ds
suvl^s dl vors 22 sxprssllls r
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-i 1— i —
------ -- > —î

SV- ÜI^
ll_- -îL S2U 2----------- -  L_- 7« ;(O ax Li 's-. "

uoâs - - s Itz/(v-I^ ) (2.19)

Soluțiile sstzksl sorlss xeroii; soluționaiss xrovlsmsloi 
(v^?L) , xro^H Loovls, prin lodroâuosrss oonLl^lllor 1a liiaitza.

2.2.2. LLavUirss sdruodurU r âs iS2isvslllr2 i62ll2o1:6 âio 
viorile ou versul sudhlrl

2.2.2.1. Lonsidorulili ^svsruls

i îs (3^6) sau 1o stzruotzuri rs2ll22ts âlo vărs ou xsrehl suv- 
^iil. lostzsvalH^sa. . l^6> , l37l ,ll1Zl . l 1^6 I , l 1^7 I , 
se poatze xroduoe xrlv :

2) - ^laydQ^uI Feveral al dorely Ia LoodroQreZ orltzloL Cens- 
r»1a, 3^, Li-i.2.Z,3 .

d) vv»1»r«o 1ov2lü 2 xx-ie^llIi oosyrlma^l, I2 îoorlrvaisa 
orLtiloü leoalLy ;

o) tlsovsZu! severa I ou^Iotz ou vvälsrsQ peretzll I2 !ooÄ?- 
oarsQ orltzloL,

L' 
^d1vMr<?2 ivoLroilrll orliiLos loools, IvssQLivü ooäo-

r^GQ âsvQ^sos xlLLOlI^ voslstzs 2U OQI)OOltz^^2 âs 2 xr'^IUĂ 1o-
0^02^62 Hi Lo âooeolul xostz Oricio I 7Z I . Iv sodlmv Durs O(?äs22(.i 

Lg^2 so 2Zuv§e I2 Lo0Qr03^62 orltzloL Mvs^2ILî 2002^^2
o^usL x)7ss«1.i>^1LIe yl vorbele âe 02I0UI l1^6l » l l^7l sâOlb 02 
^orl. ^oi? asbkel durele ou xsi7stz1 suciri su voals^L Lv
wSkWvIruI osLLrlL.

SîruâLuI LI^ ovOxor^Q 2V2IL22 âs
2vS2llI)1u yL xrodlEllsIs ds voslarv xrlv lostzZ^IIItzstzs Ioo2l2.

^sotzru stzuâlul 1ostz2o111tzL^1L, âs snso^vlUy în âoc^nlul s- 
la^Loy ss ^olossso wstzaâsle olssLos 02 r ȘuierVl2ssovy Vuddell. 
ksvtzru IvstzQvLILbQtzsa looQlL ss va ^Ivs 20222 xrlo Lotzroduoeres Lv 
osloul a ssotzluvli eoLrlvuIsvtzs l ^2 I y I l2l l , ou uZuvoruI uvul oos- 
kioievlr ds ^orouy sâloL Lo ouloule se va ^Ive 90222 vu de seo^luvea 
rvsIL oi de o sevhluvs O2I oloL.
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Slg.S.Z los^svllldslrss vsrolor ou xoro^l suv^lrl.

2.2.2.2. Ltzuvlllvudes ä« sosswvlu s vsrslcir ou vsrs^l 
suv^lrl

I
Dso^Llls sl-svIlltzL^II koLwsl reoîrllloll s (LV3) oowxrlmstz' 

su Is dssL iVovsss öL xroäuosrss ^orwslar ourvllloll äs sodllldrni 
sslrs xosIVIIL vuoisl prlo Looovolsrss dsrslsr (dso^sms IuL Lulsr) 
Ls klswdsZ). ^ossstzL IxodsLs estzs vslsvIIL xso^ru vsrsls osry su 
rlglLldstzs 1s rLsuolrs Ls soslsyl orLlo Ls wLrlws ou oss Ls Lvoo- 
volsrs. Io sosslr osLy sosrxls sxtrsrloarä inoLusL Ls ssrolvL xrlv 
Lsxlsss^es sosstzsls LstrorLVL Ls^orws^LsL Ixrrsl, LsxlvLs Lo prlwul 
rLoL Ls rlAlLltrsbsa 1s Looovols^s s soesdsls. ^Lsuol^ss vs^sL pro 
Luos o Lsxlassrs s ssrolvll sxvsrlos^s xroxortzlovsIL ou ^sx)or1ru1 
Lotrre Llasosluolls brsosvsrssls sls ^rsl yl 1uof;1ws, Lsol os-11- 
ZavLIL. vsoL ^L^LLItzsvss dsrsl ssds wloL Io oooxa^stzls ou os« Ls 
Lvoosdlsrs, Loxlsss^ss ssrololl sxt-s^Ios^s x^oLuss Ls Ls^orw^^ls 
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-
räsuolrs äsvlQo Q^roolo-bülä.

3-budZ.ul oxporknoQ-dul Ql ^luuldQ^uIul (3l?3) l -^1 l 14!) 1 » 
QLQ-kL QU Q^QrltzlQ ^orLioIor QUI?bZ.IlQl1. do ^loräorOQ 2iQdL111:1^11- 20 
^roÜUO 9rlQ iQOOVOlorO. r'.'io UcrZ.ro> OQU, IQ MQ0I70.I ^QOOVO^O^OQ
SlQQl-dLM QU ruQUOlrO.

2.2.2.I. Ü'bQbL.IZ.-dQ'boQ burolor ou lOorohZ. oubhIrZ. ^o^ll
(lOLQlllQ

0 L?3^ PI'Olll ä00QkZ.2d l'^ru. rOL;-drZ.Qh1L. (^o âolO^.V.hZ.0 0 -
IlQL.-kLtS O^LOOQ^rZ-Q P2?1Q lortzQ lOQ^IIr U61t2Qlu Lulr-UQ PUQO^ .1 .L , L ),</ 2
L'1^.2.4I ^o ^roouO IQ ooOhluQllo -druQLZVorL!Qlo -doQoZ.UQl.Io QOrilO.16 :

lZ.^.2.4»L^L oollOliQ-bu Io, 
Q0Q9rooZ.UQO OXOOQ-drZ.au

QO(juQ0OOUiO ä6i)IuourZ.Io Vy>v, 
oo1^Z.IZ.d2?u Q br^eol. r

(2.20)

Z.QL d. dQ3?oZ. Z.Q UQOL 1Z.QZ.1.
ourdo oo.roQQL'o» QU ^ul-d üL^02?L.1;u 
üo Q0Q rOQ-bZ.ILQL.0, ^OQi^QL-du 1)2? 1- 

(Io 6QllZ.1Z.b2?U. Qo Io. o
QQUInZ.-d'U VQ1OQ2?O Q2?Z.-dZ.QU Q L'ool;- 
tzoL. prZE Z?ormL 60 6OkZ.1Z.bru 
dovlQo QObdQbLIL, ol b^ro. -drooo Ln 
OOQ do-Q Ü0UQ ^Oriuu üo QLkZ.11bru. 
UQäo QolZ.Ol-durZ.1 lQZ.HZ.0,10 60 IQ- 
OOVOloro tzl QOQ9rooZ.uQO z. 00 ou- 
prQ^UQy üQ-borl-bu uo^Ori^QhloltzQoZ.
2OllOZ.-durZ. äo LQQ0V0Z.oro FZ. ruou- 
vlro. ^x)QrZ.HZ.Q räouoLrZ.Z. OOQO- 
-bZ.-KuL.O OO.rQQ-dOL'Z.c7bZ.OQ lUQdLUUOQ-bQ- 
1u Q llQnbQZuluZ. (^^3), prvL'Z.I 
ä00OkZ.2y OONpr^NQ-do.

?0Q-bru roLOlvuroQ ^roblo- 
Qolor do o^QbZ.IZ.-dQ'dQ s42j

171^73^ prolH üooOkZ.L»d -drodulo 
ro20lvu-d UQ LrZ.o-bo.il äo iroZ. oQUo,- 
HZ.Z. 1ZQZ.Q2? y1 OQOMQ UVLu6 OQ 

sure OurQO'dor'Z.LOQQ'l o-buroo. u äouQ 6o

(2.21)
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* Ax" - M- " 0 .

QQOs r

^0 " Zf 2 (2.2c.:)

^2
' (2.2Z)

v„
<2,24)

LcZLOlVQr Q sIsisQulQl Os sonQtzll Ol^srsQtzlQls (2.21) SS 

?QVQ ssQsrs'b l)6n^r(L 0Q2 IQ pLUkHs, IQ L'QQS^L.S äs vSQ01.tz1.11s 11n1îL 

SQ27S Os^lQO Os QSOul Os ^SLQQLrS O.1 bQ^Sl §1 Os 9S2ltzlQ PUQS^rrlQl 

Os Qp11scirs Q L'si'tzsl.

LsîsrQlQ^LSQ SQrslQl1or 02?1î1as Os L'lQQdQZ PSQ-Krck 0Q2QI 

LUQâQQQQîciI SOQO^Sd OlQ QS^OLtzlQ Os Q oxL.sîQ L'lQQdQZlLl IQ o 60UQ- 
tzLs Os L2Q0uI m 25^6 rs2Ql-bL OlQ rs20lVL^SQ Osis^LQQQ-bulQl sl.2- 

'HOQQlQl (2.21) d Os ^OrQQ t

^0 " O» (2.25)

UQOs r
>° >

2 2
- - <^.^> -

2 2
- 2 - e z22^2'

2 22
» - /x °x ' >

L>7r?l
-7^ r

(2.26)

(2.27^

(2.20)

(2.29)

(2.Z0)

2
L I-

(2.51)
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Io SSV622I 60U3^12 (2.2^) 326 b26l 23(120101 6.1SÜ100Ä6
yL 0326 â3U V3lv2ll6 v2l^1os 3l6 ^ortzsl ds oomI>208luo6 032022 
Is ooi'esxuvâ tz26l ?02ms âs xLöoäs^s 3 stzovlHÄL^H 1)3261. ^02mel6 
âs xl62â62S i stz3v1I1^2tz1l uum3l x>2lo 1ooovol626 l IZZj dIlZ^Io226 
are loe Lo xlooul 3X6Ix prlvolxols âs 1v62^l6 3ls S6vtz1uo11 ^2208- 
V62S3IS, voresxuod ^02^6102 6^1^106 tz1 3l6 Iul ^ul62. odulul 
6.6 xl62â626 3 8^3^111^3^11 l3 1ooovol^26 tz1 2L8U0I26 6026SPU0â ^02- 
^6^.02 V21^106 91 0326 blvÄ solutzills 60U3^1s1 (2.2Z). 062
m l miori âlntz26 ^02^616 9I ou xoutze ^1 mul MQ2S dQoL'Ü 062
M3l Mlv2 âl0^26 M22lmllS tzl

j Ltz2v1I1^2^63 (î^W) SUV Q0^lU062 2326loll02 ^23OSV62S2lO 26- 
xu^^rlLotzs S2vlÂ222L^ yl 0326 V02 V20cIuvS momeolrtzls (îs looovole- 
26 yl oonduve Is 26L0lV3262 8lSÂ6MUlu1 cls 60U2-tzll (Il^62Sv^l2- 
1s (2.Z^) 0326 03220^62126322 3 (IvU3 8^326 â6 60ri1I1d2U.

- o

^-1^ -.- (^. ? )" - o

.1^, - L/, - ° I^ r/-^> '

v'* Ü- - o

^SLo1V3rs2 SS Laos L» tuvv^ls âs oovâltzlll? âs rs2sm2:e yl 
âs§ woâul L« Lv^luo? al ssr Ivllor ^2 '

2.2.2.4. LtzshLUb^bsrr Durelor ou v^rs^l suciri, 
vro^ll LooMs

Ltzadlllros ssrolvIL orltzlos âs LluwvaZ Lu «L2ul (2?L) svLoâ 
vro^ll LovLIs, xrssuxuvs rsLolvgr's următorului 5-lsbom âs ?ouo^11 
Lltorsn^luls , l 66 371,l I^7i -
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2-1-^ - 2 )- (r> . ^)

> -c . 2 -/S^ - Lll, (k - 1^) - (2.56)
v

i>> 1^. —î» Iii I — IV
- cr » s - °'

ssrs eooäuos Io )7S2oIv2r?S2 uvsl soushll äs L^âul III Iv yl rmu- 
ms :

- k) 0 - 2 ?(s^ «2 -

- (s^)^ (^>1 » 0 (2.57) 

uväs :

; (2.59)

(2.^o)

x (2.^1)

nî(? -^x-/ 
^v

X - (2.^2)

o, sstzs uv vumLr IvIr^SL oai?603)7S.

2.2. ^,^-, ^r?oDIso6 spsolsls äs lovQl

^scrmlrlo^ss sl^m^ovslor ou xrsrs^I su^^Irl xuos Iv x^loul 
)7lo(L x^odlsws i>ev1rru ooLuI Lv c^ns sssmDlQre ss Lsos xrlv^
x>uvohs äs Is§üvurL (vlvu^l» sudu^L xrlo Vuoovs stzo.). 0 x^IoiL xro^ 
VIswL o oovstzltzuLs ^Ismvs^ul xor^luvll rLwQse ILVers Lvdi?s xuvvds^ 
Is äs Is^Lbu^L, äous xrovIswL o ooostzltzuLs slsm^v^ul äs sv3i 
dlars. Lxlstzev^o persolior suDtzl^I 1s uv 62 « nss xro^IK Lvdroäuv^ 
veossl^stzsa sbuälsrll provl^wslo^ äs lossl y1 als^s^os u-
vel sstz^sl LvoLV sü vu sxlstzs slsmsvbs o^rs sL xsrlslIlreLe 
a^InFsrss vslsrll mrrxLws osrs sstze» xrosIVIIL sL o supor!:s xro^llul^

Io ssvsr3l,Is sIsLbuIrss uvsl stzrue^url ss p^ssuMvs, Ivv> 
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xrlwd uxroxlmuhls, eil slsmsvvsls oomx>oQsr?l^ sLoÄ ustzksl usuOvlutzs 
LvoLtz lU0^SQ2d Lmxrsuvd, udlod SS I>I76SUMVS UV mod 6.6 ÄSUllDlurS 
ooo^lvuu. ?sotzi?u xortzluosL 2?dmusd ll^s^Vî xm7^1uv6s dlll^i?s MvoÄS- 
1s äs usum^lurs^ v^s^ule ouvosoutrd V210Ä2?6L tzsvsluoll 0ULS x>sutzs 
kl suporbsî-d, ^ssxsotzlVtz os xoutzs kl tzruvsmlsd mul dsxu^S Slsmso- 
tzslor Lv oootzuol;. ^osustzd tzsosluvs vu kl vulourss tzsvsluvll orltzl- 
os Ls k1sm1)uZ oo^SS9Uv2L^0Q)76d luo^lLill vssxrlZlvltrs duÄ6 ds )76l2-
ils ls?1 :

S
- , c?c^ 2 i

uvds :
L - dlstzuv^u dlntzxs Mvotzsls ds usumvl rrs ;
6 - eosklolsvir ds lSS^u^dd dsour?sos s-u oonslds^utz

Äul K?sx>ssÄlv lv lnoovolsrs elllvdrlodd udlod 0

(s.^Z)

slsmsn- 
xluod

drspluvsklulsrä Lvoss^ralä 9^ lutzurlls lvoLrou^s Hl llvsrd

I
xs oslsloltzs doud ;
momsokul äs lnsrtzls x>s uulvu^su ds luvolms 2
U)7l2 SSS-tzlUllll bruvSVS^SUlL 
tzL.

xliloll ;
SOVSl(iS7?Q

Ivl^oulvd vuloui762 momsn^ulul 
o^los :

, c »r^.n . tz2

luli7 e - 1,..^d kunehls ds Modul ds

xsv^ru x-or^luvss

äs lvsr-yle Hl ul orlsl SS

Lmdlvurs rS2ll22Ä l 37 1

Hvsluvlls dlv xluod I>o^ kl wul O2)?1 dsolÄ ^rsvsluvlls o^l- 
^^ss ds klumlsu^ lv^^s xuvobsls ds klx2r?s. Vlv uosstz motzlv, lv Äoa- 

I>i?od1swsls Lo sure ss sovsldsrd 0 oooluorure Lotzes xluod ?1 uo 
rl^ldl2or os^eou^e, uvsstz« vu xoslrs tzrsvsmltzs x>lds11 0 vSvsluvs 
mufl» murs dsoL^ oss orltzlsd ds klumbuZ. Ou rs2uldfL^ lmsdlslr SS puos 
x^vvlowu ld^lwll sotilvulsotzS. prodlsmd osrs p^ssuxuvL sd ^1^ldl20- 
Lul tz^Qvswltzs x? ' oll uvesuyl trsosluvs ou osu ou osrs sl sstze Lvodr 
dstr. Iw^Lod ou bc-vsluvsQ ou ouZ7s sstzs Lvodrou^ rl^ldlsorul 
oobsldsrutz Hl ou dsosluoss orltzlod u xldoll lu klsowuo îol-rs 
xu^otrels ds klxurs, ldhlwsu ours luors32d vostzs ouloulu
ssfrkSl r

Oyov o

I-s ussmdldrl estzs laxortruov 2 ss sdublll dsvsluoeu orlvlod 
^ds klswvsZ 12 o VlQ02 rlLldl2utzd Hl osrs ss xoutzs oulouls ou ^12- 

1?lL :
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" 12(1- '

uoL« r
- oosLIvlsot: Lsd Lo Llssrsws s 87 j ;

- groslwss Vs1r1s1 r1s1älLoruIu1 ;

1»^ - 1ü^1wss r1g1Ll2oru1u1.

(2.46)

So profil vs xutzss xrslus o ssroloL äs vomxrsoluvs osrs va , 
LI HwlIratzL ou ouwsl äs rsrlstzso^s ssu sdsvllldsdss Ls sooswvlu olt 
yl Ls sdsdllldstzss lovsls. blsosrs slsosod (vsIxL ssu lolwL) vs s-^ 
vss o dsosluos xroxrls orltzlos Ls LIswdsH osrs sr xutzss llwlds 
wulb ssrolos xs osrs xroLl1u1 sr xu<rss-o xrslus tzloloL sssws Ls 
orltzsrllls Ls sosswvlsrs ?1 ou Ls os1s Ivos 1s.

Lolu^ls oxVlws ssvs xsovru osou1 Lo osos beosluvss orlvlos-, 
Le LIswvsZ s d 1x11 ssvs sdloss Io soslsyl tlwx ou oss s 1o1o11,1rD 
oooL1^1s Ls oxvlw l 87 1 ssds :

- 0.Z28 (2.47) '

1sr LsoL xroL11u1 ssds vovLso^loosd Lio dsd12 Ls sosssyl M7os1os 
(Htz - ^1^ «ooL1^1s Ls oxv1o Lsvlos -

dtz - 0.Z28 î>î (2.43)

vsoL L1o xuood Ls vsäsrs oovsvruoLlv, sstzs vsosssr os 1L^1- 
wss tzs1x11or sä L1s os1 1stzü, drsduls sL orssw uo rlglLlo-r xr1o 
loLolrs osrs Lsos os tzolxs sL Lsvloü 1v1mü, ou 12^1oss r

-L 0.Z28 (2.49)

2.2.2.6. 2»vrss11 sis ssro1o11or orivlos Le Llsods.1

Vso Lor Nsüd, Io 1968, sduLlsoü L1sw1»s^u1 loosl ooos1Lsr1o<j 
ssv^luve« Lrsosvsrsslü LopoavL ouwsl L1o LouL VL1x1 v x d wso^lou-^ 

Irs 1s Llstzso^s L uvs Ls^s L« oss1s1tzü, osrs ou su rlgläHrstzs sxls-^ 
1s tz1 sv^los xsotzru ssrvlos or1tz1oL 1oos1L r«1s^1s l4Z^ r 

uvLe s-s xrssuxus oL ^rLIxLIs sLov sloxlu rsLswsds i>s oovvmc.
^vvLrvares orltzLoL ssvvrsIL ssvs :

«2. L I (2.51
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unâs, I osvo Momentul do inor-î-i^ <)l o lor douu '1-1)1.

1^6r vru o vurü iâould.oînd ri-idi^o^^u ooroi 00 7MÖ.
diod ponvru ou rplpilo sînv vouluvo Hi devine î undo liino 
STUMU <1s Qodidiourou punvoi our'ooi înoureo^ro - dodor^utzio o ^7
(did.u,Z), l I Hi înoilrourou orioioil devlno "°

Ldidlo puu^oi
ourlroi do înodro :'o - dodurrr.-
^1o o plüoii 7o apari^iu 
voul^ii.

did.2.6. ...odidiou.ro u lodo r ^tzii- 
lor opooidio" Io ^poritzi'.' inovu- 
ol llö '?d11 .

îo^str o^loul oovc? ei.'llur ou oo 1 ol udlliurii Moc.ulului 
îr în ouLul d1 .^o^ului în lo^onlul p1 >§^10^ luprl ^oorl^ lui

- ^NSosssr. '..pro âeooolriro âo o «Lul u^ili^ürli Modulului von^onv Lu 
'V03V 60 2 00 U'5ili2-'U2Ü uoolutzi ^odul ÄonKovtz :hi^ l"> or^d^^roo Io 
iarmuhioi vdlpii oo^pri oîv Hi 1o o.dl- v^o d'dlpii
M^ji putziu eollpri o.Âo (di'. .6)

Doouroos h oLvo ouprino învro 0^^ Hi ^,.d v^riind în du^o^ic? 
dol oondi viile do roLo-norc-, roduoor^s eooo door'^o i^porvon'du, 

doitror Hi duikon, în 1^)71 uu uÂili^s^ ori^o^iul onor^o^io 
poi)^ru svuâiul in^oruo-tziunii dinvrc? dlu:i>1)<2^u1 ?i vocîirirro'
looulü, ^en1)ru o darK ooro oro iMpordoodiunile 'dolpil r o^olo (^) 
uu dehorMinuv urm:I^oorvulori ele înodro'rii liriiÂo. °

->) «-X» '

») ao-L r-^n - 1

BUPT



v) ü^oL 1 <

^1, _ (9 - > ^orp/Hl, ) .

V2lâi1s 22t^iuild rLiL»ääi?Sptzs ^i dupo. VOQlQro.
^lu^iils cle ^4. sus sLntz reprc scutz-itze iu fif> ^«7 ?i se 

eoustzQtzil OÜ 063 224. Lr2StzlO2 rscluoere 2 ssroinii 14.21^2 SS produ- 
06 Lo O22U1 Lu o^re ^L5âae-r02 SS^c siQu1tz0U2 "

^rvtztzs, I 99 - 11^1 des^ 
oospuuLud profilsle suv^ir4 
iu xl lei Oous1der.2tze Luvus^B 
tze su libere pe 60N6ur ^L u^^ 
tzili^LuI luue^ii do tzeusiuni 
âv tzip O2 soluhll âs-
tz6rm4.N2 tz6vs4.un4.1s (I4.U 3O6S- 
tzs lino^lls osn^u -I^orltzc 
LNO^O^L âs .^6^22 :

(2.5^,L>) 
S -^^ef-c) -^ /(

(2.S^,d)

^11Ior 2.!)Z

â - 
^or (^or

(L.^6)

(2^» 61.^ ?l62 ^llvcl tzsr>ol!2n11s vs axele Ls slmetzrls i>s V^« VI? u^
2uoli4.4.1s profilului.

Iu ou2ul fuuO^iilor elswsvtz^rs folositze de I-uv^uistz (p2r<^ 
de prudul H o sin uru uu^2 sinus)^ se lolososo polivoums, psrH 
2 uefiui 6.sforl22^i11e <ls forwu :

V/ - (a_—- v —— ) siv LLL ,
o-I o 0-1 o

(2.57)
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vLs r

- m - ouwsrul uoäslor äs voslsrs Lu Llrsvhls lul x ;
- o - v^würul uoLsIor âs voslsrs Io Llrsotzls lul ;

i - L^, ?1 Sy yl vy voosdsotzs es ss Lshsrslvü Lio vooLi^IIIs
s liwltzü.

2. z. Vslvulul stzruvtzurllor rssHsstzs Lio proklls suv^irl
Is stzsrs Hwlbü

2. Z.I. Lsloulul Ls rs2istzsv1:?1 sl stzruv^urilor rssll2s<;s Liu
Profils suvhlri Is sli^rs llmltzrl

cslvulul Ls rs2lstzsotzs sl (^) ll2ll , lissl ,l 1571 LS Foos
>s DS2S rsls^lilo^ :

- xsvÄru Lssslils :

_ L_^_^LL.r L . ; (L.^.s)

^2 " 2^2 ^2 " ^2

- ' ^2 ^2 <. . L â I - L -1^ . b
-f- Q_ 'k' 2 2 ^2^2 L» . v^)d î2 r—

2"^ (1^2 - Itz
-L— :

(2.^8,v)

xsotzru xrokll Lovdls :

7 »

^/2

2^

^2 ^2 ^2 2 4- -^- co L8

T I -LI
-L-2—Z--r-L, 
- V. - ° ° (I I - 1^ ) l! 2^ 

^2^2 52^

<D «- 
r

^oLy R sLvv r?S2ls^6v^6ls äs ocrloul l , l 1^-71 .

2. z.2. Oüloulul la StzcLVIIltzO^S 13 st!2^6 IlrulÄÜ 3 s^uo^u- 
rLIor r?62ll2Ql:s LLo os^s^l suv1r1i?1

Vs)7l^102^S3 l2 Stz^lILtzo^S 3 s^ruo^u^llor r^3ll20tzS Liv
Is stzsrs IlllltzL l l^lI , l 1^6 1 SS Is strsvllltzsvs L-SNS- 

IsIL 9I Is strsvilltzs^s loosls.
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2.Z.2.I. Vsi?1.tto2I7SS sdsblllbLtzll nevsrsls

ZIswsvtzsIs (1s rsslsdso^ä ksallssbs Lio (L?L) yi Is^Ltzu^i 
tzruvsvsrsäls ou ss vs^i^ioü Is sbudlllbabs ssos^sIL s ISI 
02 r 

- xevtrru xro^lls LssoLiiss :
1,^40 - l>«vtzi?u Oli Z7; (2.60,2)

-L^^» pbv^^u ÖL 44, 0L 50 yi sIvs mLrlrL Ls a^sIu^L 
suxsriou^s, uoLs r (2.60,v)

- Llsbrrohs Lotzrs Is§Ldu^1Is d^2vsvsrs2ls r 

— I?2L2 Ls 1osL?^1s 2 dLIxll oowxrlOutzs Lo ^sxo^d ou
2X2

- xe'ntrru xro^ils Loolilss :

-?i ^10, (2.61)

uoâo d, LoLl^imss profilului isr^ o IL^iwss soostzuis.

Lriosils ou lsgützuri iraosvorsslo oare ou ssdisfso oooüi- 
^1i1e (2.6Q) ssu (2.62) ssu osls fürs Isgüburi tzrsosvsrssls so vo- 
rifioü 1s stzsdiUbsdo gsosrslü ou rols^llls :

-I.
> - ,i, psobcu iooovoisro ps o siogurrl äiroo^iS;
^- 2 (2.62.g)

4. "v 1,1 li, psovru Looovoioro po <1ouü äirov^ii
-- (2.62,d)

uoLs - vosttoLsolr Ls v2)?S ss stz2v1Isyîre Lo ^uos^ls Ls
cros51o1svtzu1 Ls Lvsltzs^s Irinvskorwsb l 1Z6l .

2.Z.2.2. VsI7l^1v2^ss sdadllltzüttL lovuls

^srL^Lvsrss sbQbllltzLchIL loosls ss ^sos i>sv^ru bLIxLIs ooq 
I>r?Lw2tzs Hl i>so^u lolwlls Lr1v2ll r.

Lîr2v1111r2l;s2 I002I2 s dalpIL oowVrIosds 2 Irursld ou i>s—
suv^Lrl, prottl LssvtrLs, l 121^1561 ss tuos ou rsl2tzl2 r

tz (2.6Z)

uoLs v* sslrs ZuwLdsIrsä IL^LwII VLIxLL oomprlwotrs, 1su7 uv oos^L^ 
oLsod Lud !o sosxs Io kuvohls Ls 012^02 ohslulul udllL^od l
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l 1S6 I .

VsrLKiosrss svs^LLLtz^n Looslo 2 illimil r, 02.76 oioi; euxu- 
ss Ls solLoivsrL ^Lxs ou ss Laos ösoL :

< - (2.6,)

uoäs dl- siotz LosLtzLmss yi rsspsoviv grosimos LllLmLi.

LoLmsLs ZrillLilar, xroîLL «LssodLs ou solioilrLri LLxs ss vs- 
rL^ioL Ls sdsvilitzslrss LoosLL, Lsos ou sstzisLso sxxrssis (2.7^) ou 
rsLs^Ls :

> d- tzsosiuoss äs oomprssLulls Ls oolltzsotzul Lotzrs Loims ?L üsl-

- tzsosiullss tzsnFso^LsLL osLoulstzs ou rslstzis 
!

(2.66)
^L

- tzSvsluol o^l^los äs voklmo ooloulutzs ou :

(7__ - ?ooo(-^)^ 10^,
or 0g

- 7000 10^.
"7 2,

l tä l - xv.xro^LLs I simsdrios

l I.Iks 1 - xtz.Profils I ossimstzrios.

(2.27)

(2.62)

-- (1250 * 2L ) (ä)2 10) I 1 
v â

xb.x>roZ?i1s I siws- 
brios ?L ossiwstzrios

(2.70)

Uv^e- :
â - wlv (s, 1^) ,

0^. Is^urs D2^6 3 V^oaoulul 
Istzurs QloL Q xsooulul

Vsr1^1v2^S3 lI02le 2 Ivlmlloi? Valorii
sLyb suxuss Hl 13 soIle1-_Lrl eovosvhrätzs woirlls ou sshe? osoeso^L 
äs^L :

c^.7)

(-^1o2lls ou seohluos desodls svLnd dslps Mtl dsrvol-
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«owxrlcmtzrl, ou rlglälLLrl tzraosvsrssls, Lor^s sxlloîoâu-ss x« 

oslxs oowpr1i»o1>ü so vsrlLloä ou rslaHls :

t / ^0,9 (2.7)

uoLs r
- 0^ yi au aossayi ssooi^ioa^is oa io rslahia (^d6^)

-^7, - (2.7)
- 1-L

- L - ILtzlwss Lvosl. VS oars SS âlstzrlvule LooLroorss,
IlS6l,ll2lI

vr E <-sosLuo1Is orlvlos âs xtsrâsrs a svsvl-1 

loools Lu Luvo^ls äs tzlxul sso^luoll. l 1Z61 ,l I2II .

Lr102lls oors ou xrottl ässoklStz sv!oä vslx» wol âSLvollisîr^ 
vooxrlmsdä, Lor^s Llloä oxlLostzö x>s tzolxa Lovlosö ss Loo Louo 
vsrlLloLrl :

f— 
7-- < 0,9 (2.7 )

0y9 . (^.7 )

2.4. krivire ori^ioa asuvi?a stzaLiului ao^ual al o«osv2^1- 
lor v^lvlod mstzoLsIs Ls oaloul als stzruotzurll r real-La^s älv vro-i 
^lls ou versul sudtzlrl

Vsyl Lv ultrlOUl tzlmx a lvosxu^ sL ss sxIrlvLL Lowsvllls Ls 
utzlllLars als stz^uotzu^llo^ rsallratzs Llv (V^L) yro^lsma ou ars o 
^SLolva^s sa^Ls^Loatroa^s. vaoa Lo ossa oo xrlvsytzs oalvulul Ls vs^ 
^l^loars al aosstro^ sbruvtzurL, atzltr Liv xuvotz Ls vsäsrs al rsLls-! 

tzsvtzsl oltz Hl Liv Mvob Ls vsLs^e al sbadiHbühii gsosrals, ss pos 
tzs ooostzada oa xr?ovsLssls Ls oaloul, Lio tzso^ia ^Leu<rL^1i Lwr>isLii 
oabs a (Lk3) ooioviL ?i xob 5i LooaLratrs Lvtzr-uo aosawdlu uvibar, 
ou aoslasi luoru ss xoslrs sxuos äesx^s vs^i^ioa^sa la svavilivavs 
looalL yi a oaloulului la stzars liwitza.

^^svuie sxsoi^ioa^ oL Iraans x^oooLssls Ls oaloul au la Va
sa aoslsayi ipovsLS ^uoLawsodals. Ltza^ea Ls solioitzars oorssKuoLs 
io troace osLurile uosi rasuoiri LwxisLioa^s, Ä Zurul axsi osotus^ 
lo^7 Ls dLisr7S. Tsosiuvils oorwals suxliwevtzars va^iasa lioia^ io
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Luv^ul ILvLsL WSäLovS 3 xro^LIulul. ^SNSLuoLIs normis tzovMvtzLs- 
1s suxlLwsvtzsrs, V02ssxuv2ä^o32s räsusL^LL Lmx1sä1s3tzs sLv!; sovsliQv- 
tzs PS MosLllSS xs2svslu1.

^SU3^L1IS ä1^62Sv^L2ls 3ls 23LUSL21L Ll2x1sä1S3tzs, (ä.>) HL 
(2.11)^ sLvtz LäsotrLss Lv ^outrs x^ossässls HL ss 13 Lv eovsLäs2Q2S 
s^sstzul räsusLrLL äuxä t;so2L3 äs oräLvuI 1^ äsoo^sss Lv sxx^ssLLIs 
wowsobslor äs räsusL^s ou ss ^Lvs SS3O3 äs OL2LOS3 äexl3Sä2LIo2 xro- 
äuss x^Lv äS^02O32S3 1)32SL.

Io S32Ul Lzg S22S sstrs V6SSS323. tzL VS21^LS32S3 Is 2^2^1111:3- 
tzs 3x32s v606Sltr3^62 uÄlIl2är11 t;sor1s1 äs oräloul II ^1vLvä SS3O3 
Hl äs ksoomsosls äs xLS2äS26 3 Stz3v1I11;ä^11 xr1v VI^U2S3rs, IQ V223 
2SlQ^1IlI2 äs valsul Slot; SSUQtzlHs ä1^S^SV^13Ie 3ls Lvsovo1s^11 SU 
LLyuel2S. Ls x^ssuxuvs sä ikx^Sls Hl lllowsotzsls sxtrsr1o3rs xoÄ vrsH- 
tzs xroxor^loosl Hl sä bis ) U-y1 Ovä1^1sä ä1rss^l3 Lv Älmxul äs^02- 
värll v32Sl. Ls 06^11^6322 S^SStruI ä6^02Q3^1IlI2 x2lM32S ä1v xlsvul 
äs Lvsovolsrs y1 M0äI^IS32S3 ^onnsl ssv^luvn h230SVS2SQlS Lo 1;1O- 
xu). äs^o2M3^1s1.

S21^LS32S3 Str3h111tzäh11 losalSî îv O2^or11iotz63 SS2SS^221- 
lor sxLstzsotzs, x2S2lot;ä 2S 13^11 sswLewxlrlos tzi S326 äl^erä äs l3 
00 3U^or l3 3ltzul x2lv MLirlOS3 soS^1sl6llhLI^2 U'6lIl23^L xr 1v OS- 
tzoHQ uî-LIL23vLî 3 oooäl^llls äs sekLILbru S3U SS3 svS2Fs1:1sä. 

omisului l3 SÄ3263 IlllllÄä sstzs 30sl3?1 xsn^2u VS2l^1S32S3 
l3 2S2lstzso^ä ä32 älksrä äLv oou^ äs l3 UV 3U^S2 13 3ltzul, xsn^2U 

lVS2L^1S32S3 l3 stz3vm^3tzs Q^Lî: 86NS23IL sLI; yl IsosIL. Osossdl^L- 
îls^sooslîQU Lv V3lo2lls sos^Lslsv^LIor Utzl1l2 Lo 2SI3HIIIS 2SS- 
xs^lvs

Vs 3SSO6063î Lo Iuv2ä2lls SxLstreotzs, O3Z02L^3tzS3 3uk02llor 
tss» 26^srL VUM3L l3 sulsuls äs V62l^1S32S l IZ2 I »l 991 ... 11^1 , 
ll2 tz lZ3 1 - l60 1 tz l6^ I y l IIS 1 SLU 3 03lsulsl02 S32Slo11 soxQ- 
dL: s lZZl .l2yj , lZ2l . lZ5) »l65l . lsil , l32l ,lS4l .lsl , 

l » xrlo Psiroäsls r<?Llstzk>o^s1or sämlsldlle, ssu l ^3 I , lssl , 
l 42^1211 , lIZ) , l1Ll , llyj , ^201 , xr1o mstzoäs stzL-il Illültzü. 

vslrorLtzä ksxbulul sä sKo^tzu^LIs äs l3 räsusLrss Lwx1sä1s3liä 
dl v^- V26SUW ?L äs^02w3^L1Is 3SSStzo23 yL äsxloä stzLV 

LS moäul äs LvsL2S32S yl 26L6M32S sl V32SI02 sL^ äs S32SS^S2lS- 
^rlciLIs ssowstrrLss 3ls sss^luoll 1^, Siro.) x^ovIsOs
äL^sosLovL^LL sstzs msl xu^Lo l 23 I »l Z9l » L32 S63 3 ox^L-
VLL22LL 3vss1;o2 slswsoirs vuO3L Lv ^326 LvsLxlsv^s HL äs oDLssl ss 
rSPUmä Io vs2L^Ls326s oowx323tzLvL 3 uvor 3S^^e1 äs solutzLL » 

lS9^
Vsxbul sä ou älsxuvsro Lvsä äs mstzväs äs omisul äs ox^LmL-
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rsr« s sdruodurilor rsalioads Lio (LkL) ss Ladorsso urmLdosrslor 
VQULS r

s) (isrsodsrului oon^lox âs Lsdsroiosrs s dsosluvilc^r la 
solioidsrsa äs rüsuoirs lwxlsLIosdL »

v) DspsoLsotzs «bordurilor o« osraodsrirssos rasuoirss Lo- 
xisäiosds »i L« osrsvdsrisdivils ssv^iuoii drsosvsrssle »

o) l-sosrslissrss vslvulslor, la oaZoridsdss sudorilor, cis 
xrsLivsosioosr« yi spoi Ls vsri^ioare g soluțiilor sâoxdsds ;

L) Asvssidsdss luLrii lo ooosILsrar« s mal ouldor xsrsws- 
drii xsvdru rssolvsres xroi»1swsi osr« oowvlivs yi mal viuld oslou- 
lsls slsosodslor solividads Hi la räsuoirs lwxisLivadL.

I^iroloL Ls 1s sossds xrovlsws sudorul a oaudsd sa svorLs- 
ss urwüdoarsls osrosdari ssuprs oxdimisarii uoor sdruoduri Ls rs- 
risdsohL ^ioloL oood Hi Ls rLsuoirss lwpisäivsds :

I korwulsrss »sdriosslLs uoor solutzii sswoi^iosdivs sls 
«ous^isi Litsreotzlsls s rssuoirii LmxieLlosds, lo vsLsrss udili- 
osrii osloulsdorului r

II. vsdsroioarss Luoo^illor Ls vsris^is s wärimilor os os- 
rsodsrlosssL rLsuoirss imxisLiosdL psodru osourils ususl« Ls lo- 
oLrosrs Hi rsssware s vsrslor.

III. ^srosdLri xrivioL variabis «aravdsrlsdioilor gsowsdri- 
os sls uoor sso^iuoi ususls Hi sl ,vorsrsa uoor xro8^so>« cis osloul 
lo oovLi-is Ls sso^iuos ooosdsodL (L -- ooosdsvd) ;

IV. viwsoslooarss uoor ssdksl Ls ssoHiuvi lo oooLi^ii ooo- 
orsds Ls loosrssrs - rsoswsrs yl sxoi ovdioissrss Lisdrivuirii L« 
msdsrisl xs ssohiuos ;

V. VsriLiosrss rosuldsdslor soslidio« od^ioud« x>s âisxSLi- 
divs lo lsdorsdor yi ooovrsd xs sdruoduri Ls rsrisdsohL Lsvriosds 
Ls LoLusdris ^uLs^ului ciiviu. !
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MO.i ^oi-ii^ii . â ^c^i.1 oi? ^L^ci^ii
i.-.äi-.oie^8

Z.l. Lars ou vsrstrl. suciri. vro§11 Lssodls

Louatzls LILsrso^lalä 3 
tzosd« xroosässls 8s oalvul als 
l?7l , sstzs :

räsuolrll Lluxlsälvatzs, aossayl Lo 
tzeorlsl âs orâloul l, l 87 I ,l88j ,

«fA - o,
' v^/ li, * O.I)

uvchs :

2'1^0
(Z.S)

xoLtzs kl lobeZr^-l ^v^ntzQ^jos su oZu^oruI xarsmstzrllIr lvl^l^IL 
iPl » , ^71 , ^871 - I68j . L^svtrru o^^lnsrsL unsl Sor'-
wu^.^71 SlmxlS yl V60SS3^S I>^61U0L?Lrl1 ^6 02leul2tzv3^6 slso-
îrrtvlos sosastzL wsIroâL sstzs prsluorabL xs V2L2 Lesulllor Ls vsloul 
.wsirivsal lS^I . lZ8l , , l7^I , l79l , l 851 , llisl , llI7l

lizol . Lolu^Ls s«U3^1s1 äl^erso^lsLs ILvlOis, llsoooLsoS, ou ooeLI- 
olsvtzl oovstzsvtzl (Z.1) sstzs Ls korwa :

^(x) - 0^ -» sti l« c^.eL l« /^(x). (z.z)

tuvLs ^2» 0^ yl i?SV)?S2lol!L oovsîrLMirels Ls 1vtzs^573i7S ols scrlu- 
tZlql Fsvsrnls s sous^lel owossos, Isr /^(x) o solutzle i«^tz1oul2i7L
s soushlsl VS0W0M0S.

LksotzuLrrL Ls^lvstzsls Ls orLlvul I...Z yl ^lvLoL sssms Ls 
^xyrssllls Vllllvmsvtrulul, wowsvtrulul Ls LvosvLlsrs rLsuoli?6 9I s 
^vomsvîrulul Ls rLsuvlrs :

L^- -L-I^-^) 0.4)
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(S.S)

â
E» , 

(ix

uncie 3(x) sso^luoe O0M6N-
irul 6s r^suolrs vodule. DstzerAlvoreo oovsLülllrsI^r Ls Inds^rLis ss
xo^e ^^06 ou uZutroru! oonLI^illL <is l^3)7^1vS L

'm 0 r - 0 xenvru o W^lvS Lv03St;^QhLl

? c--„> - 0 "<--»> ° ° penv^u o 23^§1NS srtzloulJÄü ; (>«2)

°c-m> ° 0 ; I>evt;ru o LD^^Ine Il^r^ (Z.10)

'.e ISZ^Vurü Lv ^uoo^ie äs Corlls il r'SLSll^rc'Q vu^ei-.Oetze^^Ino
i?e3 soluției x227^1euiui76 se Looe Ln ^uvotzle Ls LooLroarsu d2^SL.

OovsiLerLnd xo^tre^ omot^enL 3 eoustzisl Ll^erENhIsIe (Z.I) 
L'Ssxeotzlv §L?upu1 Ls solutzll ^everule 3le sous-tzlel omo§evs 3^ei?S^
(S.7) Hl ^LoLvd

sl
Lv sos sv8 x
Iv^oduosr^^

- V, xrlv resolvas Lv raxcul; ou 
^SLUltzZlrSlO^ Lv (^>.7), ^62UltzL :xrln

^(x) I sd kx I - cd kx

^(x) 0 cd !ix - Ir sd Ioc

0 - sd Irx cd >rx
I

0 0 0
?>

siQxlL, vo^Lnd

1 sd kx
L

I - ed kx

sti tcx

1

o

o

2°

'^o

? (Z.11)

S3U sui> wotz^Loels eu liiere I^tzLoe

(Z.11')
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^Lrimils rsxrsLlot-Q xoroostzrli loi^ioll si

xrodlsmsl sIvLtzui-1 älo volorlls mörlwilor gsometzrios sdsvi-
«s 2 yl älo sso^luoso ioi^isIL, Isr ?i modrlosls
vodssVUvLätzosrs äiv kormuls (Z.11). islo^llls (Z.I1) xsiwid -ro»s— 
Loriporss xsroliisdrllor lai^isli /o» 'fg* ^o» wörloills gsokssdrl-
os ?1 sdsvivs oLsrsvds rüsuoirj.!. îlllVieâiooLL.âln orios sso^iuns o
dorsi. OovL ssotziuoss osvsiäsrsdL oo ioi^iols ars sdsoiss "d", (0
(0 < d < x), rs Ioniis (Z.1I)

^(x) 1 — sd lr(x-d) I—od
Ic

i
six) 0 od lr(x-d) - sd

äsvio :

lL(x-V ) (x-d)- ^sd Ic(x-d -?°

lc(x-d ) 1—cd lr(x-d) -f«

- sdk(x-v) od lc(x-v)
ü I

sd lc(x-d)

1

(A.12) 

ssu sud Lormü Doi slmxlö :

° 0.12')

vQLS xsrmLIrs trrQvs^orm^rsQ irmelrrllor
Lo wL^lwLIs 3^c?K?utzS ^Lsuolrll Lknxlsâlo^^ Liv seotz1un(»3 

*vursv1rL "x". Duoil es oovsILerL Ä -- vovsliou^ ^^2NS-
îoHl23^ss (Z.I2) VSnollrs d6t;Sna1NQr63 dl^^Lielor Ls V2nl3tz1s

2 yL 03 urciärs 3 so^luvll 03U26lo^ /h, L^. yL vsvL
ss^Ävs x - oooslrsvtz yL ss eovsläsril 1; vrârlsdlls psnnUrs Lstzs^lllQZ- 
rss Ilolllo^ äe Iv^Iusvtzü sie QärlolllU? 2 älv Qvs-
lesyl V3ULS.

DsoL xs 1)3I?L 2o^1ov62LL slmul^sv VQrolllstrrll 1o11/l3l1 ^0» 
^0^ ^0^ ^0 ps^swstirll LvLErmsLIsrl 9^ 1.^ mLrlmlIs

^s^oetzrlos yl 0 xnrbQ dlv Qm^lolle stz^lrloe 31s rüsuolrlL Ln^lsäL- 
losvs dlv ssvtzludes x^v ss âstzsrmlvL âlv (Z.11) ?1 (Z.12) P^lv su- 
-rs'Vuosrss stsobsl r :

l°) ' ä. <-.!->
^«IslsIV« wLrlwl sdodios SS âstîsrwioQ VS ools âirsobâ vu

7«1s^Lt1« -
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^(x) - 2 1^ - ; 0-14)

-° O»I9)

Lo osrs --^(x) rexresiolrL mooeotzul äs rüsuvirs 112orä, iar >
woosotzul äs Loeovoisrs - rLsuoirs la rüsuvirsa LiiixisLIosLL. Io re- 
lutzia (Z.1Z) al Loiles xroLus wslrriossl, Lio meiodrul LrexL, oores^ 
xuoLs äs Lsx LooürvLrii Varol ?i Lsoi soluției xartzivulsrs a soua-« 
^isi Likerso^iale osowogsoe. IvdruoLtz xriwul xroLus oatzriossl vo-. 
resxuoLs soluhioi §srwrs1s s sous^isi owogsos, rssulbä oL loLrilall« 
Lio soushLs (Z.IZ) Lio osovru stzL^ , vorespuoL solu^isi doTLIe 2 e^ 
ous^isi Likerso^ials osolaogeve (Z.I). OoosILsrLoL poramevrii iovsL 
osLisri 03 Looürvüri sxdsrioars, relațiile OioLaosovals (Z.lZ...
...Z.IZ) xsriail: Levermioarsa oäriuillor Mowsvrioo ?i a skov
burilor ssoerolirsbe als rssuolrii LmxieLivobs -i > älo
Looürvürlls ssoiastzrLos tuoo^le Ls valorile
xaroaistzrllor lol^lsll Zo*^o dro* ästzsrmLoadllL prlo lodsr^ 
osLIul oooLltzlllor (Z.I)...(Z.10). Vslo-Lls 2^ yi ss
LotzroLuo Lo oaloule ou sswo soLlwvsd LodruoLv LooüroärLle gsoeralL 
Lsd« /tz» Vtz» di rssotzluvlls Seoersllsatzs '/'g, /g, ,
^0 Ls ssosurL ooovrsrs. Io rsla^llls O.1Z).. .(Z.19) uor;KLu- 
rlls yL wowsodele Ls tzorsluos ss oovsläsrä xoLltzIvo vLoL rotzsso 
sso^luosa Lo ssos orsr, Lar diwomsotzels 0L0L LotzloL ^Idrsl« Lstt- 
oitzs xrio ooorLoo2t:s seotzlooal« vrLoolxals x>02l^1ve.

Io woL ovlHoull: LooäroürLls sxlrsrloars eLotz vloowsolrs yl 
wowooLs Ls rüsuolre Llrso tz apllpatzs. Io aosstz osL ( ou -
- O) ^LoLoL ssswa oL 2^, l^o eLod Ls ssoos ooolrrsrs
Liv (Z.1Z)...(Z.1Z) rssul^L rsls^iils Luväaiiisolisls als räsuoirii
LiopleLloalrs wsi eimvls, Le Loroa :

1 sL k(x-tz)

0 vd L(x-H)

0 sd !c(x-«)

0 0

1—od lr(x-d) (x-d)- ^sv lr(x-!

-lc sklc(x-) 1 - vd Ic(x-V)

ob lc(x-L) ^sd k(x-d

0 l

0

0

^(x) - 2 I,. - /'(x) 

U^(x) --- ^(x) - (x).

(Z.IZ*) 

(z.l^') 
(Z.IS)
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uvLs Lvei^eLri extze^ivQr-e.

I« re20lV3^63 problemelor U2U?l6 Lv e^leuls 1v-ere3e222 eu- 
vouytzsrss mărimilor Momedrloe yl 2 scorburilor ^eometzriee 2- 
ls rilsueirii impieLie^tzs 2 vurslor eu reLemore 02reo3re LUM26 unor 
ioeoreLri ssQvicieQîrive eu momentze Le rüsueirs yi DimomenÄs extrsri- 
osrs vQ Lv ci3« 5.1...5.4.

Z.1.1. 23rL ^veurestzü eu o S3reiv2 eoQoSNtzrstzL QvliootrÄ 
sxeenlrrie cotzL Le 3x3 eenbrelor Le corceo2re

Io 022u1 ^vesvei soliei^Lri ci^. Lv solutzls M^leulQ-
i?L 3 evU3tz1eL Ll^e^sntzL^Ie v^oOv^eve se ^l eule^e L^. 0 ZL

§13.5.1

S, tzlnLnL §S2r23 Le Ivtzervslele Ls 

sxlstzSQtz^ 3ls Lve^e^l sxtze^lo^re 
Din (Z.1Z) r?e oD^iv §olu^i11e :

- x-enbru 1vi;er7V2lu1 O^x -

(5.16)

(5.17).

" - xentz^u 1otr62?V3lu1 îr^ x < I, 

1-ed kx x-^ sD kx

-tc sIilLL tz-eL kx

ek kx s!i kx

0 1

1^ kx

Oi 0L KX
î

o' - sd 
loc

0^ 0

-(x-lr?)* ^sL lc(x-tz^)

-I> vd lc(x-vp)

- sk lc(x-d^)

-1

(5.17)
ssl^ suv korwL mul e^wxlrl :

(5.17»)
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Z.1.2. 3arâ !oo2rvads ou o ssroivL uol^ora rsvordissdu 
os o vordiuos äio ässodläsrss vsrsi. «xosodrlo 
LsdL äs sxa osodrslor äs LorLsvsrs

Io oașul loouroLrlI xsr^isls uolîaro rexsrdissds x, sxllos^
LL «xosodrlo la älsdso^s s âs sxs oeodrsl r äs Lortsvors (rlL.Z.2)

Lo solu^la xordiouloru s soushlsl vso-> 
oogsos ss Laos 3^ » O, ^^-v«(x-d^),

-- xs(d^-d^), ^loLoä sss»a äs Loder 
vslsls äs rsrîsdso^â sls LooLroLrLL srl 
dsrLosrs. ^3r1we1s oorsspuvLLdosrs so
luției xsrdioul-ire ss ov^io âio (Z.I1) 
xriv 1ods§r3re : 
— xeodru iodervslul O x :

- vx»(x) 
(s - o) ,

» î o, 

(Z.1L)

oü lc(x—d,) »

xso vru loder voiul d^ x d^ r

sv L(x-d) Ld » 8 § < x-dl)^
?12-Z.2

(Z.19H

^.c-) vd tc t x-d X » äd -

(5.2OH

(Z.22)

- xeodru lodervolul d^^ x ^3 :
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2'^

sk lc(x-ü) Ltz - L-L î-c^A)
ü Itz l-

vir I.c (x-1^)

^7)^^ v6
-- - c^>

(^.^)

(A.-6)

oin ^Lîlc (7).I>) §<? ovl^lN'? !)<?î^ru ^.IQ '.
HLnLr^' (,).^.. .^.^6) r

x :

1 1I — sk l<x 1-6.^ lOc X - - LLX 
k k

olr lcx

- sli

- k sr! IL^ I- OI2 lQ:

olr Lo: I L. II kx

0 0

(J-J?)

SOU sul) ^02. r

^-1^1^!-
- x<> j.»i:c nv lul î^^
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i I - ek

0 vir icx LL Lil

0 Lil Lcx oir irx

0 0 0

xs Invsrv^lul v->

1 â sü lcx I-otl ^x X'

0 eil icx -tc sir kx

Q
s ir kx

Vil iLX

-- 44 -

- sir
x-tzl)^

- 1—ed lc(x-v
ic^

I-ok (^-d^) >

* sk ^L(x-V^)

I 
17

I,

I 
c

sir

sii kx

I-ok irx

x sir Lx

1-oü lc(x-di)

(::—Ä^)

5>
(x-v^)^ (x-tz^)
—2-------------2—

I^od ic(x-tz->)-dr 
lc^ >-

lc(x—tz. )1

(tz^)- ^sk(x-t-2)-

-vü lL(x-tz^) 

oL lc(x-d, ) 0 Itz

0 0 0 1 ^2^1

(5.29)
I^zrullsdrll loi^lsll 

x'urirr^is Le üioLuI Le re2smcrrs u1 
rsl2^11Ie (Z.I4) ?1 (5.15).

/o» ^0 I^o bs äetzer^loU Lo 
d^rsl. ^(x) yl .^(x) LSLuI^ü Liv
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Z.I.Z. L32?L S0lioiÄ3^Ü Ls UV QoQSvh oovoentznutz» 3v11v3o 
intz^-uv Vl3v Vu^ulsl ou 3X2 oevvrelon Le LorLsV3- 
rs

Io V32U1 dorslor LnoLroutrs ou UV Q0OSVÄ oovoevlrrutr QxlivQtz 
Lolr^dUo I>l3v VQruIel ou 3X2 oSQvrsI r äs LorLeoore (Li^*?-?)» pro-
dleM xootze LI rs2oIv3tzL in QvL

^.Z.Z

,^-x

Sil2ll3r LntzruLuoLnL in exx-resiilS 
Qstzriosslsy oorespun23hor solutziei 
x>3rtzioul3rs 3 svU3^1s1 LiLersv^iQ- 
Is NS0Q0MNS, voloures oi^oMNtzului 
ovhinutz §rin reäuoere3 LnorlroLrlL 1)0 
PS 3X3 oevtzrel )7 Ls LorLeo^re. 4>ev- 
tzl?U 0Q2Ul LIN Li^.z.z SS IWU^S u- 
tziliLU o soluție Ml r39iLL I )3 I , 

O » 1)323VL I)S KZ2Ulv3-
trele olr^inutze xc^ntzru ino2Z703Le3 ou 
o LorhL oonoentzrLvü exoevÄrioL 
( u Z.I.1) oovsiLe^inL aoOSvÄuI oov- 
oendrstz 03 rs2Ulv3tzuI 3v1/1unii unui 
ouxlu Ls Lor^s tr^3nsvsrss1e 3HS2stze 
in xl^nul womentzului.

(Z.50)

UoÄLw oü (x^ti) llLriAsls ooLLiohsrIsbloe ^(^)» ^(x)»

(Ll ) yi ^(x)/((-I^)» oo^esxuv^Ltzou^s wLrillrllor Lin Mtzrioss 00I03- 
^vLî^^^ , Le Iu LornulZreo MlnioLsIL , 3le ^Lsuoirii impieLiootre 3- 
Lessnve LvouroL^ii vu 0 Lortzu oonoevtzrQi-L ou Sxoev^1oih3be2 s 
yi! )7ssxsetziv i»?iv ^(x,d), avelesHi oL^iOi pentru v32ul e -- I.

^xlioinL x»7lvo1i>iu1 supr^Mvexii eLeoîrel^r, xentz^u O2)7iOl1s 
oorespunaLhoore oeio^ Louu Lor^e tzr3vsvei7S3le e§3le yi Le sevve 

ooovLure osre so^ioves2L in seo^iuoils tr yi ss ovtzin oLrillile 
vuruotzerisbios oorespuvLLtzos^s iooLroLrii Liv Li^.L.Z :

Ic,(x,b i-(X)tz)
k^,-- ^(x, x^) k s - i^(x,tz) k s -- --^--------------------- â---------

(Z.51)
k)7iv tzLsoele iu iiwitzL pevtzru -» 0 ss oü^ivs :

ir., (x tz.,) - - Tch-v- - U 0

Osoi MLU7illliIs Zsowebrios yi stz3vioe 03r30^S)7i§^10S 
rl!i iwx>ieL10Älre xenv^u Loourou^ea ou uv Oomevtr ooooeotr^utzy

rusuoi-
3l oLrui
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pl»v ts so^luvs ou tzrsos prlo 2X3 osotzrslor äs korLsosrs, SS potz 
ovtzlos ps vals IvLlrsotztl prlo Lsrlvsrss wârlwllor osrsotzsrlstzlos 
oorsspuv2utz03rs Loourosrll ou o sxosotzrlvL (psovru ?« s 1) 
Hl muItzlpHoorss rs2ultzotzs1or vu .^Isrlwlls l^(x) Hl t^(x) SS 
LetzsrvlloL ou rslohllls (A. 14) Hl (Z.1Z).

Z.I.4. 2srL solloltzotzü äs uv vlmomsotz sxtzsrlor

lo oo2ul lvoüroürll dsrsl ou uo vlmowsov sxtzsrlor (kl^.Z.^ 
lv solutzlu portzloulsrü 3 uvsi soustzll Ll^erso^lols s rüsuolrll lw- 
plsLIvstzs SS loluvulsHtzs Hl !^î; -- 0 Hl SS ^los sssos äs
lotzsrvolele uLsreotzs äs sxlstzsoh3 loeoroorll sxtzsrloors I-E» Llv rs^ 
lutzlo (Z.1Z) SS ovtzlv solutzllls r

kursiostzrll -/'o* /g» ^o» ^o ästzsrwlos lo tuvotzls Le tzs> 
sslllsrss vorsl. lomsotzsls <l« rrlsuolrs !^(x) Hl (x) ss ästzerwlvL 
ou rslstzllls (Z.14) Hl (Z.1S).

^sl3tz111s (Z.1Z)...().I5) rsspsvtzlv rslo^llls (Z.1Z»...Z.^ 
psrwltz rs20lv3rs3 Hl 3 sltzor os2url ds looörosrs. ttsls^llls (Z.I6)^ 

?6) rsprs2lotzL rslstzlll« Ls I132Ü oeossslra -lssvoltzürll xroos^ 

BUPT



- 47 -

âsului Ls voloul Viv 2V2II22 oomxrorsÄivü s ooestzor relații es oLssr. 
vä 02 Lvoorvörils sxÄerloars sxlLoutze îvt>r-uv Int-ervsl esu L»vr-o 
ssotziuos osrsvurs, korö ivHusv^o ivtzsrvslels x>rsosr^LLo2rs loksr- 
vslului ssu seo^Iuvii r»oürosbs, Lyi tzruvewlv sLsotzuI osupro Lvdrs- 
gii Vars xrlo iotzsrrieâlul xorQcistzrllar iuIHIoU, eure äsxrioL Le 20- 
Lul âs rsLSQsro yi Ls LovLroors sl Varel. ästzLsI ss sxplloü yj. läsv- 
tzitzstzss Normalo 2 rsIshLHar (>.IQ), (^.2?), (Z.Z2), üILsrltzs Lv 
Fo»L xrlo vol rlls parLwstzriloL Z.oi^l2l1 r

Z.2. Lore ou vsre^i suv^IrL. 7>rc>^11 Luedls

Louohiu ül^eren^iolo vec>L0Li.-v5. 2 roeuoirii Lc.'pLe<ILo2Äe
2 (LV^), profil Lväls (2.II), x>vove §1 eorleü yi sud îorwu :

(Z.Z^)^^6

ur^ä6:

o.ss)

^o1u1-l2 <sou2-tz2.E'I O.L^o^e'Ll'LoIc? IllllorL, ou
voS^lelsv-tzl ovQ^Äor^l i)O^s suv :

e^ -i- e^x -s- sti kx ->- vL lOc ) - (Z.Z6)

91 (2s 3 2 0-

lu^lsL. LSNsrZlc 2 evU3y1s1 n^sron^loIs Isr o solu-
^Lv xarbloulArü Q souLi-lei veorooLeus.

^LscrîruLvâ dsrlvshsls de a^âlvul I...Z Hi hinloâ ssoloo 02.

(>->7)

iQxlsLIoZ^svQ^Ilvils Q^srevds rilsucrlrll ss xov so>7lo
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x sk loc

1 Ic vd kx

0 -sk loc

1 0

vL tor

lc sd lrx

Ol

^2

o.zy)

oovstr^vtzolar Ls Iv^e^ors ss xoslrs ^ooe ou 
Zu^o^ul oovLIHHIor Ie (Z.6).. .(Z.I0) yL Le le^äburL Lv
^ur)oHLe Le LooLroQrsLr ^S2SQ^SQ l)2K3l. OetzsroLnoreQ soluției 
x^^tzloulcrrs se ^3oe ^IvLvL seo^Q Ls LvoLroores l)2re1.

cvosILei-IvL psrvss o^o^svL,^ eoua^lel Ll^e^evtzlsle (Z.Z^)
rssVsoÄlv §ruxu1 Le solu^lL ^ene^ole ^le eous^lel ooo(;eoe, s^ersor
âlo (Z.Z9) 
vu

yl LLoLiiä in evcastzs 
ss ovhj-lls :

xrlo rsLoIvsre Lv Lsporv

/(L)

f(x)

ssu sud

sd kx

oLl kx

lc
Icx

^ormL 2.2I

1-oü kx

od ^x

-!r sd Lcx

x -- 0

(J.40)

slwxIL r

?Llx^
0

0 Itz

0

0

0 0 0

(D.40»)

uoäs f>,, ^0 vo» t>^o» reprsLlovü xciruusdrlL Inițiali Li. xrovleosl
sIvLdul^l. LLo vsIorLls mLrlvilIar gsooetzrj.es ?' ?1. stzstzlos 2 4I

äio sso^Lunes loi^lolL x -- 0, Lsr lüstz riesle

BUPT
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oorespuvLQvoZrs dlü (>.40). »elogiile (>.40) tzL (>.40') V
LsÄsz7m1U2^e2 QilrlQlIoi' Momstz^lss rzl sirQÄLos Qis xclsuoL^LL

Larxlsälvstzs Lu orles sso^Luus 2 Lu ^uvo^Ls ds x^^rueÄ^IL L-

O30Ü SSV^LUUSQ eovLläe^oÄ^ 03 LultzL^I^ ^s odsslsJ 
tz) (0<tz <x)^ Krl^-hLLLs (>.40) (Isviu :

2lr k (x-Ä) o!r ^(x-1i)

0

K(x-Ä)

(x-ü)- c-L K(x-Ä)

I- cd (x-tz)

0

S2U suv :

i4 (^.41')

02^S xs^mltz tz^2VL^0ll2^S3 ^Llsi? 1u^(^ 1726^12^1 ^_, 2^ ^1
îu 2^SLSvvs rLsuol^LI Lvxl (Ilv tic? dlv ssvtzluue^ ou^eu-

vLl x . O-)vL vov^läc^il - eon^h.-.rntz yl ou^oscruÄ^
(Z^l) V«r?m5.be dstzc^rrilu^i^Z c'I<? v^rl^^lC' 2

Z 9I âlv ao^îun^Â o-ZU2<?lI^ v^oL ?s

x eovs^Zvt; se oou^îdo^L tz vu^lL'dlly (>.41) 96^721^6 ^<?.
tz6^'QZ.2^K?2 llolllor â6 lu^lusn^ 2lc? ^Lrâ.QlIor' âlu
'Lve lssyl O3U2Q.

Dovü pe I)3r7r1 ocr^loUSQLu. xlOulboQÄ ^0»^ ^od "^Lo
V6»i72kll6^^î1 L^I i^tz, QLrlQllS M02ei;^Z.crS yL o VQ27be Lin

.rllL^lmLIs diu SSS-tzluueQ x ^tz ss âs^s^2lu!I
Hlu (>,40') yL (Z.41') x>r1u su^Q^u^srs ds s^so^c? : 

!

(-) 1^1 . (i-,) (>.^2)

1.2^ oslslslds mărimi stzsLIvs ss xot: âstzsrmllla ou rslotzllls :
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lv rsls^ia (A.42), vel âs-sl âoilsu tzsrwso âiv wswdrut 
Lrsxtz corssxunâs LocLrcüri; oursi yi dsci solu^isi xartziculars s 
«cua^isi âiLsrso^iuls osaocLcos. lotzrucid xriwul tzsrwso corssxuv- 
Ls solutzisi ssosrals c» ecus^isi soc^sos, rssultzü cil asriwils Lo 
relația (Z.42), <11o ^swdrul svio^, ccrssxuoâ soluției dolrsls s s- 
cua^isi âlLsrso^ials noooossos (5.Z4). eoosiâsrioâ xsraosvrii 1n- 
tzsrwsâiari 02 iocurcuri sxdsrioars (rsl2^111s)(Z.42)...(Z.44) xsr- 
wlv Lsvsroioursc Oilrioilor ^somsdrios /, 'f' yi als sLcrtzurilar cc- 
reepunLützoare răsucirii icaxiedi catzs, dio iocürcdrils gsosrsllLa- 
ds 2^ dl '^tz» iodrcduss io calcule cu sswo scdiodsl: yi
io tuoc^is âs valorile x>ar»visurilor loi^iali di

Io aod odiyvuK: iocilrLürLls sxvsrioare ^eoersllLavs sioü 
villcosotzs ssu oomsotzs âs răsucire üirsod oxlloaie. Io 20SSL 022

«0 yi ^ivioâ SS303 cu Lo» Ho di Lh ?L siod äs sscioq, 
caovrare ^io (Z.42)...(Z.44), rssul^u relstziils ^uoäciasodals wri 
s 1.2x1s ?1 avulls r

- Ux)-

-st» k(x-tz) 1—cd K(L-tz)
ß
cd k(x-d) -k Ldd(R-d)

sIL(x-v) cd 8(x-tz)

(x-t:)- sd k(x-tz)
Ic

1-cd d(x-^)

â sd d(x-d) 
lc

1

(S.45)

0 a

-V-> - S I, î (S.»S)

^(x) - U^(x) - ^(^) (Z.^7)

LI Lo ovSSd 032, ix?nru )7e20^va^S2 xro'dlSllelor äs rLsuelrs 
rmx1sâ103tz2 s ou profil Lvodls, Lv ooloule Loder«ssso23 ou^
vv29tz(7rs3 ^soQ(?tz)?1os 2 sLortrurllMv(»r3ll22tzs
xsvdru Ds^s ou rs2Sll2^1 vQ^eoore suxuse sohlunll uvor Ivosrorlrl 
OSOv151o3tr1vs <ru momente ^.e i?Llsuo1rs ^IlooDsvire s^lrsrloure.

Z.2.I. IZQrÄ Lvoürva^il ou 0 ssreloL ssvosvIrrsbL svlloabü 
exoovtzrLe äs -»XL oevdrs^.0L de ^oLLso^rs

Io <ru2ul LooLrs^IL uosl vQKZ ou 0 ^or^i oovosotrrstzü, sxsd
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tz^LoL -v ou 3X2 o nÄr'elsr âG îo^ooo^S o - o (^Lsy.z.^), în
soluția x>3??Ä1oul3^2 Q sou YîoL âl^o^sv^lole v<so^0Mno s(^ ^200

" 0» - 0 x<?n^u x L - 0, s VSUÄ)7U I-

-------- iLrlQlIe oo^^s^uNL^oorc? soIu-tzLoî M^L

xo Intzc-r'VAluI x s I>!-

ÄowSN^uI (Io ^^isuolrc? 111)0^^ tzl r<?si>^o^îv ?olD^n^uI âe' Lnoo- 
volers - r^suolK? L?c din relL^iilo

Z.2.2. Lvou^oo^il ou o ssreLvL uv1^oZ7^ ^eD22?^l22Â2
o porv'Lu^e ^Lo0'2îâ(?^<-o ^u oxoen^Le

^0 2X? -^e ^or^^o^r^

1^3 'd^L'Q îvO2^02^2 1)2^1.21 OU o l'or'tz" un 1^0^72
2xo?nkr1oH. âo 22^ oen^r^I^ âc? ^or^o^rs 0-0, ^.6, în

olu^l2. !>3r^1oul3Z72 3 60U3^1(?î v(?0ll0Aens, eo L«ÂI?02 o<? - O»
- O pSnvru 0^-xLvy L4. - O, - V e xenbru
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rssssovlv x 1. '-2r1.o1.Ie ooresvuosü.x

tzoors solutzlsl xsrd1.oul3re ss od^1.v
L1r> (A.4I) xrlo lodsgrsre :
- xeodru Lovsrvslul O^x r

Ax) - Ax) ° (x) - - 0

(xenvru x -- 0) (Z.^2),

— xeritzru Invsrvslul b^^x^b^ r

A-r) ^17^: L(x-»Aäd

s
" 3 I,. î "

» l ixrk Kx-r )i!r (-. 5Z^

A k(x-^)^- (>.55U

!E-
X

(Z.56H

- xsotzru 1.otzerv2lul x I. r

- Lsd k(x-v)1 LL - LL-
2 

(x-d^) 
"2 *

0-571- oü (x-tz^)^^

° 31^ '
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SZ

- ätz 
tz^ tz.

- -LL (î^^-d^) 
U-Itz

O-S9)

6u rcLuItzatzslo (Z.S5)...(A.ZY) Lnl^vultze La (A.^Z)
ss odtzlvs xsvüru 022ul äln Z.6

O

I sk kx 1 - Lil

6^1 Lx sîi L:

Ix

(5.60)

0 - I Sil 1^5

0 0 0

B2U SUh

(5.61)

xx?n^??u înîi<?^volu1

» sk kx 
Ic

X' sk lîX

x

(x-tz^)^

0

1 - oü k(x-^)

0

0

oLl tcx olr tcx -(x-L^) 1-

sli k (x-tz^)

sk kx ol^ ^1-eli k(x-tz,) 
-ä- As.k

â ---'.I r-x 
k

oo o i (x-L^)
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- xsnbru Lvdsrvalul x I-

1 — sd kx 1-cd lrx
lc Z i-:

I- cd kx

— sd d(x-t^) 
î

0 —— sd Lx cd kx 
L

-<rd ^(x-tz^) *

-»- cd d (x-v^)^

0 0 0

(Z-6A)

Arrsostzrll /g, A' 
rs2Sosrs2,LooLrosrs2 vsrsl . 
rsls^LHs (>.46) yl (Z.47).

yl äevsrmlou. Lv ^uve^Ls ds
^x<x) 9^- bv äsvsrr2lv2 ou

LsrL eollelvsvL äs uv Qywsvv oovosnvrsv»spllosv 
Lvvr-un plso psr^lsl ou 2x2 osvv^slor äs 5orLs- 
02rs

1,2 1)2r2 Lvourosv^ ou UV WSQSVV älreov 2p1Lo2vd ao^LovLvä 
Lotrr-uv xlsv i>Qi72ls1 ou sxL osvtzi7EloZ7 äs ^or^soors 0 - 6^ 
Z.7» xrod1okll2 xoutze ^L reso1v2^L Lv Ooä sLo1l2^ ou oss äs 12 

Z.1.Z, Lvtrr'oäuoLvä Lv sxprssLo ^roäu§u1u1 oatzrlosul, oo^ssxuvLL) 
vor soLu^lsl L>orv1oul2rs 2 souutzlsL äL^srsv^Lsls veomoFSvs, vol 2 
rs2 lllvmeuvulul o^tzlvut; prin rsäuosrsu LooLrorlrLL ^2^2 äs 2x2 oso-, 
tzrel r äs korkso^rs, -L Lv 2ossv 022 ss pvQvs ä2 0 soluhls Q2L 
sLwxlLy d22svä ps rs2u1v2vele äs Is soHolvsrss ou 0 ^or^l oov- 
osvdrsvu splLosvL szcosovrlo, oovsiäsrLvä vowevtzul sxvsrLor s1eu- 
vulv älovr-uv §rup äs äouL ssrolvL ooooevvravs os ao^LovssurL 1s
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- SS

- ——-- LSU - ? ^d-- (I.^)
Q

^(-c»îr).^odLoä ou QLxlOLIe 02-

r'oo^e'rlsîrLes o ^017^2 eonoSNo^Q-
tzo. eu SX0Svtzr7LelÄ3tze2 S i7OS9Se- 
Älv eu 20SlSQ^1 Q2Z?L.Lr1 VSvhxU
022ul oLvä I^S -- ly Ml n su^^iruvS^e 
Lc? eo^SS^un^^o^r^ eol^ Lou6
^or7-tz6 ln72N2VSi7S2lE ^^2lc? 9I ^s^vs 
oontzr^red 03K? 36tzloneu22 In sce-tzLunI- 
le Ä yl SS oDHIN Q^1k2llS 02-

e0L"-S2UN3.2^o2)7S Ine^eil-
rlL ^.In 51.'-. I.7.

(x.tz) -- ^(x^ S - H(x,^)-lE --

,(x,tz -r-^Ä) - ^(x.tz) 
- —- ----------- -------------- - ---------- - S

^r

j.2^ xrlv vreoero I2 2 r

Lx.tz) -- -^-e (Z.66)

DeoL, 91 Ln 20SStr 022y t^-'lT'I.LllllS 63r 20her iLl; Z.VS 2lS 272LU0L- 
rll. i^plSdlvQtrS, oor(-L^UN32Äo2re Ln02rc;2Z7lL eu UN l20OSni; eonosv-

3l oüruL p1c.M 2<Z LvtzluuS vu tzrevS ^1v 2x2 oent;r<?1^ 6e ^?cn- 
^e^2rs, SS 90V o^hlvS I>S eois In^l^eov^, ^1n äSÄS17'2lN2r^2 Q^7l2ld 

lo^ eor20^c?rZ.s^1oe ooi'SSMn^^oZr's Lno2r7eLu7l1 SU 0 exvSnîr27l-
oL s -- I 91 MUlÄ1l)IlS3^S3 rS2UlV2ds1ox ou ^'S.

22172 Ino2i-rr2v2 OU UN oLOOUSN^ extzc?rîo^7

Io 0221I ur^I vors Ine^o^rre eu un VIUOQSN^ Sx^c-'-l.o^ Zb» 
?ri^. Z.L, Io solu^l2 ^urii^eulur?-^ 3 sou^l^î (II^srSntzl. îs §S ^^oe

-- 0 9I -- O VS lovervulul O x yl --L^
O,peo^ru lo^sr^LluI .
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Dio rslu^io (A.^) es o'otzio so
lubilis r

- xsotzru loÄsrvsIuI

0 L- x L- :

0.67)

§1 rssxeotziv s^nd^u iovsrvslui

L L l :1)

1 sk kx 1-vd icx 
IL

0 vk kx icx

0 - sLi ÎLX vk

Q 0 (.

X- sk 'LX 
tc

Id el2

SL

I

-vir Lc(7i-^)

lL SÜ K(x-tz^)

(5.66)

liomev^ul de i7LLuoL^s
rLsuolre .'^(x) sc? delie^lllu^

^(x) Yl QVOSN^Ul de 
vu relü^ls (Z.^6)

Lrrvovolere -
r7eexx?ed1v (5.^7)

>.Z. ?^2ul^2vs srlvlvd v<L^l3lrl3 QQr1v11or7 vQinvtzvrls- 
tzlve Le r?^LUvLr7l L^vLeLLvo^e irbntzru vitzevs v2- 
2U^7L U2U2IC äs Lvv2^v2^e sl rcseWK? 2 vQrsIvr?

iltzlllLLvu. ^e2uIî;2l;6lC olr^luulre Is tzr Z.I yl. Z.2 s-vu ov^s 
^Louv v3r7L3^l3 0Qr7Qv^sr1sî;îv1Ior7 ACooetzrIvS yL. 3lc? rüsuvL-^
rll LmxLbL1v2tz6 p2n^7?u vLvevrr voturi Lîm1?1v3h1vs de Lvväre^e 
r7SLe^Ire 2 .^I ^.11^ ol)^1rrutre, cx-re sLoL L-^c dsvelQr perüß
wL^ serlerea yl detzc-r^ln r^2 ^dr7lDl x><?nkru v^Lurlle vonvrcH
(Ietzs^o1u3^c^ 12^7 pvvtzru v^Lu^lIe de eolLvIt;ore msl vLwpIexs x-r'ln 
suxr^pULeK?2 de e^evrre se i>o^ >ves1:e L)^5w1.
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?roioO^roa unei siruoiuri de reLiaient a unei oonoiruotzii 
proaup^o alo^orea iipului de sîruoîurd adeova^ dosiinatzioi soesie- 
^ia, do-dorminarea ao'^iu ilor oare solioi-d" siruoiura Zi a oomdinatzii- 
lor aoesiora , Oaloulul eioriurilor Zi a iensiunilor IN S6O^lunile 
Zi pu loiels Oaraoieriolioe ale sirueiurii , dimensionarea Zi alou- 
îuirea elemenielor siruo'burale as-biel Lnoi-b sa iie saîisiuou-be ori- 
ieriile de si^uranhu Zi eiieien^u 'beluiioo-oeonomio .

normularea mairioeal^! a un:>r solunii semniiioaîive ale eșua 
tzLei diioren^ialo a r oueirii impiedioale periile adordarea oalou- 
lelor ou aZuioru Oaloulaioarelor eleoironiOe.vs asemenea,
aeoasi! iormularo M5iirioeal ' a ios-d uii1l2Q-d", In stabilirea iuno- 
-tziilor de variație a oaraoteristioilor ^eomotrioe/, ^^.Zi stLiloe

Qlerr"3UOiri1 LQ^isâion'ke penir-u oiieve onLU3?i oonOreîe 
âe inO'1^66.276 'i 2?636QQ2?6^ erlo (^?2) .^OOsie 2762uIl!Lie sini reân-be 
2n iLd.Z.I pon'bi'u inO^rO'Iri ^i-d^re.vd^inOreL ^une-hiilor renls ^le 
^O^Q-bOr ON2?8Oi62?i2iiOl , ponir»u OLSU27i OonOrsîe âe 30liOiiL2?6 Zi 

r^LELLrO «O i'T'.OO N2?in Qi^inIiiiO ^en i'O^uiinielOr' iute ?n iLd.2.1 
O . VQ-I-O^ilo 3N27Oi 'iloi'.

vnOtz 3o1ioi-dk).27eQ 68iS OOiTinIv^" VQlo2?1Ie reale al QOSsior 
^unetzii 36 noi odtzine nrin suprapunere âe eiee1;e.

Iliili^lnâ re^ulia-dele de la iormularea .uairleealu Zi alo 
^unO^iilOr reda-de in iad.I.l -a irooui la adorâarea op1;1nl22r11 
i^rUO-burilor de re^Laieni,'! uealiLale Lin dare eu perstzi sudtziri.

I^^oda preLenIraEdd pea-be ii uiiliLai" ^i neniru ol-de ti
curi do seliOi-buri.avind e lar^l (5M". d aplieaiiviia^e in re2o1- 
vafea sirueiurilor do re^is-dsn-d- lealisaie din (2?3)»

Z.4* Vdservaîrii Zi eoneluLii vrivind re^ulia-kele 
od^inuie pe dasa iormulurii inairiOeale a unor 
solutzii aelirniiioa^ivs ale eouatziei diiere i^iale 
a rueuoirii ir^viedioais

7.LlQhiil6cI.1Z)...(Z.1^ cI.13^...(Z.1^^)Zi (3.43)....
..î(3.A"i ), (3.4^î ... Z.4?î ) Ț)6rmi-b rezolvarea unor oa^uri iun-

-daoien-dkilo do inodroare odZinindu-oe ^u'rinile oaraoieris^ioe ale 
rasuoirii impiedioaie.
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^s
d.

Z.
I (o

or
iil

nu
Li

'«
)
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Ul-, 
ci-t

lipul solieitäs-ii si l'srsmür'ii
Ooi-cic- 
tsl-iski- 
eo

f-ekotio cle definiție

19 x x'
"t

d Ski kl. - ski Kx'
k eki kl_

1 _ kx'
cki kl_

________ l_________
1 Ski kx' 
k ck» Kl, 

ek» kx' 
eki kl.

20

ski kx 
ski kl.

. eb kx 
ski kl. 
Ski kx 
ski Kl.

_ k kx 
sk» kl.

k

21

-^-1
e'»? 1î ! Ski Kl,

! --"><>«'

X x'
! skk^

- ! Sk Kx'
b" ! sk ki.

l_ . eki kx 
S^KI.

22

kz^-1

s^-

i ,
! . X Ski Kx
! l- Ski kl.
! _ 1.. l< 0^

X x'
l. Ski kl.

Ski Kx' 
sk kl.

eil Kx'
Ski kl.

l.

23
! §
»

I

6It>/
eki kx -1 

ck> Kl.

. Ski Kx 
ckikl, 

- cki kx 
cki Kl,

_ ski Kx 
cki Kl.

X x'

l_
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^l-t.
lip^^ solieitoi-ii si l-srsmos-ii

LQs-oe- 
tks-isti- 
eo

f-slotio cle cisfisiitie

I
24

t^-1 6'1?

6c^

- X

- 1

0

1

X
Niti

. X'

>
>

2sj

-1
6't^

"t

sb - sk kx' 
t<i_ 

kx'

s!^ kx'

, e!^ kx' .
i_

- - n ' od kdl - I 1 - cd Kd ) sd Kd
. Kd/V_________ / ___________ /V Kd_______

dl2 -2cdkd »kdsd kd>

1 - cd Kd - cd ko « ksdKd ^d - ^- sd Kd 

2 - 2 cd Kd » Kd sd Kd

dsdkd-dsdkd 
sdkd-kdcdkd

- Odsorvsîlo»
I-W7l.mil» uoîsîs ou K 3su ou «» rsprsLlu^L sLor1ux11s 1u1^1s1» I--^, 
l!^ -1 rsspsollv Lia ISL^îurs ooss1â»rs1" 1s sdsolss x^ 
äl^ü x-0.
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LâtzUlL O.16)...O.Z1») ,i (5.4S)...O.6S) ropre-intL 
relațiile assssare dssvoltirii proosdeului de «aloul urmărit pent» 
«Ltsva «asuri «on«rete de înoLroar».

via anallLa oosparativL a relațiilor (5.16). ..O.)1) pi 
respeotiv <5.43),..0.63) »« odsertkt «L LnoLroLrilo «ct«rioat» ap1Z, 
«ale Lntr-o see^iune, sau pe an interval, aparent dupL »tractura 
a«»»tora, Lgi transmit sFestui numai pe nona de aplioar« sau pe os- 
îs urmLtoar« iLrL a inilusoha porțiunile prsmsrgLtoar» LooLrosrilor 
kt intervalul anterior ineCroirilor, Lao8roârile «rt«riosre Lpi 
transmit sisotul asupra întregii grinsi prin intermediul parametri» 
Ier inițiali, «ars depind Le ionsa yi modul de r««««are al dârei» 
Lot astLel se «xplioL pi identitatea iormalL a relațiilor <5.16), 
0.27), O.Z2) respootiv O.S0), 0.61), 0.67) «are diterL in ion^ 
prin valorile parametrilor Lnitziali.

kunLad oondiniile Le legături se pot determina valorile 
para-Vtrilor iaâtziali pentru diierits lnoîrs ari
-i resemLri oooersts. vele mai semnilioativ» LnoLroÜri prsoum pi 
variatzia «arsotsristioii gsomstri«« yi a «Forturilor r4suoirii 
lmpiedioate sint rodate ointeti« La tadO.l. Valori
le a»ostors permit stabilirea variației soeloratzi «sraotsristiei 
geometri«« yi statio« -1 pentru «asuri mai oomplexs ds solioitar« 
utilisLod suprapunerea de «Feet«, ve as«m«a«a »Lultatsl« obținute * 
»i redat« Ln tad.Z.l. permit «aloularsa so»stor aaraeter ist iai 
Ln ori«« s»«iLun« prsoum pi prooisaroa seotziunii periouloas« 
(seotziuailor periouloas ).
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Osp»4» OO^MIöOIII 0^1'INI^â^ 0131^1^01'1^1 Di. 
?L 3L07I0^IDL VMLl0k 00 kMMI 3WllUI

i

4vl° Oonsiâsnsiii Lsnsr'sls

, Rssliesnss slsmenîslon âe ns2isisn^L 6in (M3) esrs să Z3i-
^isdiliisiss Zi snâunsntzs în ^une^iens^s Zi eu uiiliesrss s^'iei- 

^^(.â.s msisnislului uliliesi presupus în primul nînâ eunosZrsnsn moun- 
ii âs vsnis^ie s esnseisnisiieilen L^omsiniee Zis see^iunii, innlu- 

Ä'.V esls spsei^ies nĂsueinii împisâiesis, eînâ âimensiunils gestiunii 
' ^i^2L. Lxisisn^s slsmenielen lipiesis ssu sisnâsnâiesds (^osimss. 
^lsidsneiler') es insduis uiili2sis ls nssliesnss slemenislon âe nseis- 

^sn^Â eonciue. îs un numân ^inii 6s eomdins^ii, esss es impun en pon3- 
^msünii, eonsiâsns^i vsnisbile inâspsnâsnie, s8 is vsloni âi3ensî.s^ 

Dnspi eniisniu sxinsm vom eonsiâsns volumul minim essZ es 
^yrzâues ls un eonsum mie âs msisniZl» In sessl I'sl ei'iîsniul esptziL 
^O^ms eonLii^isi âs Arsu^st-s minimL»

vimsnsiensrss oplimL s utiui elsmsnl cis ns^islen^n, msi ^les 
în eseul în esns spsl?e Zi svlieiLsnss âs nLsuei^s împisâieulL, eonâu- 
e.s ls esleuls i'osnî.s eomplies^s» ^eesî, lueru ss âsio^sseL ^Zplului eL 
^li r-runils esnsersnislies nLsueinii împisliesis 6spin<Z ps I : n^L modu^! 
ls îneLnesns Zi'nseemsns sl trsnei Zi âe esnse^enislieils ßsomslr ies 
,lq nLsueinii« In sessi esr pnedlems ssis neâeienminsiL Zi 3e v« uii- 
.i^s msloâs iisnsiivâ, s^ieL âs âimensiensne pnin înesneLri suees^i- 

XSv
1 0 âsiâ sisdiliiâ I'oi'ms Zi mLnimss see^iunii nsesssi's ss pu-

^s tpnOdlems âisiniduinii msienislului !n sZs i>sl îneîi s8 obținem v 7,- 
loni sxinsms peninu esnseisnisiieile Zeomeiniee sls sse^lunii l^ Z- 
eelZZi eonsum 6s mslenisl» ^esssiö pnodlsmÜ s ^esi ns2olvnr.in v^- 
nisnis sesluisZi eonsum 6s msisnisl (^. - evnsisni) psninu p^inu '-i- 

pü^i 6e ssejiuni^ eels msi uiiliesie 1s nssliesnss âe lon^snouns Zi
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s.versv sis Zssisl« âe suiodssculsnîs L^ele»

4.2» Sec^iuLi âe rip profil âssckis

4.2.1 » Varistis carscierisiicilor ^eomeirics 1s secțiunile âe 
I simeirice

In csLul ulilirârii unor elemenie âe rsLisien^S reslirs-
.e oin Profile I simetrice, cu I'orms Zi âimensiuniie âin ^16.4.1,6^-
^scierisiicile Zecmeirics necsssrs âsisrminLrii iensiurrilor normale

Zi s ^luxurilor âe Lor^ecsre sini âaie
âe relsjiile :

2 ? di .

24

d d î.
I,- ;t4.Z)

>'2.6.4.1.

- ^ ( tr > 2 (^.4)

Milirînâ pi's^smul OS^ psnîi'u - const.» Zi cu un pss 
< e mm penrnu lZ^imes k> s-s obținui vsris^is scesivr» csnscic.nisiici 
^^c:2ernice cinâ dimensiunile d Zi k vsrisrL»

Vi2usliLsi*es vsr'is^iei scesior csnscî.si'isî,ici ^eom^r.nic6 
s^â i'âcur pi'in L^sssrsâ pe ?Ii)LIMZs scss^or* s^sl'ice»

OrsUcele s-au i-epiSLen^ai suprapus pentru -cLie pairu 

varianis âe secțiuni , âe aceeaZi arie , âar con^ectzionaie âin 
- i .

^pI.atdenLi âe grosimi âiieriie .peniru a se eviâenhia ?i limiiele

5.r ire care variata acesie caracierisiici Leomeirice.
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P13Ü14)1 obr 
117 50.51 k 
o.'Oi. 455icnt2,'0ör»i52') 
0 0X177 ^0 5 
-, 175 l <5 I
r-nid«'r H-i750000577 V4l_04KO4 001 71 :'> 
xco 557 -,7r 
> "!7I r^,?7> 
^31N/7l't 1^710000071 V4l-02554 IUI 72 r'I 
500517 »,72

-.^177 «2,3) 71,7.7 
5 51NL7« '' '//1' X,'71. - ' ,54.0, ' NX« 72 » '»54.^,« k"« 4-'
1' 1. ' xn '//-.x,'^',S2l'-'),'»'/bX,'! 8',2X,'Itt',tzx,'I2'

X,' 5>,',9X,> I7',9X,'I'/ox,';' ,?2X,'!'/«,x,' r 4N«, 
I3X, '0'1 ' ,dX ,3 l ' IN ',9X ),'! '/tX, ' l ' ,42« '-'),'!' ) 

x! 4 i-l ,2 7; ,S 
.-t t-?.«»v77>/7?

1 - 77 «° **;,*«
!---!» 7!»*?. /L«-u,**2. »ö»77/2. »72*N**Z./12. 

7 X0 *3 »»2. <-7 7/ 1b.

oiI75«2,5) 2,ol,21,5^1,71 
c 01N/.7« 5,x, ' ! ' , 13,ZX,4«59.Z,2X),' !') 
0 0N7I5I05 
I ! 175 «2 ,b) 
^°rn47< dx,'!' ,S2<'-'),' r') 
I755 7 
501147«141 001171 54 1^710000571 51 4075 0475 ? 19/kX) :') 
rcoei7 
--01N47I41) 
I 5« 0'1.5 2.'9'. 01.0)1.50. ' 3' ) OL 70 1 
Ol.35- «2 ) 
5 7 ) 1 
1' '10

I» 5lL»4.2» «sl« r«â»lS v»rl«^l» orxrlOrlsllellor soo- 
^elrlo« p«Qlru L « S.000 6 » gl I» o«r« lSIpll» a*
^»»»L âl» Araal»i <sî»oâ»râlr»^«) « 10 », « 12 »,

» 14 » ,1 î^ » 16 ».
' Irr L1L.4.Z. «sls r«ä»lS wliHl» «e«1ar»yL o«r«oLi»l»»

Viel -»»»»îrl«« p»oLru L « 6.(XX) - 6 » gl lLlpll« s« r«»1l-
>«»»t eu Ar»,l»11« » 10 E, » 12 », « 14 » gl » 16 ».

V»rl»^l» «vel«rl»rleL1or s»o»»^rlo« «1« s«oHlu»lL 
4 - 10.000 „? ,l Lz - 6 ». - 12 ». - 14 r^ » 16

4^ « 1S „ r»«l»LS L» tls.4.4, l»r psLLru » 10 » gl 
4^-14 », » 16 », » 18 », 4? * 20 » ««4« r«ä»lS l» tl^.
4.S.

4e«sl« Ar«tl«« o» r»ä»u »lll v«rl»^l« v»r«or«rl»llol1or 
M»«»»4i>lv« «l»a d gl k »« »»alkloN dl gl d»oä« ä« älslrldu^L» » »- 

p«»lru »o«1»gl «o»»» 6« »l«rl»1 (4 » 8»r, ool^o-
»» »* r»»1l»«»»L gl, p1»ld»»«t ou ^ool»l äHorckl».
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20

1,67 
t,/t^ 2,00 
t,/ 2,33
t,/^- 2,67

/l1x10°) 
I^/ l9xl0') 
8^/ l1,6x1(/) 
It/ l1,2x101

40

50 100 150 200 l mm 1

l mm^ 1 
s m m^l 
lmm^ 
Imm^î

60

kiL.4.2. VLU?ÎLtzîs esrse^sris^iej.Ior' Lbowet.riev psnîr»u 
« S.000 ww^ gj. » 6 HM.

klL«4«Z» Vsris^i« Q«?«ersrîsrieîlor L«omeîi?ie« psnîr»^ 
» 6.000 ww^ Zck » 6 mm.
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kiL.4.4. Vsr'isjis 5>
- 10.000 wm gl -- 6

esrse^srisieilor* seome^les pentru 
mm.

kÎL»4.^. Vsr*is^ls esrseî,srlslei1or* Lbvmsîrioe psnîru 
» 10.000 mm gi - Lomm
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vsosnees Is sLstrilinss vsnis^isi esnseLsnisLieilon sso- 

«sLnies sm sLsdiliî, âoweniul âe vs^is^is si IL^iwii d^slO,240l per>- 
Lnu primul os?, dLsI0,I60^ penLru osl âe-sL âoilvs, dLlI0,270s psn- 
Lru sl Lrsilss gi de^I0,2Z0^ penLru si psLruIes, «ossL âomeniu Lrsdu- 
ie limiLsL ssL^el Ino L sso^iunes sâopLsLL sü nu prerinLs psrieolul 
âv pierâerss sLsdiliLL^ii loosle. LL nu exisLs psriooluL âe pisrâsrs 
s sLsdiliLL^ii loesls prin vslosrs Lrsduie InâepIiniLL oonâi^is^I2I^ :

L4.Z)

psnLru Lslps ovwpriwsLL, unâe d* - ld-L^)/2 isr -- IZ psnLru Ol Z2, 
Lsd. Z.ZI l 121^ .

vîti sosssLÜ oonâi^ie rsLuILâ :
— penLnu - Z000 mm ,' î^ — 6 mm :

*1 s 12 mm, d 266 MM î
-- 14 mm, d ZIS mm î
- 16 mm, d Z70 MW

IS mm, d 422 mm »
— penLnu - 6.000 mm.' îx - 6 ww :

îl s 12 mm, d 266 MM »
îl » 14 mm, d Z20 mm »
îl s 16 mm, d Z72wm »
îl 16 mm, d 424 MW î

— - 
penLnu - 10.000 mm , L^ - 6 ww

îl 12 mm, d Z04 mm >
îl 14 mm, d Z Z6 ww »
îl - 16 mm, d 406 MW »
îl - 16 mm, d 460 mm »

— 2 
psnLnu - 10.000 mm , L? - 10 ww

îl » 14 mm, d ZZ4 MW >
îl « 16 mm, d 406 mm î
îl s 16 mm, d 4Z6 mm »
îl sr 20 mm, d ZI0 ww.

Oonâi^is âe sLsdiliLsLe loesIL s LÜIpii oomprimsL» nu 
Impun» nioi o limiLsrv In sâopLsrss lü^iwii LLIpilor. liwiLsros esL» 
âsLL numsi âv exisLvnjs rsslâ s secțiunii âe Lip I simsLrio.

LLsdiliLsLos looslü s Inimii prssupune inâsplinirss
eonâi^isi ^I2ll :
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(4.6)

unâe, - k - t^, t^ - t^ «rosimes inimii isr R - )1), reristen^s âe 
oaleul pentru 01» )2 ^1)71 .

vin eonâi^is âe - eonst.rsLultâ :

- 2 d t, 
k - -----------------

^2
(4,7)

o««» os eonâues, Ln eoneorâsn^L eu rslsjis (4.6) îs eonâi^is :

260 t 2 î->) (4.L)

inimii. In esLurile eonereteesre sâ «siLw?e stsdilitstes loeslâ L 
snelirste se odtzine :

- pentru 24 - ).000 mm^, t.

*1 - 12 mm. d 1)2,6 mm ;
- 14 mm. d 110,0 mm ;
- 16 mm. d 94,6 mm ;

îi - 16 mm. b 62,6 mm ;

- pentru
2

- 6.000 mm , t

îl - 12 mm, d 90,9 mm ;
îl » 14 mm, d 7),61 mm ;

- 16 mm, d 64,96 mm ;
^l » 16 mm, d )6,66 mm ;

j - pentru 2» 10-000 mm ,

4l s 12 mm, d )2,16 mm ;
îl » 14 mm. d 27,)9 mm ;
îi - 16 mm, d 24,14 mm
îl - 16 mm, d 21,)7 mm ;

- pentru 2- 10.000 mm ,

îl « 14 mm, d 12,)9 mm ;
îl » 16 mm, d 10,64 mm ;
îl -- 16 mm, d 9,6) mm ;

îl - 20 mm, d S,70 mm.

t^ » 10 mm ;

2 * b

» 6

t^ « 6 mm :

MM

mm

V6n eonâi^is âe stsdilitste 1oes1ü e inimii rsLuitâ eL 
dimensiunea minimL neeessrtz pentru lü^imes tL1pi1or este âe d - 1)7
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penlnu pr»ime vsrisnlL - ^000 mm , - 6 mm), d- 91 mm penlr»u â do-
p

US vsr»ienlL l^ - 6000 mm - 6 mm), d - Z2 mm penlr»u s lr»sie seo^iu- 
ne t^ - lo.ooo ww^, » 6 mm) gi d - 12 mm pentru s pelr»« secțiune

A 
(^ - 10.000 mm , - 10 mm).

Oondi^is de slsdililsle 1oos1L limilLSLLâ domeniul de vs- 
rie^iv «1 ILjiwii d 1s slinos inler»vs1u1ui gi pnsolio nu L1 1imiles2Â , 
1s dreepls.

kon^iunvâ ^âsureiL din slinos L^atioelor esle domoniul 
IL^imii d oe nu posle ^i uli1i2sl 1s r»es1i2sr»es de secțiuni profil I 
siwelr»ie.

4.2.2. Var-is^is esr»soler»isî. joilor» «eomelr-ioe 1« seetiuns
de liv I ssimslr»ioe

I^s secțiunile de lip profil desotiis I, esimelrie de i'or»-
ms gi dimensiunile din ^^.4.6 po2i^is eenlnului de L^^ulele Zi s osn-

6

ki^.4.6.

lr»ului de inoovoisi'e-i'Lsuoii'e , respeolii 
oaraolerislioile §eomeli»1oe ale sectziunL 
sinl dale de relațiile:

p 
k - 2d li

k d? 

i
d > d , l,

(4.^)

(4.10)

(4.11) <

(4.12)
8

(K-- ) r
8 « (4.1Z)

z (d^ * dz ) » (4.14)

l - -^-4------------^—2—
12

* (d-^o d îz

* ^0 ^1 (4.1^)
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3tsdi1ire« moâului âe vsris^is s svsstor wârimi Asometri- 
«« s-s rsslimst eu scuterul prasrswului LS 2 vsrs permite âsterwia»- 
r»« «vester« eu voQâi^i« e» «rin sL râmimS eonstsutS (L- eonst.) vs- 
riimâ lățimile tâlpilor gi d^. Vi2usli2s>rs» «vester vsris^ii s-« 
obținut pe Ms^ive tresste pe klQDLMS.

...' ^5:^^ <L,' ^-7»>

- '^^..Il 'î l'>ilp^?^5;ll t0I 1^ r<>

I-< >
i'!7pj9^^L7I l_^I Ii. :'I

n ^1^ <> «i.1 >
-7<-<;Il 'i, I?-Iir^8^c-7l VL!.g^p.L» tUI IZ -'>
..00^^7 ^,73

<^,z) I?,77,73
v<''x^l /7X, ' -t» 7,'. ä- Ü-^'« 7^»',^^«',

^.' 7^°',^^..,' 73--' ' k^1 ' //bX, ' > ' , ?d ( '-' r ,
_ ' , ' / » ' ? UZ ' , 7< , » ,7 X, 'L ' , 8X , ' I^i ' , 3X , ' I , 9X , ' 5^ ' , 9X ,

,--X, ' I r» ,7X, ' ! ' / 6X , ' I ' , ?bX , ' » ' /ÜX, ' ! 11 ' , 3X , ' ' ,6X ,
* 1 ' ^ , 7 x , * N1' , ä X, 3 t ' 11' , X) , ' 11 ' , 7 X , ' ! ' / b X , ' ! ' , ^6 ( ' - ' » , ' ! )

"> L 1 ,16 . , 7>
1

^c^^77-^»7rr/73
r'3- (-i^--r- "m-7?/7. "-37-73 )/ l 3?! 7 *^7^*83*73 )

7- 4-t n/7. -70) --7» <-1^7^ ll-VOt -»?.^63*73

' 3 . x- 71. / Z .
> ^33^-?.-r-73/

73 li. ,3 ) ,71,8^7,5^?,II
^(^X,'1 ' , 73,3 X, 7l « L , ^.X , ,4 l 3 o. 3, ?X - , k^X.3 ,' !')

7_ l^ ,dr
'37t dX,'." ,7 6t >

1'7?" 7
l- 'X^^t'r 1LI 30^x77 <;3 I^7?.3^oc^7I 81 x_7^ 3^7k ? 1t)/xl :')

3 " ? 7 , o
-?k<"'37t3L>
:^l '3'.'3'p..3X'.r3.'^ 03 70 I
0 l_ 3 8 3 l 1
^7_'°
- '-'3

^ÎL.4.7 ss^e r*sâLî,â vLU?i.«^îs eM7«6^er»isîieiior* LSowe- 
rrîev, inelusiv «sis nsesssrs râsucr23?îi LmpleâîQs^s, pen^TTu - 
» H.000 ww^, k - ^00 mw, 10 ww, - 6 ww, gî p6nîr*u î^ - 12 mm 

« 14 wm, r,^ - 1d mm zi 16 mm- R6pr*826nîsr*6â sessîvr* vsris^ii 
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psninu cele psir*u grosimi siv iLIpii i^ psnwiis sisdilinss dsnLÜ ds 
vsrisjis s sessioi* esnseisnisiiei.

In ^1^.4.6 68^6 nsdsiL vnsis^is seslo^sgi esnseienisiiei 
Lvowsinios psninu - 2.000 mm , ti - 200 mm, i^ - 10 mm, i^ - 10 mm 
gi psninu i^ - 12 mm, i^ -- 14 mm, i^ - 16 mm zi i^ -- 16 mm.

l'sninu eslelslie douü vsnisnie de ssejiuns vsnis^iils es-, 
rsetzsnisiieilon sini nedsis în ^iL»4.9 Zi 4.10«

Domeniul de vsnis^ie si mLnimii ^10,160^ sisdilii ds 
eondi^iile es seessiL see^iune s8 exisis t'iLie ineduiv limiisi din 
eondi^is ds sisdiliisie loeslL s eelon douL iâlpi. Impunind gi in s- 
essi esL eondi^is l4.2) ss od^ine peninu islps supeniosnâ :

di 2i^ Ic * i?, l4.16)

gi nsruliL :
- pentru - 2.000 mw , i^ » 6 mm :

ni, din eondi^is ds exisien^L nsslü domeniul dv dsi'ini^ie sl lü^imii 
byssis msi mie deeii eel deisnminsi din eondi^is ds sisdiliisiv, isl- 
ps supeniosnâ nu pnsriniâ psnieolul ds voslsns.

lL^imes îâlpii inksniosre in eondi^is ds ^ -- eonsl.

î » 12 mm , 
l

)20 mm ;

'L^ - 14 mm, )72 mm ;

- 16 mm, 424 mm ;

»- 16 mm. 476 mm ;

- psnlnu - H.000 mm , - 10 mm :

« 12 mm, d^^ Z22 mm ;

« 14 mm, ^^Z74 mm ;

- 16 mm, 426 mm ;

- 16 mm, 476 mm ;

- psnlnu
O

- 6.000 mm , - 10 mm gi - 7.000 mm 1^-12 mm:

- 14 mm, d < )76 mm ;

» 16 mm, d 426 mm ;

» 16 mm, 460 mm ;

î^ - 20 mm, d ^)2 mm.

6s odssnvâ eL dsîoniiL tspîului oL psninu sessis sse^iu-
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60'

^.0-

20^
1 2 Z

G

lms^l 
lmm^^

lmm^ 
' m ml

-2_

/ / Z

)0 60 Y0 120

1. ti /!)- 1,5

2 - N/7Z^1,75

2,0
: ri/tz - 2,25

D
Ir /l1,^.xi0^ 
Ir /(6x10^! 
^^/10^

0 , Imm !

kis.4.7» Vsris^is eM?sQîSr*i3iioiIor* Ldowsri'iee pen^n - 
» ^.000 , ti - 20O llMß - 10 ww yî » 6 ww.

2: tl/tz -1 

- ti/tz-1,6
^.- îi/lz-1,8

Ir /ll.^xIO^^ 
It /l Lx10d, 
5c^/10^

^0

lmm b j 
l mm^» 1 

lm 
lmm^) 
lmm^l

L0

?ÎL»4,6. Qsi'seîsr'isîieilQr' ßSODeri'Ics -
» ^.000 , 'd^ » 200 » Io wm Zi « Io Dw»
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^»0

20

0

lmm
smI 
lm j

lm

60

kls»4«9. Variajis esr*soisr*isiioi1or* ßsows^ioe psn^u ä - 6000 o
mw , k » 200 ww, mw Zi » 10 ww.

ki^.4.10. VsrisjÎL esrseei'isLleilor* Lbow6rr*ioe penir^^ » 
7000 ww^, » 2oo wwz î. » 12 ww L »12 ww.
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esîe :

- d^^l (4.17)

AL impunind soessZi eondi^ie (4.2) de s^sdiliîsre 1oos1L Zi s soesisi 
^L1pi so od^ine :

z - k r^) r»
(4.16)

Rels^is (4.16) limiies^L domeniul de vsris^ie s ILtzimii
1s siin^s in sZs t'el inoii. nioi î.slps in^eriosrL sL nu vosIeLS dsoL 
este supusL Ie eompresiune Zi rsLul^L :

r^ -- 12 mm, dl 64,7 mm ;

- 14 mm. dl 29,7 mm ;

r^ - 16 mm. 48,2 mm ;

r^ - 18 mm, dl Z9,8 mm ;

- pentru z - 2.000 mm , - 10 mm :

r^ - 12 mm, t>l^ 22,0 mm ;

-14 mm, d^ 21,4 mm ;

-- 16 mm, 16,72 mm >

r^ - 18 mm, d1^ 16,67 mm;

- peniru 4 - 2
6.000 mm , - 10 mm :

- 14 mm, dl^ 62,66 mm »

r^ - 16 mm, dl^r- 22,00 mm î

r^ - 18 mm, di ^ 46,69 mm î

» 20 mm, 44,00 mm »

» peniru 4 - 7.000 mm , » 12 mm :

r^ - 14 mm d^ 20,82 mm î

- 16 mm. dl ^ 44,20 mm î
^-1° mm, ^l^ )9,60 mm »

- 20 mm, dl22,60 mm.

Vslorile minime deLerminsîe peniru IL^imes tălpii superi- 
oers seLis^se Zi oondi^iile de s^sdiliîsle 1oos18 Zi s iülpii inte-
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nioane eînd seessîa esîe supusü Ia eompnesiuns. Nessle eondi^ii esns 
Iimiles2Ü domeniul Iui d ls siîn^a inlenvalului esîe nepne26nra^ 
pnin domeniul tistzunsl.

Oondi^ia de sîsdiliisls loealL a inimii (4.6) esle îndeplini- 
î8 pnin sle^enea în81^imii inițiale a secțiunii (ti 6ZZ,L mm penLnu 
Lnosimes minimâ s inimii - 10 mm)»

4.Z. Lsotiuni de rin nnoi'il înetiis

4.Z.1. VsriâLLS-LSr^e^Ll-LsliLLlLr LtzSLL^iLL.1» ÜL
^io. LLssoQ-âsiLiL

Oanaolenisiieile L^omelnioe ale see^iunilon de lip etieson si-
melnie ou ^onma Zi dimensiunile din i'iL. 4.ll sini dale de nela^iiler

d-k^ / ti^l^ - dl^ 
"24

riL»4.ll

(d^ -» ; <4.I9)

2 r.. r»
I. - -------------^-6- ; l4.20)

k * d

° b

L4.^1)

dri ti r. - t> r,
L - ------------------ ---------- -  ( dr. - til^) ;

2 46 ti r^ > d
(4.22)

dti ti r, - d
3 . - --------- (2dl. tiî<)). (4.2Z)

o 46 tir^ dr^

ki?0Lr*smu1 speoisl inioomil pentru sisdilinse vm?is^isi soos- 
lor* oei7soiei*islioi Leomelnioe, 06 Z, oondi^is snivi oonsisnle 

- oonsl.) s-s folosii pentru douL valoni ale aoeslei anii eu oile 
paînu vanian^e peninu ^ieesne în ^une^ie de Anosimile de pla^denLi 
uriliLaie. Vi2uali2anea aessî.on vania^ii s-s ^Leur pe klltl^MZZi sîni 
redare în kiß. 4.12, 4.IZ, 4.14 gi 4.IZ.

BUPT



-61-

1^7667? 3

c0^71^35
'^'175 C) ,? -
:-O^L7("L 1^7^00'00571 VLl_OL?5L l_OI.IL :') 
^005?7 *,71

75(5 ,2! )
^0?^L7l'8 I^7?00'3L57I VL60L?5L l_OI 7? :')
-605?7 *,72

^175(2,3) 71,72,L
53^^L7('I'//I'X,'71 - ',54.^,- 72 - ',54«^, ' f^O L »

.' >1 //6.x,'*- ,e-Z( '-'),'*' /Lx,'; 8',^x,'i^»,8x,'ir',
^'^x ,' 5^ ' ,9X , ' 5^ ' , ox , ' 17 * ,9X , ' ! ' /6X, ' ! ' 9 6ZX, * ; ' /6X, ' ? ^' , 
2 3x ,« .11 ' , AX,4 l ' 0^ ' ,9X ), ' ! '/6X, ' ! ' ,L3l '-' ) , ' ! ' ) 
.) 0 4 3»??,23. ,S 
o-t L-?« *3*71) /2«*72

I - i**2.*0***./24.»1l 0*71-3*72) /(0*71*8*7?))**2«*(3*71*0*7?) 
/ I-l'3*71* ( 3. *0**2. *71**2. »*0*72 *(0**2. *3. *71**2 «))/6.
3 ^1«3*0 /48« *l 04-71-3»! 2) /1 0*71*8*72 ) *(2« *O*7?*ü*7l)
8 *0/48«*l 0*71-8*7 2)/(0*7L*3*72)*t 3*71-0*72)
7 1^"». 43 **2. *0**2« *71*72 /l 0*71*8 *72 ) 
^^177(2 ,^) 3,^1 ,21,5^1,5^2,71 
4'^1^7(6X,'! ',I3,ZX,1(59.3,2X) ,' !')

'^^175 l> ,L )
> ->X, ' ! ' ,63l '-'),'!')
7 V?.- ?
ÖO^"1L7(«L OLI 00^171 5L I07?000667I ZI L575 3L75 ? 10/^) :') 
LcO^?7 8,0^

3?0L7t LI)
I?( '0'«Lk.^.kO.'v' > 60 70 I
60385(2)
873?
5 ^3

vowsniul âs vsr*iâ^îs si lâ^ÎLÎi d s L'osr QäleulLt^ as^sl 
es^svo^iunes sü sxîsîs L'ÎLÎo ld L 160^ , dL psnlru - 
- -.ocx) IIW^ gj. dL (Io, 2901 , d L l20,2M^I penLi-u L - IL.ooo mm^, äsr 

se^sî âomsQiu îrsduis lîmiîs^ din eonâi^îîls âs sîâdîlîlsîe lossIL s 
LLIpîlor gl s inîwîlor«

kurildâ eoQâî^i» âe s^sdili^sîv loesIL s (Llpilor* (4.6) ss 
odjjins :

- pentru - 6.000 mw , î? « 10 LM :

1 .^ - 12 mm, Z22 mm ;

» 14 mm, Z74 mm ;

» 16 mm, 426 mm ;

» 16 mm, 476 mm ;

BUPT
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^16*4.12. leilor L^omelries periau
z - 6.000 lâ gi r? - 10 UM

- pentru - 6.000 222 , - 12 222 :

r^ - 12 222, d )24 wD ;
» 14 222, i> )76 mm ;
- 16 222, 420 M2 ;

î^ - 13 M2, 480 M2 ;

2
-  ä - 18.000 M2 Zi - 16 l2M :pent.ru

- 20 Dw, -)8 222 ;
r^ -- 22 M2, ^90 2M ;

- 2^ 2M, 666 222 ;
- )0 2M, 798 222 ;
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Vsris^i» 0Orseîsris1.oU.or svowsLrios psnîru 
« 6.000 ww^ gi » 12 ww.

- pvQîr*u » 20 mm :

î^ - 20 mm. d S40 ww ;

« 22 d S92 mm ;

» 2S mm, d 670 mm ;

» Z0 mm, d 600 ww.

vin sessîs vslori rsLuI^L oü stsdilirsis» loesIL mi liwi- 
i Ls^rü vslorîle maxime ale IL^îwxi d gL sossîs» sLmL liwiîs^s âs sxîs- 
îssttâ ^irioS s sso^iunilor.

! rinLsâ sssws âs oonâi^is Lwpusü tu pr*osr«» os sris sL râ»r- 
»L^ ooms^snLL (L « oonsî.) valoarea rmLI^imii sso^iuniî ti, Ln ^uno^is 
âs Hg^S âsîL âs rsls^^â :

z - 2 dr 
ti » --------------

- t-
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lmm^1 
l mm^1 

lmm^^ 
l mm^l

ti.

ss

^0

-ro

kl / - 1^9
/ t?. 167

IM.'. ?xio^) 
Ir /l^xlOb) 
li )
3^7/il.lxl05^

ö /( 1, H x 10^.^

^^111
-1.22

D L'
2

lmml

li^.4.14. Vsris^is esi se^vnis^ieiloi' Lbvm6î.nie6 peninn 
ä - 16.000 mm Zi î^-I6 mm.

OîiliLinâ eonâi^is âe s^sdîlit.st.e loeülä r-» inimii (4.6) 
sv odjine nvls^is esz?v limirevLÜ IL^imss d Is s^in^s in^vnvälnlni : 

b - L 90 )/(2 r^). (4.25)

tzi esre ä^1 vinmtz^osr'elv vslori p6ni,r*n sve^.innilv ^nsli2sî,6 :

- pvn^rn - 6.000 mm Zi - 10 mm :

» 12 mm, d^. - 294-) HW ;

- 14 mm, d - 2^2,) mm ;

î^ - 1b mm, d - 220,7 mm ;

î^ - 16 mm, d - 196,2 mw ;
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ti / t?- 1,50

i m

l mm^) 
lmm^ 
lms7l^)

I / l 5x10^) 
Ir /l^xi.vb) 
It /l^,5>-10b) 
5xr-2 ^0^ 
LwLM.b.io^

dO

ki^»4.1^ Vürisjis e srseî, seismicilor* ^omsMeies pentru 
5)

X - 16.000 mm Zi - 20 wm.

o
- psnMeu - 6.000 mm Zi M? » 12 mm :

M^ » 12 mm d-â ^)Z,6 .
M^ - 14 mm, d^- 4^7,6 mm ;
M^ - 16 mm, d^- 400,4 mm ;
M^ » 16 mm, Z^)^,9 mm ;

- psnîeo k - 16.000 mm Zi » 16 mm :

« 20 mm, d 6o6,2 mm ;
î,^ - 22 mm, d â ^^2,9 mm ;

- 2^ mm, d - 466,^ mm ;

î^ -- )0 mm, d - 4o^,^ mm .

- penr^u. - 16.000 mm gi » 20 mm :
20 mm, d - 6S6,4 mm ;

« 22 mm, d - 776,^ mm ;
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- 2^ UM, 66^,1 UM ;

- Z0 mw, H7O.9 mm .

vsel,pi»eeiio nie! Is Swings înîenvsluluî nu se pune pnodls- 
ws IimiiLniî lü^imii d âeosreee peninu vsloi'île msxîme sie Ln^I^imiî 
tl tp«nînu d -- ssejiunile nu l'IsmdesLÜ loesl.

4.z.^. Vâr-ÎS^L SLr^^tzLiLiirilar' ^Q^L^Le 1a 
âe riv ekeson ssimeînie

UiiIÎ2LU?es l.^noi* see^îuni âs iîp e^ieson ssime^ie, Is resli-
Lsrss slemenielor* 6e neLisien^S eu 5onms Zi âîmensiuni^e âîn L'ÎL» 4.IÜ

presupune L'olesines ur'mâiosr'elon i'vlsjii
penLr'u esleulul esr'sersrisiieiler' Lvoms- 
inies :

* 2 k r? ; 
d!^ r, * d k L„ 

V —
^6 »

2 k

12

rÎL«4*1b.

-,. 2 k?t? -»- dî^

* ()i — Vg) d ;

- 2 d k

§ - L 4. d . M. . 
o 1:^ 1-2

« o ;- -0 d ;-- dixg -» k/2) ;

^4 Z d k/2 ;

cc> - 1 L ;

(4.2b)

(4.27)

d k r» 
-------- ; (4.28)

^0 d . 2(^-- >g)^

(4.2^)

(4.Z0)

(4.Z1)

(4.Z2)

(4.ZZ)

(4.Z4)

(4.Z5)

(4.Z6)
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"vi ° o r <4.Zb.1)

"62 - "2 3 r, '0
(4.Z6.2)

e L)
 tt e °^
d 

—
--- 4-

IV
)

(4.Z6.))

. 
l<>

^r! 
-»-»cv 

Ll4-

^2!

cjl c«°
I« 

Ä

(4.?,L.4)

. s/dr- kr^, / dr^
°-' v!î^î' ' 12

; (4.Z7)

1 /L)^» " 62 * ^D_ >
0 - - - i -— - î

d^ -»- 2kî^ I 2 2 L

(0 „„ 4^6^) . »^4 »^î > 04 (4.ZS)> î -— - -^ 2 /

"v - 2 * v ; (4.)9)

l-» 
4» 

^Icv 

« 

'I"' (4.29.1)

"2 '"v2 » (4.29.2)

(4.29.2)

î4 ^64 2 ° r (4.29.4)

f-o ' ^1 ^^4 ^z) tD 2 4 . (4.40)— »
z 

!
^2 4- 6c-

4
^b

2_ - 6Z-â4 (4.41)LO ^0
8^ -° 0 ; (4.41.1)

cos '

e>
 

r̂
) Li
V)

«5 (4.41.2)

2
' 1 <^____

(4.41.2)6 2 6^*6^ '

(4.41.4)Z ^D 6 2 cD î

b<D 7 â L^ d r (4.41.2)
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O _ M^k)4 ^L)7 cx, 
4 b i (4.41.6)

^c2g "
-2

4 _ . (4.41.7)2

^L>1 * . L. .
-

(4.41.S)
2 ^2-^4

L_ -- § Ss â6I> , (4.42)

0 - â âc^ ^tî ^L-2 ^6 * 6 *

. (S.ÜZ 2^7) (k ; (4.4Z)

— 0 ; (4.42.1)

z â - - 0 ; (4.42.2)

- e (4.42.Z)

^ä) 7 - L ; (4.42.4)

^6 - ^^6 - L - (4.42.5)

2 24 - t> . i- - ____________ (4.44)
L- 4. d- ^2K
^1 ^2

LS 4 ^nîoemîî permîîe oslenlsr'es sees^or wLl'iwi 
Asomsîr*îee In eanâî^Is sriei eonsisnîe, pentru âlL'eriîe vslor'i sie 
ArosÎLÎIor' plsiden^Ioi* uriIÎ2sie Is ^esIÎ2si?6â sse^innli, eînâ âi- 
»snslunlls d Hi vLu?îs2â» VÎ2usIÎ2«?es sessîoi' vsrls^îl s-s l'âeul 
pe klHL^MZ.In L'iLw?« 4.II. sînî reâsrs v«?Ist^â.Ie «ess^oi* esrseîs- 
rlsîlei Leomeir'iee penirn -- 1^,000 ww , 10 ww, » 14 wm gî
r» « 10 mm. In ^16.4.12, 4.IZ.» L.I4, 4.1^ slnî r*eâsis limliele înri'S 
Lsr» VLMÎS2L sees^b esi'sQ^ei'iL^iei ßbome^Ies penii'u » 12.000 KM 
pSQ^rn âouL vsr'îsnie âs secțiune tzî âlL'er'iîe plsidsn2î, r*sspee1.iv 
pOQ^ru - 1^.000 HM roî penirn âonâ vsrisnîs.

VsrisLis IL^Iwi! d l de^20,640j , dL^O,^, dL^20, 
S20^ y d,Ls^0,4I0^ ) pen^u eele psîr?u es2m?î snsIÎ2sî,e esîe impusâ 
din eon^I^îs âs exist.en^L reslü s see^îunîl. Aceste Inîvrvsls Astruis
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PP.00K4N 084

^58lLXt?,'c84.^k2')
?0^7N.'Ul.-
,^I7^ 12 ,r^r 
s--!^^^7l*î I>^7krsîWc^7: V 47 0^^8-^ I_0I 72 r>) 
^cckpr *,7?
^I7k <),? ) 
fs^N^7t'r N>»7p^0^ck7I V47ll4k.^/. 1_UI 7). :') 
^cckp7 -»-,77

^'^.^71'c I^7?rol)uc^71 1.01 7) :')
/'00^7 *,73
^^17^12,3) 72,71,73 
ni^-^71 '7'//7X, ' 4 - NH 72-',^4.7,
.' N". 77-',54..,' NN 73"',54.^,' NN'//6X, '»',1 9t'-') ,
'-'/^X,'Z 8 ', ?x ,' V' ,7X,'4 ' , 8X, ' Ix ' , 6X , ' I/' , 7X, ' 8x » 8X',4X

^'5x 8^',6X,'5^',7X,'5X - 5X' ,6X,'8X' ,9X , 'I7' ,7X , ' ! ' /
3 t..x , ' ! ' ,7' 9X, '! '/dX,' r NN',3X,'NN',6X, 
4 'nn' ,7x, ' NN' ,bX, 61 'NN' ,9 X) , ' NN '>-7X , ' ! ' /6X, ' ! ' , I. ^ ''),'!' ) 

). ? - »

^ »t L.. t71>7^ ) - /1 ?. *72)
4^*l7I*73)*2»*l-'*72
V l>n**7« *72-^!^^*73 )/ ^ 
/ I> t^*7' **3.^-7. *^*»3. *72*8*73**2. - /72 .*70**2. *8 *71 

*? .*l,u»/2.-v0)**L.*^*72-'-t n-.xc;)**r.*8*73
V î-, t" **3. *t 77*7 3) *2.»^*7?.**3« )/^.>lö**2. *^*72) /2 
/V "l .-- 
^''^75.^8
-.3^ ^*tV0*»-i/?.. )

» -'71«'^. .*3*N 
< » v ü *»* 

8^ «8/77*8/73*?.*!8/72 
i '^l-»8/ (8^*7:.)

8^^/8. *t 8/71*N/72)
-^-^/8.*tk/7I*N/72*8/73)

1 —
.v 80 2« ^2-^ 2 
^803*^3-"3 
>t 80 -
^V7»t ^S6? *(V*I1./I.r.*Nv7 2/4. )*^'8(»3*( 8*73/12.*N*72/4. ) ) 

V» 3* t-i.77-^36** 13*73/ 12.*I^*72/4. ) )/VI
1^°-^ 802*ö*7L/2.*t^8(;2*^S63)*N*72/2.*l^80Z*^8e*)*b*73/2.-«- 
^.^3 04*N*7</2. 
O'-O/13*71^8 *73* 2. *u,*72)*t-1. )
X8?.--LX*Z/2.*0
u^L-^se^-/.v»8/r.*o

^3^«"^804*^7*ö/2.*v 
^.'1 -t 6/ 3. t* t^8? **<. »71*^84**2.*73 ) 
, I I * 1 ? . *N *7 2* 1 82 ** 2. 82 8^ *^ 84 »* 2. ) / 3 )
3 5-»

^*8*71/4. 
8>3^-8^32*1^32**2.*N*7?)/12.* 1^82*^84)) 
8 )»8^ 3^-1 ^3***2 »*N*72 »/ 12.* 1^163*^84 ) )
5 ^8^-5^83-^84*8*7 3/4. si' , .
5^34-5^87*^84*8*73/4. j
5^88-5^84*1^34**2.*N*72 )/ 12.»1X8?*X84 ) )
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5^ö3-»-8 ^87) *l ^-v r )/ ( d.^^)
5 3^r^ä--7
5 3^33»'^
'.) 8 3 u,. s^
d 8 3 t' " ,v 3 »' 
5 ,j^7' ^ 7-
s)>^». 8/72.>8 /7 3^.i« »8,/72)

» u 7- (. ,5 > 5»X'.,LX,^»I,7l,5kköi,5ö«KZ,5ö^öS,58^Üb,5VKS7,7I 
7< LX,' ! ' , 19 , >X, 7« ssb.i ,2X) ,7lk1. .Z ,X i ,01. -.3, ' ' ' > 

7 9.-1?! 
is-<i7-t^,k>t 
- '!L 7 < zX , ' ! ' , I. » t ' -' >, '! ' >
7Xpk^ 7 
su,^l»7<'5 !1»l »0^171 5» I^7K00»ck7I 51 »1,77 !)»7k ? lv/^II -'> 
-cckk>7 
7 s,l )
I7lO^.7u.'0'.0K.9^.70,'ll'1 70 I
ci.057 «? > 
579? 
1- '71

riL.4.^7. V«7l»L^« ll»r«<:r«7i»rleilor g»«»«rrlo« PELlru
L - IS.000 ^2 » 1« E, r, » 10 »» ,1 »IS „
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k'i^.4.16. Iiimi^ele de vsris^ie s osrso^eris^ioilor ßeome- 
irioe pentru k - 1L.000 mm^, - 6 mm Zi -- 10 mm.

i
rtsirinse Zi din condițiile âe s^sdiliisie looslL.

» Din condicis (4.6) de sisdiliisie 1oosI8 s iLIpilor ou
L^osimes minimL resul^L :

!
, - pentru - 10 mm, d 66),2 mm ;

- pentru -- 1^ mm, d 79),6 mm.

"soi oondi>is de sisdiliis^e loosIL s iLIpilor nu limi^es- 
LÄ domeniul de vsris^ie si lățimii d.

Oondi^is impusâ in pro^sm, - oonsr. oonduoe 1u rels^is 
do osloul s inLlrimii k :

4 - d 
ti - ------,

osre in oont'orDiîs^e ou rels^is (4.6), oonduoe ls limiisres in psr- 
îom siin^â s iniervslului de vsris^ie s lL^imii d, dsi3 de ineous-
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ki^.4.1^. Iiimiîsls âs vsris^ie « 6«i'«o^6r'isli6i1or' ^omsl^ios 
penînu k - 1^.000 mm , » 6 wm gi IL HM.

d - 2 X so /(r^r^). (4.4b)

Inîroâuoinâ vslorils «^ivi gi s L^osiwilor' sv od^ino
pSQ^ru ^2^iw6-3 d vulvei nsAâ^ivs Q66S 66 OONâuoe I« L'spLuI eâ «66 s- 
îv sse^iuni nu prsLinîâ p6i*Î60luI âe L'Iswd«^ Io6«l, or*Î6«U7v «r 
VLlosi'66 d 6in âsmsniîls âs âe^înî^î.6.

4.4. 0ds6rvLHiî yl oanoIuLlî Qi'Ivîncl rs2U^r«r6l6 od^luuLL 
vrlQ aurlmÎLârsa 6isrr-idu^isi 6b w«r6r-1«I v6 S66^iunîl6 ds^dlar eu 
vsreîi sud « ir i

OpLimirsnss urivn s^nuoîm?! âs n62Îs^sn^L r*6«IÎ2«^6 âin 
(Sk3)g I« esi's pe lîn^L soliej.rLnil6 eru?6nîe «pare Zi rüsuoiros 
impisâiesl-L^ presupune r*6«Ii2«n6â unor* consilierii 6«ro sL ssrisi's- 
6Ü eoriâi^iils âs n62is^6Q^L iwpuss, âsi* ou un oonsum âs msrerisl oii
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kiL'4.20, I^îwl^sls cis vsrls^is s CLU?«eîer*is^is11vr* LSvDs^r'iee 
psnîi*u ä - 1^.000 mw^, î?- 10 wm gî - 10 wm.

i
«âl wie. vsOsrses cliwsnsionsrs« unor* ssîl'sl âs slswsnîs se ^826, âs 
VVÎ2VÎ, pi?in rneer*oLi?1 suesssîve prodlsms esr*s ss pune ssîs âs s ss 
O^mass 1s O soluție eons^rusL ivö opîlmâ, ^essî 1usi?u prssupuns s 
â^.sî^1dui Dsrsrlslul ps see^îuns ssîl'sl IneLr sü ss od^iriü exr.2?6w6 

LLi'se^sr'isîieil« LSows^i'ies sie ssejiunilor'»
^o1^^ii1s piSLsri^â^e Ln sees^ esplîol se rsl'si'S 1s VLMis- 

^1« sess^or e^se^e^is^iei ^SOLst.r'les In vsr'lsn^s msn^lrisril siriei 
s^e^iunii eons^sri^s l^ - eonsî»), e!nâ ILtziwss d Z1 ruLl^imes k 
rsspseriv IL^imils gi d.^ vsi'isLS. O^sL'îosIs îrsss^s psruri^ s^sdili- 

^vi7M6i sss^lunii es1s1 wsî eonvsnsdlls penîr'u s od^îns sx^sws- 
1ft QM?se^sris^1ss L6omeîr*iee cisrs«

^s r'smsi'eâî sLâ es2u1 ^îi1l2L?ii see^iurillor cis îip 
ettssvQ s1l26^i?ie s«u «sims^i'ie, ssssîs Li»s5îes ns LU7sîL vslssi'es 13- 
^iwii b em?s îr'eduis evlîs^L psnîru ^isesrs es2 !n p«?îs, cisvsrsss 
eqnârlvs 1s snulsrss esr'seîsr'isî.ieii Levmstriss sse^oi'isle 1^, eses 
os oonâues 1s îsrisluni noi'wsls 0^ L'osi't.s msi'l«
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ILwitsl» 4» » vsrmotsristioilor
8»om»trio» ptr.L-15.000 a»? mm -1 t^-12 mo.

- So1u^ioo»r»» prodlsmsl 4istridulrli âs mmtsrisl' ps sse^iu- 
os psrmits ador4mrs» prod1s«»1or âs optimi^sr« » sos »tor sso^iuai uti- 
1i»io4 eritsriul 4« volum miaim os«» o« eoaâues 1» svooomii 6« msts- 
riml. I» »esst e»r orj.tsri.u1 ompLtS korm» âs ^rsutsts mlaimâ. L«leu
lui LLolyâu-s» ia âomsaiul slsstieP eoastrue^is 4« sesutst« miaimL ss 
od^io» la ipot«2S eS tsasluails s8 au 4spiltzs««oS v«1ori1» sâmisi- 
dils.

Lasliss v»ri»ji«i e»rset«ristleilor gsomvtries »1» see^iu— 
ailor, ia. vsvisat» 4s srls eoastsatk (l » eoast.) sat« asesssrL psr»- j 
tru osloulul â» rssistsn^S «1 otrueturii. Ou »Autorul mstoâslor âs 
o«leul prsrsatste ss vor âstsrmia» vslorils tsasiuailor La osls m»i 
solleltsts puaets sls sse^iuaii ou oar» ur»s»L8 s »» âstsrmias tsa- 
siuails sealvslsats ia «eslsL^i puaets, tolosiaâ woâslul uasi tsoril 
4» rsslotsn^S.

Ouao»tztsras eoati^urs^isi «țârii 4« tsasiuas psatru i»- 
tr»m>» strueturS sat» asvsssrL psatru «» s8 ss post8 opsr» uasls «o- 
âitioSri sls struoturil, «sttsl iaeit »o«»»t« sL s«tl»t»<rL eoaâilill» > 
impus» 4« âollvitsrs ââr eu ua oonsum eit m»i mie 4« mstsrisl.
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6sp.^. ^Oi^lrZdill k^lVIi^O Llrv^loKI^ Di,
i<^l2l^l^ OIK kEII^, 20^1 IA1

^.1. Lonsid^r^ii Lsnsrsle

kroiseisrss unsi sirueiuri âs rsLisisntZ. svre dsosedirs ds 
slsmsniele nsporisnie esre ss sloLiuiese dinv8ons8ueiive, L'une^ions- 

le, is^noloAiee^ esieiies, eie«, eowporiä esleuls ri^urosse deosrses 
ssie neesssr sL L'is ssiisi'äeuie snumiie eriierii iekniee ^i eeonomi- 
ev«

Lriisriile iekniee eondue 1s sisdilires soluțiilor eonsirue- 
iive os ssi^urâ sirueiurii resisien^ü gi sisdiliisie in explosisre« 
0 soluție rs^ionsl^ posie i'i od^inuiL nuwsi dseL ss ^ine eoni in s- 
L«1â mLsur^ de muliüudines ^seiorilor es o eondi^ionesLâ, siiiudi- 
ns es impune imdinsres srmoniossü s eriieriului ie^nie eu eel eeo- 
nomie.

Liudiils inireprinse in uliimul iimp ^Z4^ , s44^ A s66^ , s9Z^ 
^6^ su dewonsdrsl oL, s^sZind melodelor ds esleul slslie ssu ds diwsn- 
^ionsrs rels^ii uLsleDslies es sxprimL diverss sspse^s eeonowies, ss 
^ol od^ins sis^ems eons^rueiivs eu si'ieisn^ü sporilL« 

1 vsgi, rsLolvsrss siriei msismsiieL s prodlewsi ds opiimiLsrs 
eonsiiiuis vsles ess wsi indiesiL^ oi'srind svstlis^je rswsresdile, o 
ssii'sl de sdordsrs nu esis inioidssuns seessidilL in es2ul sirueiu- 
rilor^ deosrees iwporiü lusrss in eonsidsrsrs s nuwerogi i'seiori o- 
6iseiivi Zi sudiseiivi.

Uumärul ds vsrisdilv ds proieeisrs gi svsniusl ds opiiwiLsrv 
dsvins in esleulul modern vxirsm de msrv gi prseiie impisidil ds ur- 
mLrii ssu eonirolsi de un proieeisni ^67^ « keeZii i^seiori inisrvin 
eu ponderi dii'eriiv in L'une^ie de eon^jueiurs in esrs se L^^eZi« sis- 
ismul seonomie, unii din ei prsLsniind esrseivrisiiei gi ini'luen^e 
eonirs^dieiorii» Vin seesi moiiv sini seeepisis yi msiody msi pu^in 
ri^urosss psniru esre nu exisiL sui'ieienie sr^umenis ssu nu esis
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âemonsîrsî ^spîul eâ se od^inv extremul L^odsl.

veosrsee, în seîiviîsîes eureniü âe proieeisrs^ nu poî 5i 
lus^i în eonsiâersrs îo^i i'seîorii esîe pe âeplin ^jusriî'iesîL prLev 
îneeresre âe s proieeîs eîî msi rs^ionsl f 21^ , , ^27^ , ^94^ ,

sl14^ edisr äseü se ^olosese meîoâs msîemsiiee simpliî'iesîe.
-te^iinâ posibil s8 se s^eeiu62e âeoesmâsîâ o opîimi2srs âe 

snsswdlu ^96^ esre sü eonâueL 1s o soluție âs^srslâ espsdilâ sü ss- 
îisî'seL mulîiîuâinss âe sspeeîs Zi eerin^s exisîenîs, eereeiârile ee 
se în^reprinâ în seesî sens vi26S2Ü âosr sspeeîe imporîsnîe euw sr î'i 
eontormsres zi sleâîuires sîrueîurilor âe rv2isîen^sspseLs ^ednolo- 
Lies, eeonomiee eie.

vs^ ^iinâ âil'ieulîL^ils âeosedi^s ev se ivese, âsvins ^oî 
msi râspînâiîL opinis po^riviî eâruis ees msi inâiesîâ es1e^7^rv2o1- 

vsres problemei âe op^imi2sre !n moâ sîspissî.. tLs^odolo^üle eledors- 
îe pe ds2s seosîui prineipiu , ^19^ ,^20^ , ^29^ ,
nsÜ2es2L în esârul t'isesrsi sîspe âosr unele es^soivrisiiei sle sis- 
îewului.

^sîtel, înîr-o priwâ ^«28^ se L^seZ^e solujis opiiwL s 
sîruo^ui*ii luînâ Ln eonsiâersre vsris^is slemenîelor Leoweîriee ee o 
âe^insse ouw sînî : numărul zi mârimes âesebiâeriloi* zi s însverselor* 
rels^ii înîre âesebiâsre Zi înălțime eîe»

Lxîin2înâ snâ1i2« 1s nivelul L'iseLi'ui elemenL re2ulî8 noi 
posidilirL^i âe s obține eeonowii âe wsîer'isl p^in sobimdsres moâu- 
lui s8u âe sle8îuire»

Lîuâiul secțiunii, e«?6 se ^insli26S28 prin sîsdilires âi- 
»snsiunilor zi s osnîirâ^ii opîime âe ms^erisl, eonsîiiuie uliims, 
âsr în seelsZi ^iwp, uns âin esle msi iwporisnîo sîspe sie proeesu- 
lui âe proiseîsre.

vin oonsiâeren^s prseiiee^ âe re^ulâ, se proosâes2L 1s 
^ixsrss preslsdilL s eoni'iLurs^isi sîrueîurii Zi s psrswsirilor eons- 
îrueiivig în î'une^ie âe mârimes Zi moâul âe prinâvre sl sudsnssmdle- 
lor esrs âe odieei sînî norDsli2sîe ssu îipi2sîe» ve seees rLwîne âe 
opîi»i2si âisîridu^is msîerislului pe seo^iuns Zi în lungul vlsmvnîv- 
lor.

Ltuâiile privinâ âimsnsionsres opîimâ s elewenislor âe re- 
Lisîen^â se re^erL âe odieei 1s see^iuni esre «u eel pu^in o s»L âe 
»i»«rrie II, I, v. II, H ), s49^ , ^9) , ,sZ6^
^192^ , vlswsn^e kolosir« ps sesrL Isr^S I» »IvSîuirss sri»u<rturi.Ior 
âe ro2isîon^L.

0pîiwi2sros âiwensionLrii unor sst^ol âe elemenîs pre2inîâ 
i»porîsn^3 ^eore^ieS Zi prseiieü âeossdiîâ. Keâuesres eonsuwurilor âe 
Ls^srisle, es urmare s sîsdilirii eelei msi eeonomies soluții âe sl-
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cütuire a secțiunilor, conduce nemijlocit Is micZorsrss greutâ^ii 
proprii gi implicit s costurilor structurilor.

S.2, OvtimiLsrea elementelor de resistens resli^ste din 
vrofile subțiri

kroiectsrea structurilor de rs^isten^L presupune, in princi- 
Pâl, urmârirea alcătuirii acesteia Zi s dimensionării elementelor 
componente. Alcătuirea unei structuri de reristenjâ^ in specisl pen
tru oele autoportante oum sint csLurile de Zssiuri de sutovediculs 
se face de regulâ in funcție de scopul urmârit, de forma Zi dimensiu
nile sudsnssmdlelor oe se vor monts pe scestes, de tipul Zi positi« 
elementelor de posi^ionare Zi fixsre s sudsnssmdlelor, etc. Deoarece 
majoritatea sudsnssmdlelor sint tipissts Zi normsliLste soestes vor 
impune forma gi dimensiunile structurii, numârul Zi mârimss descdide- 
rilor Zi s traverselor.

vdjinind forma Zi dimensiunile structurii râmine de snsliLst 
fiecare element component sl structurii astfel incit fiecare sL co
respundă din punct de vedere sl reristen^si Zi stadilitä^ii. Ltudiu). 
elementelor componente se reduce ls stsdilires dimensiunilor Zi s 
cantitâtzii de msterisl necessr pentru resliLsres acestora.

Ltadilirea eforturilor U, ^2» "2' soiicirs
fiecare element component sl structurii se face prin metodele clssi-
o» lll , , (4Z) .^01 . (71) .^9L^ , 1144) ,
liso^i .

Ounoscind eforturile, solicitările Zi modul de rersmsrs s 
scestor dsre trvduis re2olvat8 prodlems stsdilirii optime s formei Zi 

»dimensiunilor secțiunii trsnsverssle luind in considersre Zi efortu

rile Zi tensiunile csuLste de răsucirea impiedicstL.
Lalculul elementelor de resisten^L finind sesms Zi de râsuci- 

reZ impisdicstü este mult msi dificil dscit in csLul cslculului cla- 
! siö deosrsce, in scest ca2 mLri^ile ststics csrscteristice râsucirii 

impisdicste Lt^ , 8^ , depind Zi de csrscteristicile geometrice 
» sle secțiunii pe lingL tipul Zi mLrimes ssrcinilor exterioare Zi fe
lul legaturilor dârelor.

Os urmsre, numLuul de vsrisdile de proiectsrs Zi eventual de 
j optimiLsre devine extrem de msre Zi prsctic imposidil de urmârit sau 
controlat de proiectant. Vin scest motiv dimensionarea unor astfel de 
elemente se face mult mai operativ Zi cu posidilitâ^i existente uti- 
lirind o metodâ iterativL, urwind apoi a optimiLg distridu^ia de ma
terial pe secțiune astfel incIt sü conducă la o eficien^L sconomicL. 
Rerolvarea acestei prodlems se daLsaLâ pe resultatels od^inute la
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csp.) csrs redâ vsris^is caracteristicilor geometrice gi statice si« 
rLsucirii impiedicste pe lungimea barei Zi s celor* de la cap.4 care 
permit obținerea variației caracteristicilor geometrice slv secțiu
nilor* pentru carul in csr*e se menține sr*is constantă (^- const.).

Oa primâ etapL a dimensionării se alege t'orma secțiunii 

isr* prin incercâri succesive se obține mLrimsa ariei necesare» ksn- 
tru aria determinatâ programele de cslcul intocmite (W 03 6, 037 
Zi 03 6) permit spoi stabilirea Normei optime s scestei secțiuni 
astfel cL sa conducâ 1s folosirea et'icientâ s materialului. Aceste 
programe determinL csrscteristicile L^ometrics , mLrimile ststice sle 
rLsucirii impiedicstSg tensiunile in cele msi solicitste puncte sls 
secțiunii, tensiunile eckivslente in sceste puncte pentru cssul in 
csre sris secțiunii rümine constsntL (^-const.), dsr vsrissü lâjimss 
Zi inLljimes scesteis» Lckems loLieü s scestor pro^r*sme este reâstâ 
in t'iß.^.l.

kiK.^.l. Lckems lo^ieL s programelor de optimirsre s
elementelor de reListen^â reslirsts din l3?Z).
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S.2.I. OoriwiLsr-ss sri-uc-rurilor âs resistsr^L resli-sr« 

aivdsr« vu osreri subțiri, rrrotil âesekis

2rsp^ vriîsriu «xrrvw psr^ru op^imirs^es sess^or slswsn^s 
VON eonsiâers volumul minim esre eonâuee 1s un eonsum mie âe mstsrisl. 
In «esst» es2 criteriul espâtL i'orms conâi^isi âe F^e^tste minimâ. LsL- 
cuiul ^âcînâu-se Ln âomeniul elsstic, construeris âe Akutste minimL 
se âsterminâ în ipoteLS es tensiunile s3 nu âep3Zesse3 vslorile sâmisi- 
dile.

Rels^iile âe esleul pentru dsrele resli^ste âin prot'ile 
sud^iri, profil âesetiis, luînâ în eonsiâersre Zi fenomenul âe âeplsns- 
re împieâiest3 s secțiunilor trsnsverssle, âin motive exterioare ssu 
ss urmsre s unor âeplsnsri âi^erite în lungul âsrei sînt :

- pentru tensiunes normsl3 :

- pentru tensiunes îsnLSNtzislâ :

_ _L_L------ 2-2L.Z > -2—2---- _L—LL.§ _L------  > - -, (^.2)
"V--- -»> -r °

unâe ultimii termeni âin ^ieesre relstzie reprerintâ vslorile tensiuni
lor oormsle,b , respeetiv s tensiunii tsnAen^isle, , es st'eet sl râ- 
auoirii împieâioste.

Oonâi^is âe reListen^â, eonkorm ipotesei energiei âe vs- 
.rist^» â Normeivs t'i :

Utili?înâ soesstü eonâi^ie âe resisten^L l^*)) s-s rsLol- 
^vst prodlems âimensionârii Zi respeetiv s âistriduirii âe msterisl pe 
^see^iune pentru eîtevs esruri eonerete âe elemente âe resisten^s res»- 
liL^te âin pro^ile sud^iri^ profil âesekis, utiliLste 1s eonstrue^is 

^âe Zssiuri pentru utils^e L^ele g
! DsZi sînt presentste numsi eîtevs eseuri eonerete âe els-
ssn^e âe reristen^â reslirste âin l8?3), utiliLste în eonstrue^is âe 
utils^e A?els, metoâoloLîs poște ^i utiliLstS 1s ories element âe re- 
Listen^ü eu pereni subțiri.
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ösi-8 re»Ii2srS äinrr-uQ or-otil I sLwsrrit:

Ls un element äs re2isten^ü svind forms Zi dimensiunile 
din fig»^.^. Is 621*6 sint 0UNOS0Ut eforturile 2^, Zi din 
sve^iunes periouLoasâ se pune problema dimensionării oprime a aoes- 
teia t^nTnâ eoni Zi de rLsuoirss impiedioatâ. krogramul intoemit 
^26j , , ^ZI^ , ^67^ 1^60^ , pentru aoest oa2 de LnoLreare Zi
reremsre s barei permite osloulul osraoteristioilor geometrioe Zi sta- 
tioe sie rLsueirii,impiedioste, si tensiunilor oau2sts de toste sfor- 
turile preeum Zi osleulsrsa tensiunilor eotiivslente 5n osie msi soli- 
eitsts punete sie sesiunii perieuLoase»

vimensionsrsa dsrsi se fsoe prin îneeroLri suoessive intro- 
duolnd vslori sie mârimii srisi seo^iunii Zi sie grosimilor de plst- 
ben2i pniL eind in toste punotele oonsiderate periouLosse tensiunea 
votiivalentâ satisfsoe relația

kentru seo^iunes osre sstist'âoe soesstâ relstzis programul 
permite od^ineres variației osrsoteristioilor râsuoirii impieâiests 

â Zi s tensiunilor normsle H Zi s oelor tangențiale 
prsoum Zi a tensiunilor eotiivalente in oele mai periouLoase punete 

pentru eaLul in osre - oonst» Valorile tensiunilor eo^ivslents in 
prinoipalele punote ale secțiunii se âeterwinâ pentru osrul oinâ d 
Zi ti vari«2Ü respeotinâ oonâijis - oonst.

i^e asemenea, aoest progrsm LS S permite snali2s oompsrati- 
vâ s diferitelor seo^iuni resli2ste din plstden2i de grosimi diferi
te dsr men^inind oondijis de soseagi arie Zi astfel se poate sdopts 
secțiunea oare eondues 1s valori ale tensiunilor eekivalontv oele 
msi mioi.

0 dstL sdoptstü mLrimes ariei pentru Zi grosimile perenilor 
sevst program permite adaptarea optimü a dimensiunilor d Zi ti oare 
sü eondued la o oit mai efioientâ distribuire a materialului pa sse- 
^iune.
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Volorile oonorete ole ooestor mLirimi stotioe ole rLeuoirU 
LmpieLioote gi volorile oorespunLLtoore ole tensiunilor pentru Louü 
ooouri sint reLote in tod.S.l -2. tod.h.2»

venLile Le vorio^ie o tensiunilor vokivolents in vele moi 
oolioitote punete pentru X » l0«000 mm^ tzi LouL grosimi ole inimii 

t^ « 6 o» gi t^ - l0 mm, pentru oițe potru grosimi ole tülpilor sint 
reLote in ^ig.S.Z Gi ^ig.S.4.

vin onoliro Liogromelor presentote se odvervü eL volorile 
tensiunilor eokiivolente sotis^oo oonâi^io Le rsristen^ü pentru Lome- 
nii LiLerite siv Inimilor tülpilor. Vv osemeneo se poste od^ine o 
reLueere s tensiunilor eotiivolents moxime, 1s ooelogi eonsum Le mote- 
riol sekimdinâ oumoi grosime« plotdenLilor Lin o ore oloütui» seo^iu^ 
nsN. vu eit grosimile tülpilor vor Li moi mori ou otit tensiunitm e- 
eotiivolente moxime se reLue. Spre Leoeedire Le osleulul 1« solioitL- 
rile olosioe, LooL luâm in eonsiLerorv zi rüsuoireo impieLLostLg mârL» 
mes inül^imii ti in Letrimsntul lL^Lmii d nu oonLuoe ls soüLores ten- 
e'^Lnilor msxims.

ItSrireo grosimii inimii oonLuoe 1« oregtereo tensiunilor 
eokivolente moxime pe seoHiune. 6o o odservo^ie generolü se oonstotü 
oL oeo moi ovontoHoosü seo^iune este pentru ooruril» in oore roportul 
t^/t^ este moi more Lor yi ou oonLL^io etodilitL^ii Looole. kentru 
volorile onoliLote limitoreo lo stLogo intervolului o Lomeniului Le 
Letini^ie ol lLzimii d nu presupune o limitore o reolirürii unor seo- 
^iuni Leooreoe ooest Lomeniu ou oorespunâe nioi Lin punot Le veLere 
ol reoisten^ei.

Domeniile optime Le rsolisore o seo^iunilor Le tip I si
metrie onoliLote sint d L (l40,««1S0) mm in primul ooL(t? » S mm)gi 
d L (l40»16S ) pentru oel Le ol Loileo oos (t^ - 10 mm).

NLrireo Inimii inimii t? ou 2 mm in oe1 Ls o1 Loileo ooo 
oonLuoe lo o orvgtvre o tensiunii, pentru solutio optimL o IL^imii 
d, ou :

î. u â î 1(X) » 12 » 
i

kro8r«ul LS 5 urU.ir»r«« Iul gl psnlru «ir* c»»u^
«ollelîur« gi reipseliv psoîru «îl« lipoâl»«u»iuLi â« p1«ld«orl > 

ullll»«l« 1» r««1l»«r»«« d»r«l. Do««ulul d uoü« l«nslu»l1«
»eklv»1«ol« «L»l «lut» «« p»»l* «l«d111 ou««l âuptl rul»r«» pra^r«- 
«ulul.
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Varieris tensiunilor eetiivslents Dv seo^iunss

kiA.^,4. Veristzis tensiunilor 
perioulossü pentru

oogivelente pe see^iunes 
p

- 10.000 ww gi t^» 10 HM
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S.2.1.2. SsrS resIi»»rL äivLi-un vrotil I ssiLsîriv

In multe eplioe^ii Zi in mod speeiel detoritL unor eoodi- 
^ii eonstruetive âe prindere seu montes s subensemdlslor reeliseres 
elementelor de resisten^L presupune utiliseree de profil« I esimstri- 
oe. In soeste oesuri osloulul de resisten^L se oomplioâ detoritL fep- 
tului eâ eentrul de inoovoiere - rLsuoire nu mei ooinoide eu oentrul 
de ^reutete» Detvrminsres eforturilor seo^ionele pentru solioitLrils 
exisle, de forieoere zi de inoovoiere se fsee dupâ uns din metodele 
olssioe. Probleme optimisârii unor estfel de secțiuni se pune zi in s- 
oest oes eind spere Zi solioiteree de râsuoire imLiedieetL din motive 
exteriosre seu es urwere e unor deplsnLri diferite in lungul bersi. 
Ossul eind nu spere rüsuoiree impiedioetL este fosrte simplu Zi s 
fost Solutions»! in numerosse lueröri»

In esLuI unei dune eu dimensiunile, neLswsres Zi ineür- 
eenee din se pune probleme dimensionării ou eondi^ie de dis—
îriduire opliw^ e meierielului pe seo^iune. Lunosoibd ei'or^urile de

I'ori'eeâre, ineovoiere Zi râsueire oe solieiiL see^iunes perieulossâ 
Zi Zi uiilisind pro^smul inioemii peniru eoesi esL 0Ü 6 

se obține veris^is oereo^erislieei ^omsiriee^, s eforturilor S^, , 
Zi speeifies râsueirii iwpiedioets, epoi veriejie tensiunilor 

normelelH, s eelor tenAen^isle , preoum Zi vsrie^is tensiunii eebi- 
velente in eele mei solieitete punete ele see^iunii, pentru - eonst. 

Sensile de vsrie^ie ele tensiunilor sebivelente in eele 
mei solieitete punete ele see^iunii pentru - H.OOO mw^ Zi douü gro
simi el« tülpilor inferioere t^ - 8 mm Zi t^ » 10 mm Zi pentru eite 
petru L^osimi ele tLlpii superioere sint redete in fi^.^.6 Zi ^.7. 
âiLriree reportului eonduos le limitsrse utilisârii de seo^iuni
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«oL1vs1sr»î» ps sse^lrmss
psrlauloLs" pentru ^-ZOOQ mm^,î^»10 mm ZI î^«S mm.

?1S»5.7.Vsr1â1r1s 1;sn3lunHor-SOL1VkIsn^« ps sso^lunse 
. __ _ .î^-10 om ti î-»10 mm.psrlouloksL psnîru ^«S000 mm '2 * z

BUPT



?stkci5io^ cä-r- 
31,33

l_,^,l_2,X 
/^5 81 lL ,' c3L. )

«^I7L l5 »> )
l_UI 71: ' »

-r-,71
î < I 7îil 5 , Z >

.-7>l<^:.7r'L IU7P0O0c^7I l.UI 7rr ')

^c^r^?7 *,7L
t5 ,ZIr

IK7P0Wc^7I 73- ')

Lc-3k?7 -i-,7)

i_?älL^
x«9, 1'^ ** 5

7V»?.^3*1'
» 'X- « 4-

-^»1^1 '^«5 
X--I.732 '5' 6 8 

«
--i-

5«!r857«72,.7k3k. ,, ,.I-»I.8k. ,3p»
i^LUl- k^K857<73,.7!r38. ,, ,.^^>.8 8. «I'ü»
^^II^i^,4> 73,72,73
>-i^N»7<'3'//2' X ,' L - NN î 73 - ' ,54.0, » NN ,'
.,' 72 - NN ,',' 73 » ',^.2,' NN',
L//1X ,'.',328l'-' »,'.'/3X,'!' ,' 83 8*
t s 8 z 8 >_S' »

4 * l_3 l_L ! '/
'r X,'; npz.
« k-.s>L i f» ,

7' N?4 !',
8/2X, '! ','.2öX,' !' /3X, '!', 328 I'-'>,'!'>
)i 6 83^-3',3b'', 5
-^.-l ^-N*72-83*73, /73
7C-rn*«2.*72>2.*8Z*N*73)/ir.»I83*73>83*73>n*72> » 
^7-. l 3 »8 3**3. *73 >/ (33*»3.*73*33**3.»73 >
1 di» <^*»7.»33**3 .«83»»3.*73»73 >/ l83»»3.*73*8Z*»3.*73 >
5»<S-l 37*83»»«!.*77 >/8
5^b»l<N-»7,*83**^.*73>/S
1^»I83*"3*»3.»N*7?**3.>33«73»»3« »/3
I7-(83»73*«3.*»»*3.*7?»83*73**3»>/32.*72**7.»83*7;
I 7-12 *i 8/7-73 »**2.*>8*7L*i I-I-7L »*»2.*3Z*73
d/-33*7 3*7L>l 7ü**2.«72i/r
<"3L3K7 ll7/ l2.b*I -'I >
8 - <373N8 tX«t.7 > »273NN lX*^2> )/ lv73NNl<*73» *07^-1 i X *1.2) > 
8*-07»>I7l X*73 >/ l < v7»NI8l X*33 >«07Ln8Il X*72 >» >
>-<^X-tNX/ c^*IK*X**3.» >*«l 73*I-2*X> /U-83»
N7-NX»l <1.?/7»-52»
^X-«NX/X>*83
1^.NX«8?
V-1N2/ 12 > »7Ü
7?- /S»l)»85< l3^*83»»7»/< !«<»r. > )
7>-<N2/I2 »»lN-7ü,
V3-Vb«2»35l «S^*83»lN--7,»/3^*2.>
3r-.^L85,<n7*71»/I7» 
8° «82>2»85 « IN1X*8^?»/3 
8"-3*38llN7»73>/37>

BUPT



-111 -
8 6-83*î)L88l lttU*8U6)/IU)
8 3^0^88 ll 17*7.?) /17) >l l7V*57 )/ (73*1/ ) )
7t_- "t)82k7l VS**L.*3.*85**L.)
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7t_'3«88*x
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7t_b«3 82?7(VL**L.>3.*8 6**3.)
U?.I7^ (> ,s ) 3l,?!1L»X, 8/< ,>,U, Vb,8 3,56,7t3,7t_S ,7t_3,7t3,7t_b
^!^»1S.Il IX,' ! ',l3,3X,lL.läy»3i?Xr,'!')

,-^I7^<L,7)
^ ^Il lX,' !' ,l2S(*-' ),".') 

77?^ ?
1^1 30^171 8.^ 1^780036^71 81 z>_75 v^7k? co/^): ')

^.00^? 7 9,0^
^!^1^7( )
I?l '3'.0?.3^.kL.'v' ) 60 70 I
6?_353 <3 ) 
3 73? 
d' O

eu iL^iwi sie tLlpii superioare wai mari» ^liozorares raportului 
t,/t^ liwitesLÜ dowsniul äs utilitare a1 IL^imii k 1« stinsa inter- 
valului.

lELrirea siwultanL a tălpilor. I» aoeeagi arie (i'iL.S.? i'atzü 
â» 5ÎL.5.6) oonâuee îs wLrires domeniului lLjiwii d esre sstisi'see 
eonâi^is âv reristen^L.

ILieZorsres grosimii inimii eonâuev I« mârirss domeniului 18- 
^imii d 1s osie ou putem resliLs see^îunî âsîori^L ÎQs^sdîIî^Ljii lo- 
eulv s iniwîi lrons ksZurs^ü).

krosc'sMUI 6S 6 psrwîîs s^st)ilü?s« vurîu^îsi esr'se^vrisîîei- 
ler» Lbvws^îeS gî s^sîîee, s LeuLiuru-Ior uoiMsIv (? gî îsvLSN^îsIe 
pssouL gi s ^8nsiuru.1or* evkr.v«I«n^s Ln ovls vei selîeiruLe puuerv s- 
14 sso^îuuîî ^rsnsvsrssle Ln ^uuejîs âe vslosrs» 1Ltz1»1î îâlpîl 
gl pvu^u «1^v essuri âe LnoLre«?« SLU rsLvwsrv prseu» yî pentru e»M 
r«1 urî1iLL?iî «1^or tipuri âs p1«tdsuLi pentru r»»1ÎLârss v1s«o^ 
tului âe resisten^L.

5.2.2. OotimÎLLree strueturilor^ de ^esistsntS rsslissts 
âin dure eu verstî sudtiri. ororii Lnekis.

luinâ ârept eriteriu, Zi e^2, voltul o^6

Lo^uee in f'in«»1 1â ^rsut^to^ miniD^, i^i' epicului 1 ^eLn3^-L6 in 6o- 
me'ninl 6l<â^tie, eonstrne^iLi de ^renl^to ininim^ se rectuee îs 
e^ tensiunile eeNiv^lente ^uxime L3t nu üei-^^euse^ vulorile su.alcivi
le.

' U6l<z»^iil6 âe euleul pentru durele reuli^ute din pro-ile sud- 
^1.- i^ prot il inedis, luinâ in eonsiâerure ^i ^enoi^enul 3e isplunure
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impielicutu, a secțiunilor» trunsversule, lin motive exterioure suu 
03 urmure 3 unor» leplunuri liferite in lungul durei sint :

- pentru tensiuneu normul^ :

^U.. . 2 > ^.cl- .
I î - I p »^2 ^2 - I 2^ ^2 (-.4)

- pentru tensiuneu tungen^iull : 

undi ultimii t: rmeni repre^intu vuloureu tensiunii normulü (I" Zi 3 
celei tungen^iule , re^ultute lin rlsueireu impielicutu 3 durelor» 
eu perșii subțiri, profil incdis»

Oonli^iu de re^isten^u, conform ipotezei energiei le vuris- 
jie 3 formei, vu fi ceu lutu le relu^iu l^«))

dtili^înl uceustu condiție le resisten^u s-u reLolvut prodls* 
mu limension^lrii Zi u li(>triduirii le muteriul pe secțiune pentru ei- 
tevu cuburi concrete le elemente le re^isten^l reuli^ute lin profile 
sud^iri, profil incdis, utili^ute in construc^iu le mușini pentru uti^

^6le Uo^. , p.2-2) , .
Ltudilireu eforturilor 14, 1^, l?, t^l^, Zi lin secțiunea 

(secțiunilor) periculouss pentru fiecure element ul structurii le re- 
Listen^l se fuce pe du2u metodelor clusice , ^14^ ,^16^ ^47^ , 

, ^72^ , -(14^ . ?rodlemu le reLolvut este le u li-
meneionu elementul le resistens Zi upoi u od^ine o liLtrilu^ie 3 muv 
riulului pe secțiune, eure sutisfuel eonli^iu le reristeN^ Zi sâ 
eonluel lu 0 economie le muteriul »

kentru solu^ionureu culeulului le reLieten^" s-uu conceput 
pro^rume le culculul durelor eu pereni sud^iri ^6^ , eure reluu vu- ' 
riu^iu eurueteristieilor ^eometriee Zi stutiee ule rlsueir ii impieli- 
cute, 3 tensiunilor normule Zi tun^en^iule , precum Zi u tensiu
nilor eedivulente pentru uceeuZi urle, einl limensiunile d Zi d vu- 
riuLu.

p.?^.l. üurl eu sec^iuneu le tio edeson simetrie

0 dur., eonfee^ionutl uintc-un ekieson simetrie uvinl rorms Zi 
dimensiunile lin fi^.d.d eure sînt cunoscute eforturile I , Zi 

se pune prodlemu limensionurii optime 3 ucesteiu ^inînl cont Zi 
ue r^sueireu impielicutu. I^ro^rumul întocmit, /I permite limensio- 
nureu prin îneerc ri succesive ustfel incit su 1 ie respectutu conlij'» 
cie reListen^l precum Zi vuris^iu curucteristieii geometrice
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s eeloi? sîsiiee Zî LS^âe Is i'ssueires impieâiesiL. toîoâslL
â sîsdili äisiridu^is opiimâ âe msrerisi pe see^iuns soes^ 

pr»(j>âr*âm p^eveâe vsi*is^is iensinnilor' nor*wsle, s eelor ^sn^sn^isle 
prseuw Zi vsnis^is tensiunilor eekivslente in eele msi solieitste 
punete sie secțiunii, periau - eonst. eirrö IL^iwes d gi inLI^iws« 
ti vsrisLH*

Ssnâs âe vsris^ie s seesior tensiuni peniro âouL esLmri

—.——
120 1^0 ' mm j^»0 60 60 1000

2riL.^.9. VâL'istis iensiuniloi* eekivslenie peniru - 6,000 arm 
Zi r? » mm-

roQer*eîe âe LneL^eLne y reremsi'e sin^ r*eâsîe in ^i^>» ^«9« zi i^iâ*
»âlO.
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7l3"5I*X
,5 ) ü.i^X.IU.Vtt,V1,VL,8L,52^53,7l.1,7l_?,7l_Z

5 0?r^L7(ix,»' ',iz,zx,il(k?.3.2xr,E î »r
00^71^0^
^?<r7c:lL,7»
^^-7i^x,'r',l?.3<'-' ),'!')

7 7?^

^0k'^7l*r 00KI7I 5^ I^7k0000k7l 5l ät7k 947k? »)
^cce?7

» eo 70 l
0t_05^ )
-7('?

0 . 40 60 160 200 240 260 !mm l

ki^.h.10» Variația tensiunilor» eekivalente pentru -- lü.000 
mm gi t - ^0 mm»

, ' Vin snslÎLâ âîuL^LUv^lvi' âe vsr»iâ^îe u tensiunilor» 'eekivu- 
le^teg pentr»u esLul utiliLänii ie see^iuni âe tip o^eson simet^ie^ 
trsduie evitate dimensiunile v oare eonâue la anL1ar»ea momentelor* 
âs! inerție seotor»iale« ln Lonele adestea tensiunile enese eu mult 
pe^te Valoarea tensiunii aâmisidile»

j 2ons de anulare a momentului de inerție seetorial poate ti
deplasatL spre dreapta eu eît raportul ^osimilor platdsnLilor
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krogramul 0^ 7- permite studilirea caracteristicilor stu- 

tice Zi geometrica , variația tensiunilor' normale(?
u celor tangențiale in cele mai solicitate puncte ule secțiunii 
periculoase, u tensiunilor ecdivulente in aceleuZi puncte in funcție 
âe valoarea lățimii tälpii d Zi pentru ulte ca2uri de incärcare - rs» 
mare < a durelor ssu pentru ulte grosimi âe plutden2i äln cars se 

reali26U2a elementele âe rsListen^a.
1«orma raționala a secțiunii se poste i'ace numai âupâ ce 

se od^in âiagrumele âe variație a tensiunilor echivalente pe secțiu
ne» Aceste âiagrume permit evitarea resli^orii âe secțiuni la cure 
tensiunile iun valori foarte muri la uceluZi consum âe mutei iul.

p»2«^»2» üure cu secțiuni âe tio cdeson asimetric 

tturele confecționate âin prolile sud^iri âe secțiuni âe
tip c eson asimetric uvinâ forma Zi âimensiunile âin fig.d.l) 1u cure 
se cunosc 6f ^turile âin secțiunea periculoasă l , SL Zi 
prodlemu âimenLionârii optime u ucesteiu ^ininâ seumu Zi 

36 PUN6
âe râsuci-

res impieâicutu» Oeourece curucteristicile geometrice Zi cele 3tutice

.ll.

ule răsucirii impieâicute âepinâ Zi â6 curucteristicile geometrice 
ule secțiunii âi ensionures nu se poute luce âecit prin incercuri sue 
C6siv6» l)upu sceustâ âimensionure este importunt moâul âe âistriduirs 
q muteriulului pe secțiune. ?rogrumul eludorut in ucest scop utit 
pentru âimsnsionure cit Zi pentru studilires formei optime u sec^lu- 
nii pentru od^inereu vuriu^isi curucteristicilor geometrice Zi sta
tice ule rusucirii impieâicute » vuriu;iu tensiu
nilor normale(? , tangențiale 2Zi u tensiunilor cdivulente in cele 
mai solicitate puncte âin secțiunea periculoasa»
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Vâriâ^iâ ooeslor îensioni eekivolenle penlru oooâ ooLori 
ronerele âe Lne^roore - re^emore penlro 4 - 1^.000 i^^/îr^aouu^vâ^n-

^6 ole grosimilor l^lpilor in^erio^re - 10 HM Zi - 1^ mm. ?^n- 
K.ro i'ieeore âin ooesle voriânle s-L»o inlroâos oile polro grosimi peri
au îâlpo soperioo.^, limilele âe voriâ^ie o lensionilor eet^ivolenre 
tn eele moi solioirole punele ole secțiunii periculoase sini reiole 
tn t^ig. ).12 Zi ^>.I>.

^'ig.^.I^. Vorio^io rensionilor »eNivolenre pentru -- I>,000 
p 

DM -- Io DQ Zi - 10 DM.

/^vinâ. âiâ^r^wele âe vuriujie u lerisioriilor eckivoleri^e ule 
toelor wâi solieilole punole âe pe secțiuni se poule oâ^ine o âi5t.ri- 
f^oire râ^ionâl» âe mieriul, pe secțiune âsli'el inoir ;?â conâuel 1â 
gvâlpri miriiaie âLe i.errsionilor.

Volorile lensionilor eeNivulenle woxime se por mioZors o- 
Idir' prik m^rireâ râporloloi r^î,^ soo â roporlolui r^r^« ^sll'el ââ- 
IkL ^Lrim râpo, Io1 se pol mieZoro lerisionile moxime eo :

A IV--------^2^- iov - ^»b^î ^r-

^eek I
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Vueiu^iu Msnsiuniloe oe^ivuisnMo psnMeu 
mm^, - 10 limi Zi - 1^ mm.

- 1^.000

i^eo^eumui OS tt peemiMs âemseminuesu vueiu^isi esi"<-»er.seismi
cilor' ^somoMeies Zi sMuMies uls e^sueirii impis^ieuMs,

s ^«nsiuniloe noemuis lu" , u csloe Mun^.6n^iul6 2 Zi u Mensiuni- 
loe eekiivuisnMb oslo mui soiieiMuMs punEMo sie secțiunii in
i'une^is iS I^imes 6 u Muipii einâ 4 - eonsM. Zi penMeu ulle ine^ee-ei 
suu ulMs ^eosimi 66 piuMd6N2i. uMiIi2sM6. Viu^eum6l6 6s v^is^ie s Msn- 
siuniloe sc^iv-âlonMs peemiM vpMimirsess âisMeipu^iei âe m^Msei^I pe 
secțiune Zi ^soi s sls^eeii ioe^ei opMiws s seesMoiL» oo^ininö MoMoâ^ML 
Zi iwpve^snMs eeâuosei îs w^Msei^l.

>).). LMuâiuI eomv^e^riv si Ms^siuniloe veriMeu âi^seiMe 
Mivuei âs sbvLiunb in VM7iâÂ 2C6lui^Zi_eonsum 
wsMseisI

0onsi6seik>â o d<âei1 essIir^ML» 6in lb?L) eu L»es1sL»Zi Is^üMuei, 
ineuee^ei Zi lungimi vom puMss ^nsliss vuei--»^it^ s^oeMuriloe Zi Msnsiu- 
niloe eu -j^juMoeu! peo^ameloe Oiz ^>, OS m, 09 7 Zi OS Ü psnMeu âiL'seiMv 
Mîpuei 6s Lbejiuni in vseisnMs ^eSluittZi eonsum 6s m^MseiuI» IsnMeu 
ine^eeLU?6â âin Li^,« ^»14« s-uu MeusuM âiâ^eumels 6in v-ieis^is u Msn^iu^ 
niloe muxims se^ivulenMe in esl mui soiieiMuM punem ui sse^iunii psnMr^
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ri^.l4»

L'ieesr'e iip âe secțiune sleuiuiiL 
clin eele msi ppiime r*spor*iur*i ale 

^r*osiwilor* Zi respeeiiv
^i/^z d sim ir*ie, I ssi- 

D -irie^ etreson simeir*ie zi etieson 
ssime^ie. Varianis seesior* ien- 
siuni 6srs reâsiL in fi^, 2»l2. zi 
2.1b peniru âouu mLeimi eonereîe 
ale srisi see^iunii -- Ü.600 ww 
Zi ^ -- 9.000 wm^).

vin snsliLs â is^sure lor* pr*e- 
Lenisîe se observi e^ ms^er*islul 
se uiiliresLâ eel ursi ei'ieieni in

ssSLpI see^iunii âe bip e^eson simeir*ie. kenii'n s odjine o seetziune 
ßs ^ip ekeson ssimeinie. eu ^»4^ esr*e sL sid^ un âomeniu ue uii-
iiLsre eu iensiunes eekivslenbu DsximL in eel ursi solieirs^ puner msi 
vieL âeeii vslosres tensiunii sâarisidile msx^^s^ esie neeessr*
^rn ^onsuw âe msienisl suplimenisr» âe eel pu^in 6.7 H.

kiL»^»1^« Vsr*is^is iensiunilor* 
âiterire see^iuni 1s 

- tt.600 MV)

eekivslenie msxiwe pendr*u 
seelsZi eonsuw âe rus^enisl
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k'i^.^.Ib, VM?i3^icä l6N8iuniIor' 6ekiiv3l6nl6 maxime periau 
âi^sr'it.e 56e^iuni Iu uesluZi eonsum ^6 Dulsi'iul 

- ^.000

^nulo^ periau ^6uli2ur.6u 66 secțiuni 66 lip I siwsl^ie Zi 
ssimelr'ie psnlru u in66plini ueeeuZi eon6i^i6 66 ^62i^l6N^ ur> li'evui 
UN eONSUQ ^UpIi^NliU? 6s mulsniul âs Zi nsspee^iv

Ls 3Q6lâZi LONSUM 66 Lulsr'iul l6nsiunils 6ekivul6nl6, p6Nlr-U 
seeeuZi sslieilui?6, în eu2ul sse^iunii 66 lip ek6son U3iw6lnie sint, 
eu esl pu^in 10 H ML»i Dâi'i 66ei1 !n e<^2ul urili^Lrii see^iunii 6« lip 
ekeson siD6lrieG

Os us6w6N6âg in e<-»2ul uliIi„LU?ii 36e^iuni1e^ 66 lip I sim6- 
lrie 3su I 33iD6lnie, l6nsiunil6 6el»ivul6nl6 in eel 2<âi selieil-âl 
punel 3inl eu eel pu^in ^63p6eriv )I,47 wL»i msr'i 6eeil in
p^el'ilul ek6 5on 3iw6lr'ie.

2.4. Vsri^iCiU-Stj srndllirüdii t-sner-sls s elewenr^Ior cle 
^62i3l6NlLl ÄNü»Ü2Ul6

^.4.1. Vsr'il'ieur'dö el6Denl6ler 66 ns2i3ldn^ eu 8^etziunb 
I 3iw6li'ieL

L1ew6nl6l6 6e L6e;iun6 I (L'i^.v.l/.rr.o) zi ^Lluri lrsr^vsr 
sal« nu ss vsrlLIvL Ia sladllllals ssnsrnIL lILlI » LneL:
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(5.7)

— E» rspr62into distun^u muxiw3 intre le^uturile trunsver— 
sulc ;

E ^â2u 66 inerție u tulpii eomprimute în ruport eu LXS

a) d) c)

^i^.5.17.

6uru unuli2utu Iu H >»2.1.1« t^i^.^.2) Iu eure s-«u udoptut 
dimensiunile din 11^.5.18,« tzi d pentru eele douu vuriu^ite uu lun^i- 
mes muxim2 intre le^uturile trunsversule 1^ - >6^ mm din eondi^iile 
eotistruetive.

Kâ2rIe de inerție 
«Is rLIpîIer Ln rsporî 
eu uxs sln^ :

pentru gee^iunss s ;

i„. -° » ^7,47 -M,

pentru see^iunes d, 

IM?
ZS-l^r - Z5 - 50,5^ - 1.768 ;
Z5-^r - Z5 - 57,47 - L0^0 °M >1^ . 

"eoârees pentru sardele es2urî Z5 sees^e dsre nu se 
wHÎ vsrlkîeL Is sîsdîlî1,sr6 â^nerslL.

5.4.2. Verir-ivsres elementelor eu_seetziunes I ssiLerrleu

kvntru resll2ures unei dure 6in profil I «simetrie eu dimen
siunile resultute 1« L ).2.l. redute in Li^.5.l2, veriiieureu studili-
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^6N6i*s1s 86 1*206 eu 20668Zi rvls^is. t^»6) 6in oure od;in6L :

ZS b02,2 > 1^.

esss es oon6uoo 1u L*sp^u1 oü nu 
trebuie 5Lou^ü 80623^2 verii*ios-
r*6.

>.4.). Vsriiiosrss 6l6L6nr6lOr ou cesiune otroson siwsrrio

LLvâFLLsLosou seo^iuno oki68on (LiL»h«i/,o) Zi lo^L^uri (^naitr 
ver»ssl6 nu 36 veriL'ioL lâ sîsdiliiâis L6N6rs18 121 , 6soL :

7°M ,1 ls.7> 

10. t^.6)

unâ6 :
1^, k zi d su sewnii'ioâ^iâ âin i'iL.^.I? ;

R - r*62ist6nxs â6 es1eu1, !n Lâks, s otelului uîi1iL«î.
'â'n 08LU1 6l6w6N^6lor* 66 rH-

ti-
 »

r

Lisien^L Z76«1iLâî6 ou soo^iuni 
0K680N 8iw6Lrio ou 6ÎM6NSiuN^.lO
âin s Zi d ln os1s
6ouü v»r*i«ni.e sâopîsîv Zi ou
lungime» wsxiwL « S40 ww, 
iwpusL âo 3o1u^i« oon8lZ?uoLivü i 
rdLuirü :

?i6^.20.
Si
8- -T^- 1.46 < 10.
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2o1ujiile adoptate satisfacind simultan condițiile (-»7) 
(S.6) nu este neeesarL verificarea Is stabilitatea ^eneralL a a- 

oestor elemente de re2isten^ü.

^«4.4. LsriticareL elementelor cu secțiune ctieson 
asimetric

Li elementele âe rs2isten^Â reali2ate din secțiuni de tip 
cisson asimetric l^rosimile tâllpilor diferite) trebuie verificate Iu

stabilitate ^eneralL eu 
aceleaZi relații l^*7) 
Zi (^.8).

tîeali2ind elementele 
de rs2isten^ eu secțiuni 
cbeson asimetric, eu di
mensiunile ooMinute la 
2 Zi redate Ln
fiLz«^O^i Iu eure lungimea 
maxima Lnire legaturile 
transversale este - 
« 840 mm, impusâ eensirue« 
iiv, veriiieureu siudili-

tL^ii â§6nsnul6 cbnduce Iu :

-r 70 u----- - !>7,I^ ;
VZI2

K-- U - L.^7<10.

?iind indepliniis eondi^iile l^*7) Zi (^»8) elemeniele de 
r^LLsisn^L reuli2sis nu pre2iniu pericolul de pierderea siudiliiL- 
tli.

S.S. odssrvs^ii oonduLÜ vrivinü oorimlssrs« s^ruL- 
rur-LIor âs r«Lj.sr«n^3 rs»Iji»«îs âin lSkS)

Opisessîor s^ruaîuri s—3 stsvîus^ ssuprs woâului 
de^ disiriduirs a materialului pe sse^iune pornind de la aleâtuirea 
structurii impusÄ de mLriwsa Zi modul de l'ixsre al sudansamdlelor, 
pe sesstes.

i âârimea secțiunii se od^ine prin inesreâri succesive âupâ
oare ss obține tot cu ajutorul celor patru programe reali2ste OS
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. ...088 varianta optima âe realizare a secțiunii, atît âin pun 

vedere si L^osimilor âe platbenLi utiliLâts cît Zi stabilire 
tzimilor optime ale acestora care conduc îs cele mai mici tensiune 
echivalente, în varianta âe arie constsntâ l^ - const.).

Qraî'icels trasate pennis Zi analiLa modului âe variație a 
tensiunilor echivalente în variantele âe Mosimi diferite sie plat- 
benrilor utilitate. ?or^iunile haZurate din aceste A^aî'ics repreLin- 
t2 Normele âe secțiuni os nu pot L'i utilirate âatoritâ existentei 
pericolului âe valoare looslâ.

kentru cele mai utilisate tipuri âe secțiuni folosite în 
construc^is structurilor âe resistens sle utilajelor s^eLs fabricate 
âe industria județului Libiu ll.^ecanicL, LLîrZa, I.Salanta 8ibiu) 
oele patru programe âe osloul au permit dimensionarea acestora âin 
lS?9) Zi stabilirea optimâ s materialului pe secțiune.

In urma acestor optimiLari, pentru caLurile oonorste analii 
rate s-au obținut numai prin redistribuire« msterislului economii âe 
min. 6H Zi pîn8 1s max. 1/ ^>» De asemenea, svînâ variabis tensiunilor^ 
echivalente pe sectziune se poste evits slcâtuirea âe secțiuni care ss 
prezintă pericol âe instabilitate locslrl (1s secțiunile âe tip profil 
deschis, Lonele HaZurate) ssu Lonsle unâs tensiunile cresc spre va- 
lori toarte msri Zi care conuâc 1s consumuri exsLSnrste âe msterisl 
în csLul în care âimensionsrea s-sr efectua prin încercări pornind 
âe la un anumit raport lix între la^imea Zi înălțimea secțiunii (la 
secțiunile âe tip proL'il închis).

vin stuâiul comparativ al valorilor tensiunilor echivalen
te âin diferite puncte pe secțiune, în varianta aceluiaZi consum âe 
material pentru diferite tipuri âe secțiuni, se observü ei'icien^s 
celor cu profil închis i's^L âe profilul âeschis. ve asemenea nu este 
inâicat a se utili2s secțiuni asimetrice (rssliLsts âin platbenLi 
cu âp^osimi diferite pentru realisares tL1pi1or)y deoarece creZte 
consumul âe material necesar pentru sceeaZi solicitare (stît la sec
țiunile âe tip âeschis cît Zi la cele âe tip închis).

Lechiunile âe tip profil închis nu prsLintil periuolul âe 
pierderea stadiiitLzii locale. In cașurile analizate s-a constatat â^ 
asemenea cL nu este necesar calculul la stabilitate ^.eneralâ âeoarec^ 
aceste elemente nu prezintă pericolul âe proiectare a stabilității.

kro^ramele realitate permit o dimensionare optimL a tutu
ror elementelor âe reristen^â realiLste âin (8lL) cu secțiunile ^»sv- 
münätoarSd cu Normele analisate zi âin alte âomenii iar metoâolo^is 
prsLentat^ permite extinâeres calculului âe optimiLare Zi la alte 
torme âe secțiuni.
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esx.L. 01^1^12^-
ir^ s^'^0.^ 0 LV W0?I^

6.1. i^lroL? sL sVsrslrurs u1>L1L2sbs

LbruoÄurlls 6s rS2LL^SvfS rSSlL23tzS Lio (vI^L) sLvtz so- 
lioltrsîrs oomx>1sx oooLuoLvL 1s si-srifis Lv xuvodsls ssofiuvUor s- 
i;Lf s bsosiuvilor vorwsls oLtz Hl 3 oslor dsv§svfl3ls. ^sosluoils 
vormols sLvt; osu22tzs Ls sxisveofs Lv ssofiuvs 3 scorburilor Qxi3- 
1s a womsvtzslor Ls Lvoovoisrs yi 9L 3 vimomsotzului . 
^svsiuvils dsn^eofisls sLvtz xroLuss Ls sx1s<rsof2 Lv ssofiuvs 2 cor
felor tzLiobosrs 2 DoMvbsIor Ls rLsuoirs xurs yi 2 mo-
moylrului Lo Lvoovoiere^lo- vstzoriirL ooQx1sxitzLfi1 solioitrsrii §-2 
shHdLUtz vs mstzoLL Ls vsriciosrs s stzLrii Ls ^svsiuos^ hsvsoQEvris 
slsotzrios rs2istzivs Lslrori^s imporÄsv^slor svOvtzvEs xs vsrs 1s xrs- 

l6l , ll9l ^17^1 ,ll26l dlizilsslrs 0 wstzoLL vsLssdruol-ivs, 
x»s ?mibo sxsvutzsrss Ls mssursri Lo oovLifii Ls cuvoflonsrs 3 stzruo- 
iru L1or rsspsv^Lvs ; 3si§urs ^riv sxsrslrurs sIsotzrovLsL sx>soicioL 
0 ^rsvL2Lo suxsrlosrs os1or1s1tre wstzoLs ; posl^llltzs^ss Ls Lvrs^ls- 
tzrchrs s csoomsvslor ou vsrisfLs rs^LLs 9I Lo os2u1 uoor osrs vuorsr 
^Ls wQSurätzorl.
s 6s urcare s cs^buluL, 06. Lv MvsrQld solloHiclrLIs LLvb
kcoartzs oolvVlsxs yi ou so ouvosv LlroofLHs xirLovlVsIo, §rio 3x11- 
^vs^ s Ls ro2stzs ou brsl tzraLuovosrs xostzs ci soluflovsl-s oomxlsd 
tpr^vlswQ. vstrsrwLosres vsosLuvLIor tzso^svflsls ss rs3li2S32Ü r>riv 
Dov^srsa s 4 tzrsäuodori 1s ^5^,

i ^sricioKrlls sxpsriOsodsls s-QU scsotzuslr xs sbrroLurL
Lv Isvorsvorul Ls rs2lsdsvfs wstzsrislslor ?L oovoro^r xs stzruolru- 
rL1s Ls rs2lsvsvfs Lv vsLrul LvIrroxrloLsrllor xroLuoLtzosrs LLv ^ju- 
Lsfui 31dLu (Lolsvfs LL^Lu yL ^svsvlos liLrys).
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6.2. Loodridudii privioL sduLiul si vroievdarss uvor 

Lispo^ldivs psotzru iooSL. Fi als elsmsodslor suvuoe 
1s rLsuoirs LapisLI oads

Io soopul vsritioürii (O23) solioidsds Is Looovoisrs ou 
rLsuoirs LmpieLlosds osroedsrils s-su «Lsovuad Lo Lirsotzia siau- 
Isrii lsZävurilar dsrsi oars ss Lis oLd aai spropiads äs osls Liv 
realidads. Io aossd soop s-au proisvdad yi sxeoudad Loua Llsposi^ 
tzivs oars xeraid »ovdarss yi Looaroarss (8VL) ou saroioi drsosver. 
sale os xod ^i aplioads vsodrio ssu sxosodrio ^a^s äs axa veotzre- 
lor Ls Looovoiere - rssuoirs s darsi. ve assasvsa ps aossd Llspo- 
ridiv ss pod simula Litsrids dipuri Ls lsssduri Ls Is rsassaul L« 
dix kuroa pLos Is Loossdrarss rigiäa. Ls poads simula yi Looss- 
drarss sIssdivL Lio puvod Ls vsLsrs al Lsplaoarli.

vispoLibivul FL3.6.I., ^13.6.ssds oooLsviioosd L1odr-os 
plavs Ls dssü Ls ri^iLitzavs asrs (1) ?i vsrs xostzs LL xrioss ri- 
lliL xs mass ms^ioli Ls Loosovslr ?s sossstrs xlsos ss xov wootza LoL 
suxortzi (2) Le sus^iosrs s daourilor L« prioLsrs (Z). ImxLsLivar« 
rodirii ss Laos prio ioverasLiul daourilur Ls prioLere iar Lax>lO 
Liosrsa LsxlaoLrll oowxlstzs ss ^sos prio xlLoutzsls Ls oaxLd (^). 
Luxorhii (2) xod Li Lsxlasa^i looCitzuLiosl x« xlsva Ls 1>asL vsss 
os x«raid Lixsrss Ls (1127) Ls Li^sritzs luogimi. Vs aseoeosa, üis-> 
xosidivul srs uo osrsotzer uviverssl xsrmi^Loâ a ^Lxa dar« ou sso 
^iuoi LiLsride, veosLidLoL xsvdru avssstza vuasi uo esd ooresxuvsi! 
vor Ls vsouri.

6u sZudorul Huruvurilar (S) ss xosLs resllos loras Ls 1s^^ 
tzurs Loridä rsalisLoL 0 ssswlrlsrs aluvsoLdoars ssu ou stzrLoLsr^

bi»s

H'^10

2i8.6.2. Lodems Le amplasare a 
Luodoril^r resisdivi

lv soopul Lsdsr- 
wioLrii dsosiuoilo^ 
s-su spliosd drs- ! 
Luodori voosomodrij 
rsLisdivi, sodsma^ 
smxlssars a sossv^ 
LiioL reäaliä Lo Li- 
6.2.

vsvsrmiosrss ds»' 
siuoilor normale * 
Lüouv vu drsLuotzo«!' 

ls^a^i Lo s 
mixuods. ?eo<rru 
siuoile os ss L4
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voltii Lv ^oL'llulul L-QU L'oL ÄL2Ä26^0^11 Gl
rssxsetzLv leMtzl lv ss-^lMv^L ^1 e^K? x>S^L2ltz ve2l^l0L2(?3
Irsorlsl LL06SÄ0I? tzsvsluvl lv vClS dvuL t:H1x>l. V<?^l^lo2re2 ÄSQLlu-
vllnr tzLtv§en-tzLr2l6 s-a ou K2S-
VSV^lv ^n- ^12» ^1Z* lv MQÄS lvtzL?63ZÜ.

^.6.5.

OISPOLlVlV 0.S 
veLl^lvQÄ ÄOll- 
SlUvllS IQ ln- 
oovole^e vu 
r^uoj.L?e lQ- 
xL<zäLv3tzLl.

OStzEi?mlvLElIe sxHerlMkbQlS S-OU ^rlcrut: ^>e OQ^Ivcä de lvoe^d
63<r dlv l^orolroL'uI de rsslstzen^ (^1^.6.^).

! Vsl ^lls tzsvL?1un1Iar xontzru (I1^si?1tzs 5-arelvL yl oxoovhi'lol- 
va^l oslvulstze yl llLsu^ve xsvtzru xro^llul oLssoo älo ^l6.6.1.c?lvtz 
reäcr^s lv vQl).6.I. Ivdloll xuvotzslor lv ovrs s-su detrer^lv^^ tzev-
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sluolls sîotz osi msrostzl xo ^j.L» 6.1. VILsrsv^s älotzrs
tzsosluolls osloulatzs oste âstzsrwlootzs 9c o1s sxpsrlwsvtzsls 
sltztz rsästzs Lo üsv.6.2. L«»i11s lotzr« os1ouls1s uoalltzlou ZI Lo
tz srw1oär11s sLxsriosotzsIs slvtz ouxrloss Lotzes M yl 19,^ A resul- 
tzloä slrstzsrl osäll äs olrvs 7,9 S« LrorHs sîotz ou stzltz arsl msrl 
ou o!tz Vsosiuvlls ou vslorl ool wlol.

Dlo sosllos rssultzstzslor osos os loLlos sosstzs srorl ss 
ovssrvs os Lo ms^oritzstzss ossurllor sosstzss sLvtz oai wsrl 1s Letzsr^ 
wlvsrsg tzsvsluollor xroâuss âs rssuolrss Lwxlsäiosbs (6^,2). Los- 
11sLoä vsdl.6.1. ss ooosvstzs os äs rs§ul2 tzsosluolls ovhloutzs xs 
osie sxxsrlwsotzsls su vslori wsl osrl âsoîtz os1s osloulstzs sosll- 
tzlo. Loorlls Lstzsrmlostzs slvtz ou stzLtz osl wsrl ou oLtz volorlls 
tzsusluuHvD lstzsrwlostzs su vslori msl wie. .

^roosâîoâ Lo woä soslog yl xsotzru 0 vsrs ou ssoyluoss äs 
tzlx I 6.9, resultzstzsls slotzstzlsstzs sîotz rsästzs Lo tzsv.S.Z 
t.oLu1 Ls swxlsssrs s1 tzrsLuovorllor s Lostz-ILsotzlo ou oe1 xrssso- 
tzstz Lr> Lls.6.2. 2ror11s, osloulstzs Lo Lotzre ästzsrmlvsrlls tzsors- 
vlos yl osie exxsrlwkstzsls sLotz rsästzs Lo tzsv.6.^.

eomxsrLoä rs2u1tzstzels tzeorstzlos ou osls sxxsrlwsotzsls ss 
ooostzstzs vL vs1 rlls tzsosluollor wssurstzs slotz msi mori, LooLtz os
ls ov^loutzs xrlo osloul. Vs ssswsoes, srorlls slvtz msl »Sri 1s 
vs1 rl s1s tzsvsluollor xroäuss <l« rssuolrss LoAlsälvstzä prssuo 
Lo «rasul uooL vslorl osl wlol sie tzsosluollor Lstzsrwlostzs.

Io os1ou1s1s tzeorstzlos Lsxsoäso^s ssrolos - äsLoros^le olr 
yl 1s ästzsrolosrlle sxxsrlosotzsls äsxsoLso^s ssrolos - ssmosl <le 
lsylrs s-s ooasläerstz Holsrs. ^ossstzü lx>otzs2s sstzs sstzlsLuoLbosrs 
vuosl. xsodru osloulsls osre ou lwxuo oooâl^ll äsossdltzs <ls xrevl- 
Lis. NsIlolsrltzLiHs ourvsl <ls stzsloosrs HO sätzorssss osuolLor- 
wivL^ll xroxrlstzsl11or slsstzlos s1s wstzsrlslulul, vsrls^lsl uoor 
cllmsnsluvi sie s1sissvtzu1u1 sud ssrolos, s vewxsrstzurll etzo. l79l , 
lssl .

Vs 3S(?Lievl?s oe11vLsi?1tz^1l6 gsowptrrlo^ Ltle elswSvtzuIul 
sîvt; osls osre osl wsl multz kesulhahsls dstzs^wloi^l—
lor.

IxotrsLelo LlQx11^1o3doLrs aclwlss x-rovosoL erorl sletzewLLl-l
os sis äl§i)OLll;1vsIoL. '^olr Lv sossv ooobsxb ss Lvso^ls yl lxotrsLL 
oovslâsrLrll âs îvOLStzrLrl ^lClâs Is Lml)sls OQ^lrs, i-svtr^u oalouls 
lsorsllotz 06S2 OS vu SS rSsIlLSQLL lolrsS^al Is ^ssIlLLrss â1si>02l.- 
blvslor.
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Isd.6.2. LrorLlv isaslunllo IsorsILos
ZI oo1s OXPSr^ILQ^^Ill Lo /-

Forlra
IM

LLS6L- 
?rLsL?Q- 
?6Q

OL^orsQ^o luîrs ?snâLuLL.1s scâvulQ?s yL 
QLSUrQ?S LlkQ

LrorL l 
^uastzls 
äs QX- 
osL^r'Ls.,0^9-i OI, r

s 5,69 1,11 0,91 0,14 1,04 7,92

10 5,14 1,09 0,95 0,24 1,46 7,36

15 6,49 1,5S 0,37 0,29 1,29 3,01
s 20 5,62 5,06 2,96 0,20 2,1 7,59

25 5,99 1,31 1,56 0,25 1,12 9,52

50 6,52 2,73 2,75 0,56 1.4 12,25

55 5,55 1,71 1,41 0,16 1,74 9,20 !

5 5,10 1,21 0,57 0,14 1.1 6,91

10 4,13 1.5 1.52 0,16 1,66 7,33

15 2,99 1,11 1,02 0,15 1,56 15,20

20 5.51 1,64 1,45 0,24 1,39 6,61

25 5,10 1,65 1,13 0,13 1,42 5,25

50 4,20 2,20 1,66 0,23 1,27 5,32

55 4,66 2,46 1,52 0,25 1,35 5,365

L^?0QrQQ osäLs 
PS PULS? äs 
m2aurire

6,21 6,55 7,54 11,0 7,97

U MUW
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lab.6.4. Lrorllo osloulais Lairs 1ono1.cui1.l6 ioorsilos 
gl. oslo oxporlWninIo

LWsnirL.-
-»--»-SS»-----»-»»,--»-»»«««--»-«»«--«»--»»-»»-»»»-«-«--»»», 

OlLoroais Lniro isasluoHo oeclsulsi« sL Lrosrs
QL.îQ'HOQ Q^SULLls â _________ _La ^uooiL

85
äs SXSSQm

5 2»12 1,39 0,75 0,2s 0,57 12,73

10 S,91 1,71 1,33 0.6S 1,01 10,07

IS 4,2 2,54 2,04 1,01 1,50 6,35 i

4 20 4,94 S,9S S.65 0,56 1,49 5,12

25 4,76 4,40 3,62 1,24 2,15 4,79 !

SO 4,9S S,41 2,37 2,07 4,02 6,43

S5 5,1 5,42 4,20 1,S4 4,77 5,13

5 4,9S 1,S9 0,31 0,30 1,67 3,65

10 4,16 1,63 1,S6 0,66 1,37 5,33

15 S,9S 3,31 S.03 1,13 2.0S 6,66
2,5 20 4,06 S,92 2,77 1,09 2,02 5,56

25 S.7) 4,12 S.64 0,92 1,92 5,35

so S,56 5,59 S,S2 1,15 1,76 5,69

SS 4,S6 4.6S 4,13 1,56 2,55 4,95

LwQrOQ QSÜLs
PS punv-d üs 6.S5 7.S5 6,37 7,45 6,34

^^22 «UL >U 77!LU LLLL« » 22ULUâLL»^Mî;k M LLS SLR — « — ».— »-— «
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Lo vsLers lV0tz626ls sLmx>1L^v2tzo3rs utzLtz io V3lou1s1o 
tzsorstzlvs oLtz ?L 1s LstzsrOioLrlls sxxsrLvsotzQls srorlls LstzsrurL- 
vstzs sLvtz oovsptzuvlls (srourso QsLLs 6,3 ,) 91 Lsol sc- xo^e ex- 
tz IvLs LstzsrwLoureu sxpsrl^vtzQlu. u tzeosluollor prlo tzsosor26tzrlE 
sIsotzrloL yL xsotzru stzruotzurl äs rs2lstzso^L rssl^utzs Hin (LkL). 

^osILM erorilor- Is LstzsrDLvurlls tzsorstzlos ^3^" Le os1s 
sxpsrissvtzols s1s uoor slsmsvtzs äs r^lstzso^ ou ^orms oomxlLostzs 
vu xoutzs tt 3v3li23tzL ou mstzoäs 3vu11tz1os e1sveotz3rs Lio sosstz 
wo^iv voluwul sosstzor oulouls xoutzs Lsvsoi ooosiäsru^il.

^?LoLoâ S6SM3 äs uosstzss yl xsotzru 3 mio^oru srorils ss iw- 
xuvs, äs ssswsoss, sü ss utzi1i2S2s tzruLuotzori rs2lstz1v1 Ls Limsn- 
siuvi oLtz w3l mioi 11-Z/120, XI II-Z/120, 11-6/120 Ls ??-
driou^is IlotztziUMr).

6. >. Lootzrihutzii MivioL optzlDi2^r^3 stzruotzurU r Ls 
rs2istzsotzL rs3liL3tzs Liv ^yrs vu perstzi sulrtziri 
vroLuss Ls ivLustzriu .luLstzuIui Li^iu.

OsrostzLrils tzsoretzios yi sxr>c?riQSQtzulS xrivivâ v2lou1ul ?i 
oVtzimiLvrea stzruvtzurilor 1s re^istzeN^^ e-ou ^inoliLotz xe stzruo- 
tzuri vooorstzs reuIlLotzs Ls 1vLustzrl3 ZuLetzului Lil)1u in vovtzr^o- 
tzs Ls osrvstzurs ^tzliv^l^ioil , l 1221 , 11^2 j ,l lZ^! »I 1^61 . 
LtzuLills ^Loutzs s-ou rs^sritz Iu 2V3II23 stzLrllor Le solioltzore Lv 
slsmsvtzsls Ls rs2l3tzsv-tz '. xortzantzs ule utzllu^sler L^rsls IiLI) 5^^, 

110 OL. II..e.0. I., V I S75) ^Drlootzs Ls I. . Lryu 9I Lv hruhul 
w!uv3r3lsi ULLruullos .H kuhrloQtzu Ls I.^uluv^u L1^)1u. Lvull2(?1c? 
r!ssi>sotz1vs s—au s^sotzustz tzsorstzlo -1 sxix?r1llsntzu1 . ^eorstzlv s-uu 
Lstzsrmloutz s^ortzurlls 9I s^u xrsvlLutz seo^lunlls xsrlvulouss 
lulvLu—ss Io ooosILsrurs Ll^ksrltzs moLurl Le invLrours (oeotzrul Ls 
Lrsutzutzs 31 1oouroP.tzur11 v^>r1uU11), moLu1 Ls 1uoru ul utzi1^Zu1u1, 
^tzs^loour, mers Loulotzs, Loupol, Lo ruu^L 33U Lo xuotzL, 'tzLo^u- 
c^rsaxtzs, LL^srltzs v^rluntzs Ls drumuri stzv.

VorL^loLrlls sxxsrlmsotzu1s s—uu ^Loutz xrln xoux metzoLs : 
^rlo ^otzoslustzloltzutzs yl xrlo tzsnsomstzrls slsotzrlvÜ. stzoLu ^0- 
tsoslustzlvL, s—u ^Leutz ou wstzoLL oowxlsmsntzuru. xx-otznu Lsrrsrllîou- 
^SQ sso'tzluvllor xsrloulouss o1s stzruotzurll (rs rs2l5-tz 0^ , stzu- 
^11Lrs3 vLr^urllor Ls tzsnslunl u 1ovur11o)7 Ls uwxl.sure u ^ru- 
(^uotzorllor rs2lstz1v1. 0etzsrw1o^L1s sxxsrl^sotzule 2-uu s^sveuutz 
j!o ooväj.^11 rsals äs eolLslü^s Lavüro^s dlrsoi- ix? stzruoÄurl- 
^6 Ls rsÄlstzeo^L u1s utzllu^jelor ^rc?1s.

BUPT



- 140 -
6. z. 1. vstzsrwlvLrl «xverlmsotzJls vrlv Lotzoslsstzl- 

vltzstzs

LIstzo2s Lotzoslsstzloltzs^ll s-s utzlllLstz ouwsl os w«tzo22 
oowxlsmsotzsrä Lo sooyul stzsdlllrll orlsotzstzlvs s vLrLurllor 2« 
tzsosluvl, s sso^luvllor xsrlouloss« yl s Iovului 2s swxlsssr« s 
tzrs2uotzor11vr rsslstzlvl xsotzru âstzsrwlvsrlls «xxsrlwsvtzsio prlo 
tzeosowstzrl« slsotzrloL Lv voo2l^1l rssls 2s solloltzsrs yi SLplos- 
tzsrs.

krloolxslsls slswsotzs 2s rsslsvso^L sl« stzruovurll r 2a 
rsslstzso^s su Lostz mo2slstzs Lo ooo2l^1s 2s slwl1ltzu21o« s tzsoslu- 
ollor wsxlws ls Looovolsr« (osrs «stzs xrioviVsIs solloltzsrs). Ä— 
2slul Lotzoslsstzlo s Lostz Lovsrostz ou ssrolol xroxartzloostzs ou 
»srololls rssls, sstzLsl Lovitz sä ou ss wo21L1os oo2ul ?l Iovul 
âs sxllosrs, 2lrsotzl11s yl ssosurlls äs sxllosrs s Lor^slor.

DouL lwsglol als l20orowstzelor yl vsrls^ls tzsosluollor oor- 
wsls x« vootzurul loossrooulul sutzovssoulsotzsl LS ^9 sLotz rs2stz« 
Lo Llg.6.6 6.7. Io Lis. 6.6 sLotz rsLstzs iLooromstzsl« yi 21s-
tzrlvu^ls tzsosluollor oorwslo xo vootzurul loogsrooulul xootzru vs- 
rlsovs âatzâ 2« xrolsotzootz. Io LI^-6.7 sLotz rsästzs soslssyl osrlsl 
vsrs su r«2ultzstz 2uxL vo sosstz looMroo s Lostz ooälLLvsv 2s ooauv 
svor2 ou Ssosllvlsrul, Lv urws stzu21ulu1 LotzoslsstzLo yl 2stz«rll>1- 
osrllor rssls xrlo tzsosowstzrls slsotzrlos xs sutzovssvulsotzL Lo vo» 
21^11 rssls 2s LvvLrvsrs ?1 «xxlostzsrs.

Io LlL.6.6 sLotz rs2stzs iLoorowatzsI« yl 21stzr1du1x1s tzsoslu
ollor oorwal« x« vootzurul lovgsrooülul xevtzru vsrlaotzs xrolsotzs- 
tzs 2« 1»so«L1o1sr xsotzru sutzodssvulsotzs srtzlvulsrL ll.I.C.ll.

6. Z.2. vstzsrmlosrl tzsosowstzrlo« v« stzruvtzurl 2« 
rsLlstzsotza La voo21tz11 rssls 2s LooLrvsr« 
sl axplosvsrs

Stzu2llo2u-s« 2ooumsotzstzls tzsüolvL Hl wo2ul 2s luvru sl 
stzruotzurllor 2s rsslstzsol^ yl svLo2 stzu21lls tzsorstzlvs yl Lotzo- 
slssvlos 2s 21stzr1vulrs s tzsosluollor s-su xutzutz xreolss xsvtzru 
Llsosr« «lswsotz «ompoosotz lovul yl wo2ul 2s soxlsosro a tzra2uvtzo- 
rllor «lsotzrlvl rsslstzlvl. Lxsratzurs IolosltzL sstzs Lorwstzs 2lo 
xuo^L tzsosowstzrlo« ou ysss oaosl« N 2Z02 yl N 2)22 , uo osol- 
logrsL ou l^uol«, ou oaosls, Vlrloor2sr - Uso«^"s1l^ tzlx 
2206 Lo rsglw 2loswlv. lorsglstzrarss 2« oLtzrs sxatzurlls luwloos- 
ss sl« vuolslor, s^> LLoutz x>« LLrtzls lotzossoslvllü IloogrsL,

BUPT



141 -

77N
ss777

fig
 6.6 I

ro
c^

om
at

el
-s

 5i va
ri

aț
ia

 teriziun
ilo

»'
 norma

le
 pe co

ri
fe

ul
 lvnges'os

w
lm

BUPT



142

lit
ti!

 m
 lu

uu
in

^'
9 6.6 

Ir
oc

s-
om

at
el

.e 5i v
al

-ia
tia

 teri sib
ilo

s-
 siopma

le
 pe co

nt
us

-u
l lonyel-

on
äi

.

BUPT



- 14) -

20
0

Iro
c^

om
at

el
^ 5̂ 

vo
l-i

os
'v ten5!

u^
>l

ol
' p<? 

co
^t

us
'u

l longe^o
nu

lu
i

BUPT



- 144 -

Lc
ke

m
a mac

ar
al

ei
 NN 5

 §j am
p^

ar
ai

-e
a tr-a^u

ct
oi

-il
o»

- s-eri5t
iv

i

BUPT



19SS, ^oâok. vuxü Hee^ul e^vtLl 31 xuv^Ho^ tzeusv
meÄrlos 9I a dsxl3sü»7l1o2? s^Äw7lIo)7 pe dir7.l2 ^06ossv2ldL1L 00- 
rssxuvLd^vLL's uvul SQltr ds 1000 w/w ^NLo^et^los
L-ou 6^oi5U3tz L.V oovdl^n ^olo .'s ive^oorE ^1 exx>1ouÄS!7e.

6. 2.2.1. Detrermlvdrl ^evsovreinloe xx? etzruo^u^ do re-
LlSÄON-dO Q äU^0Q202^2lCl >1

Iv VSä6I?02 LÄUdlerli oollpo^drli, sud 20^1uve2 SQKrlrrll 2 
slswevtzelor? oompovevtzS 2le O202^2le1 Ott 2, ^2^10^2 de Iul!7?eirrLv 
dSC'OL "82122^3" L11)1u» L-2U 2les UV VUQ^U? de 14 xuvove de Odeu^o 

, 02I7S Sivtz ^02evtz3ÄS sol2ell3^Le IV ^îs> S.9, soll-
olIÄ-rllor s—2 ^ilou6 Iv oovdl^ll oovvLeÄe de IvQLdoors yl O2vsv^2- 
re.

I?1^.S.10.
It22^1ve dlv ^l5"7u1 
dstzen^lvd^Hs^ sx- 
xerl^entzole Lv 
1)^73^21 Q20Q^2le1

5-

vstzenöLvoreQ Oo11v1tz^r11cu? Iv QoesÄe Mvvde e-z e^eolrus^ 
ir^ olQVul ^Idlodrll Lorolvll rTSsx-ev^lv I2 2:oi;j.^e2 h^ohulul ws— 
osjvLLsl.

Ls1e M3l eo11olÄ3t:o xuno^e ?1 virlo^llle Irensluvllo^ Lv 
3ves^e x-uvolre slvtr ^ed^tze iv ^1^.6.11 xev^u 022UI r1d1ed^11 ssr— 
elevii de 13 sv1 13 1vd1^1l2e2 wQxImd ds 0^^.

, Os ssewepev s—ou e^eol5U3Ä mdsuid^Ho xen^ru 032u1 Irre^ului 
Lv^ xvLlhls o^lLvvtr 1L, eivd 3oss^3 estze ou Ic^o. V<3r1 ^tzlv 
tze^sluvllor xev^^u o1tzev2 xuvovs ou osie 021 Q2^1 vsrlstzll (i)ur>- 
irsle ds wLSur^ro âe xe elewev^ele ds ^Ixors 2 Q3os)73ls1) sîvîr 
r?eduîrs Iv L.'lT.S.12. -Voess^d OLsui?2i?e s-s S^eo^ustr dlv po^l-tzle
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ostiei Lo LresptrL 2 subooawlovulul (vO)^ §x^s spstzele au-
hovswlovuIuL (9oO) 9L xLvL Lo x^dss s^iQ§L s svesiruLs (ISO^).

^ss w3L âsLsvo)73vL1L sLîruâ^ls esvs ^o^ru xvLLtzLa
Iul or1.2ootz3l Hi Lo^sxtzsv sx^e sx^tzels Qu^oosmlovulul.
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6.Z.2.2. vsSsrwloârl tzsoso wehrlos oe stziuvrurl äs
rsslsdso^L s1« suvo^»ssou1so1rs1or

Loslls« serilor äs tzsosluos Lo os1s wsl solloltzatzs Ml 
koHoltzsIr« puovtzs s1s stzruedurllar äs rsslsiso^L xsotzru os- 

rurl oovvLSlr« äs LooSrosrs yl äs sxxlosvsrs s-s LLoud xsotzru suvo- 
dssou1sotz«1« LL 55 <:» LL 110 W, 0.1.0.1,1. , IvoLroLtzor rrootzal äs 
12 Vu1äorsru1 VL1 575 Io vsrs oootzrsodslar äs osrosdsrs

1122 1 ,Il2Al , 11^21 ,ll^)1 . Ivvlislslîs vu I«.l.,äo?s. 31iruL^ 
tzurlls äs rsrlstzso^L s1« sosstzor sutzovsLlvuls (y^slsls) slotz ^ss11- 

sssl-«, â» rsgulL, âlo (L.2.L.) äs tzlx vLssoo. 0 sstzLsl äs stzruvtzu^L 
yl prloolxslsls sollvltzLrl sLotz -sclstzs Lo 51g.6.1Z, xsvtzru sudovss- 
vulsolîs^ll.D.O.A^ Lsv^luolls 1oogsrosos1or sosslrul ysslu sloi rsâs- 

^<rs Lo ttZ. 6.14.

r'lg.^.iz.' SoLsms äs looLcosr« s ?sslu1u1 su<:o^ssvu1sv-tz^ / 
tzsl O.L.'O.U.' 6-6

O.L.O.«.
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0^10 20 ZÖ panta 0^ 10 20 Z0 baLcalone

§1,^.6.13 Vsrla^la Äsvsluollor §1^.6.19 VailatzLa tzeuLluollor
a msrs Lo Is dssoulLre.
!

VirrlQ^îo irenLluvIIor §1§.6.21. Vsrl^^j.^ deuLluoll r 
l^i âswsrsZul suiiov2soul3r>ve1 la Lrîoa^es aanodasoulalluei
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1.2 3lSM^02 xuvvtzelor Lv 03^8 S-ÄU v3SU)7Qtz dsLorms-tzllls 
exeel^lcrs ?1 2poL L-3U valeulal: IrsQsluvIIc? Sd2 tzivuî; SS3Q3 ds de- 
tzsrmLvLrlls ^douire xrLv ^otzoel^stzLeltz^e. "ol26lll3 ds owplaso^e o 
br3duobor1Ior r62LL?tr1v1 sslrs I7Sd3^L Lv 6.IS.

Lev3 QUtrodQseulQvtzsl 3 ^osb Lvedi?03l;3 s^eotzuLvdu-ss wQl rau 
bs Ivve^vL^I ^exe^Q^e I>ev^m ll»3l wulbs xo2l^1L tzL ovvdL^LL ds sx- 
xloatzQrs 9L Qnums :

3) Q0d1^1o2^S3 oevtzrulul de ^Sutzotze 3I LvoLredtzu^LL 
^s^d de xo2l^lQ trekvlvd 3 3oestzul3.

i !
j l MM^ j l °/o1

^00 ' Öl ^00 0^ 10 ^0 Z0 ' s-ampa^

I?L0»6.IL. Vo^lQ^Lo IrevsluvLIor §Ll5.L.I?. tzevsLuvLIoi?
I3 LoeLre22?S3 Vevel Lv ^uoo^Ls I3 wers Lv ^22x3. 
ds xsLltzlL oevbrulul ds §rsu- 
tzQtzS X^.

v) I2 lüsreul 2UÄo1)2Soul2vt:e1 Lv ^ocaxd ^>ovt;d ;

0) I2 vQSvul25763 LvedrodtzurLL ;

d) I3 dsQ222^uI yl ^rLv2^S3 Quliovoseulov^el^

^o^Äs ooee^O Lveoredrl s-3U e^eo^uätr Lv poll^ovul epeel»! 
2men2^3Ä 2I Lvd^sp^lvds^LL xroduedko^re.

Oel(? v,uL ^<?^<-Lev62^1ve re2ul^2tzs yL xevt)^u V)7lllelV3lsIs 
eovdl^LI ds exxloo^re LLv^ ^ed^lrs Lv L.I6 - 6.21. Iv ^L^.^.II 
sLo^ r^edstzs v3I?L2^11Ie tzevsLuvLIor Lv 4?uveh1s de wodl^led^LIs eev- 
^^ulul ds 6r?6uv2he 2I Lved^e^urLL. 0 wodl^Les^s sx^^e^a^d 3 xo^L-
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Lvestzul oovbru îv systze oovLuoe 13 0 ox??tzero 2 tzsvslunllox 

Lv xuvvvSlS älv SSQ^lUQSL (Is SVr?L^L2 xs 3X2 diu S§Q^6.
iS äex>l2SQ263 12 173Qx>3 (^L<'.6.17) 00vdU06 6.6 3SSO6N0Q 13 

orsy^ersQ tensiunilor in ooesQyi seo^iuni o âstu ou dssoLrvQrsQ 
pPLi^isi âin §3^1 3 SZsIuIul. IQ ÄS9l3SQrs3 In VQVVQ (^1^.6.18) 
se oovstzLÄL 0 rScllsb^I'oul^ 3 ooesîro^ tensiuni Q2I uull'orOä.. Iu 
timpul 'dâsvuILrL.I LvoLroLtzurII (^Is;.6.19) ox-Q^S 0 oro^sre Q tzev- 
sluvllor äLv SScr^IuvLIe lov^oronulul §92^6.

Oe 3SSQ626S soo6l6r?ür1l6 6.^-0) 9I ^rLvLälc (^1^.6.2I) 
oonâuo I? vreytzsrsL tz(?n6lunL1vr Lv lov^ronul dln L?93Ä6 rssVso^Iv 
3 oelul dlv
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^osrosrl ssswsosvoars, lo oooäl^ll oooorsvs âv Lovsroors 
Hl s^xlosvars s-su sLsovusv yl xsovru suvovssoulsovsl« LL ?? V Hl 
LL 110 W Lo Vars «oovrsovslor äs osrosvsrs yvllo-l^los sl42! , 

s 14? I . issu1vsvs1s sossvor ästzsrwlosrl sxperlwsovsls su oooäus 1a 
LwvuostzL^lrss oovsvruovlvL s1s svruovurllor äs rsslsvso^L sie so- 
vovsLLoulsl r rssxeovlvs.

6.4. Odservavll sl osovluoll prlvloä vsrlLlosrss 
sxvsrlwsotzsIL s osrosvärllor

^sverwlvsrlls sxxsrlmevvsls x» älsxoslvlvsls xrolsovave Hl 
reslls"<vs oooäuo ls srorl äs wsxlmuw 7 äs va1 r11e äsvsrwlW
Vs vsorsvlo. Lossv laxv oooLlrwü vslsdlllvsvss apllosrll äevsrwlvL 
rllor SLpsrlmsvvsls, prlo tzsosowevrle slsovrloä rsslstzlvL, s äsKor- 
ws^lllor Hl Vsvs1.uuj.1or Hl xsovru svruotzurl äs rsslsvsohä oowplsx« 
Lo vooäl^ll resls äs sollvlvare Hl sxxloavars.

Oolsvorarsa ou l.llsooolos ..Lrys osrs s Looepuv älo 1920 Hl 
s ooovlousd Lo voovs sosssvâ xerlosäL a ooo^lrwsv, äs ssswsoes, ri
ve âvs äsvsrmloürl vsvsowsvrlos. Ltzchällls vsorsvlos Hl äsvsrwlorlrl- 
1s sxVsrlwsovslo osrs s-su Lüouv xisovru uvllsZsIs sslwllav« Lo ave» 
VL xsrlosäs äs I..2.!LrHS,(suvovssou1sovs1s LL 9? v, Lv 11022, Loos« 
osvorul Lrooval 12 wo, vrsllsrsls .LV4, 2-ML 4, ÄLÜ, 2.DL 3, .r?v 
2 -LL 12, ^LIL, 2.LL 16 svo.) Hl osrs SU oooäus 1s svsdlllrss vs- 
rlsovsl äs sxsou^le äs ssrle su oov^lrostz vs1svl1lvstzes sossvor ws- 
voäe xrlo Llsdlllvsvss svruovurllor âs rsslsvso^îl Lo vlwxul SLploa«' 
vLrll.

NeooooorLso^s âlotzrs svuällls vsorsvlos yl «sis srGsrlweoVa
ls ss âsvorsssL, xs lLogs erorlls älovrs osle äouü wsvoäs sosllosv« 
1s L 6.2 Hl tsxtzulul os 1s svuällls vsorsvlos vu s-s xuvuv ^los vot 
âs wulvlvuâloss <ls Lsovorl Hl ooo31^1l resls os ss LovLlosso oooort 
Lo axxlosvars.

Lzex>erlso^s âoîrLoâlvs Lo sosHvl sol cis oolsirorsr« a 000 lus 1t 
Lsxvu^ oL 1s â?vsrwloârlls vsorsvlos ss ou ss äsxsHsssoä Ilwlvs 

- ^0 ..Da, äSHl wsvsrlslul uvlllrsv xsrwlv« svlogsrss Ilwlvsl 
ssg - l^o 

vrlo sxllvsrsa sossdul xrloolxlu s-su rssllLsv svruovurl äs 
rsslsvsoHs rssllLsvs ülv (V2L) osrs au ^lavlllvsvss osoessrâ lo 0« 
âl^ll oooorsvs äs «xplosvars.

2« Vs3s sossvul xrloolplu, svuällls vsorsvlos su loklrwsv 
Llslrlltvsvss Hsslulul äs 1s suvodssoulaovs Lv IIOW^ xroleovsv äs 
OOLILll vr»Hov, rsLulvsv oookirwsv äs x>rovsle stso usvs xo sovlsr 
prsvuw Hl Llsvlllvsves Hsslulul rsxrolsovsv.
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eap.7* Ulliel

7.1» Oontri^utii privind siLtematlLarea cercetărilor 
efectuate pe plan mondial în direcția calculului 
structurilor realitate din Profile cu pereți 
subțiri

Autorul presintL o avalisa amanuntita. cercetărilor privind 
calculul structurilor realitate div Profile subtziri atît prin me- 
toda rcListeotclor admisibile cît ?1 Irr stare limita. daterialul 
bilrlioFrafic covsultat contine practic aproape tot es s-a publi- 
cat In domeniul calculului ?i optimizării uvor astfel ds struc- 
turi. ^bordîvd problema optimiLärii resulta din literatura stzudia- 
1;^ od w2Zor11:3^6L ou^orilor ss rSLUmd Irr o^leulul de dimensionare 

rroestzor stzrucr^uri ^drd 2 oooIiLu modul de v-rriu^ie 2 oQraotze- 
risdioilcrr gSomeÄrioe yi sv^vioe 2ls rdeueirii imp1ed1o2Äe yi 21 
tz^veiuuil r eolilvolentze in principalele punotze ale sec^iuvii.

Ltzadiul aotrual al oeroetzdrilor in domeniul structurilor de 
r^ristsv^â reallLote din Irare cu pereni suîr^iri este onaliLat atit 
d^v puvct de vedere al rezistentei, precum yi cel al staDilitutii 

SSverale ?i locale.

V.d. eootrinutil teoretice privind formularea matri
ciala a unor soluții ale ecuației dl^erentiols 
2 răsucirii împiedicate

Autorul preLiota, unele solutll '^1^ ecuației diferențiale a 
răsucirii împiedicate pentru cașurile fundamentale de încărcare, 
lletoda prsLevtata permite ^enerallLarea acesteia pentru price car
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iobiloid Lo xroobioL. Os 3SSQeve3, 2S2Ultz3lr6le od^iouds psroitz so^ 
lu^1ov32S3 uvor 022U21 oomxlsxs ds solioihQre xriv suxrsxuosrs de 
eksobs, xorviod ds 13 032urils solu^ioo^lrs.

I^uvLod oovdi^iils de ls^L^urs. autorul 3 ds^srmioslr x322Os^I 

tzrii ioitzisli ^0» syî ^0 ^0 v^ouw Hi v^rio^iâ 0323otzsristzioi^
lor Csowstzrios Hi 3 oslor sb^ios 1.1^, » ^3ls rLsuoirii Lw-
xisdiooîrs xeotrru ds 032uri Luod wsotzals ds LooLreors Hi 2S2ews^ 
rs 3 Erelor ou xsrs^i sud^1ri.M:1li2Lod sux23xuvs263 ds sksolrs 
3osslrs oasuri xsrmit; solu^ioosrsa oriodrsi solioitzdriy oriott ds 
oowxlexs 32 ki, os ss LoÂLlvesv Lo xroeviod. I?02lllUl32S3 llQtzrioLulâ 
3 soluțiilor souotzisi diLsrso^iQls 3 rLsuoirii LmxisdivQhs Hi ds- 
Irsrwlnares oaraotzeristrioilor §sowsbrios yi sîrsdios s os lor 29 ds 
032uri ^uodswsovsls ds LvoLrosre xsrmitzs ^iiordsrss osloulului ds 
262lsb6v^ 31 30SS1-02 stzruotzuri xriv U^11i23263 03loul3l;o32s1o2 
sls o^rooios.

7.Z. eovlrrlduhii vriviod oDvioiscrrsa distzrivuttsi 
ds W3lrs2l3l ve sso-diuoils Erelor ou vsrs^i 
suv^iri

VS032S0S 022Qotz62istzioils Mvwslrri« ?i oslo sîrotzioe 3le 
rLsuoirii Lwxisdioatzs dsi)iod ds oQroodsristzioils ^sovrslrrlos 2ls 
sso^iuoii Lutzorul s soluhioo3l- voria^is soss^ors Lv ^uvo^ls ds 
ooo^irs23^i3 sso^iuoii 13 JLSls^i oovsum ds WîreriQl. Io 2«stz ADL^ 
3 slsvorotz ps^ru xro^roms ds voleul 6S1...VS4 osrs Urmitz 3v6Li2s 
v^rio^isi ou23o^sr1sÂ1o11 2 §somsdri06 xsodru osls O3i uî;11i23tz6 
sso^iuvi io oovstrruo^io ds loo^srosos ^i tzrQverss ds y3SiU2i pso- 
hru u^il^Zs S^ele ^hrlootzs ds l.^030ioL ilirys. Vi2uoli232ss V2î 
ria^isi 3ossl:o2 0322otzsristz1oi Asowstzrios s-3 ^Louv yriv ^rsssrso 
uoor srskios xs xsutzru soslsayi ssotziuoi.

^2olv3rs3 xrovlswei de vuris^is o 0323oîre2lsv1o11^2 e-so- 
wetzrios 3ls svo^iuoii iisvîrru -- ooostrsov oolsdorsvL ou vs2l3^i3 
osrsotzsristzioilor Asometzrioe ?i stzstzioe alo rdsuoirii iwxisdioQ^s, 
3 xsrwis 3vo2d3rs3 oi>1r1llli2dr11 stzrue^urilor ds rs2lsbeohd 2S3112S- 
tze dio xro^ile suv^iri.

7.^. cootzrldu^ii vriviod ovtz1ai23rss stzruotzurilor ds 
262ishsv^â 263ll23l;o dio vrokils su^triri

Utz1li2iod ^orwulLzres «QtzriosslL s uoor soluții oswoiLiostziE 
vs s räsuoirii iwpied1o3tzSî sxxrssiile 0Q230^sristzioil r gsowstzri- 
oe ?1 s^âtrios xieovru 032ur11e ^uodomeo^^ls ds solioitzsre xrsoull
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vsris^is vsrQvbsrisbivilor Ssoorsbrivs o1s ssv^iuvilvr xsvbru 02— 
rul - vovs^svb, suboru! 2 slsvorsb 4 xro^r^os äs vulvul OLZ... 
2V8 vsrs xsrwib diwsvsionsrss sbruvtzurilor 6s rssisbsu-tzL rss1l22- 
ds diu ^rs vu v^rshi sulr^iri xriv iovsrv6ri suovssivs, Vs sssmsnso 
sos^stzs xrosrswe xsrwib o^tziusrEs vuris^isi vsrsvbsrlsblvilvr (-sows- 
brivs Hi sbsbivs vrsvuvL Hi 3 bsusiunilor sv^liv3lsvbs iv VS 1s Ml SV— 
Hvlbs^rs xuvvbs sls ssv^iuvii Lu vsrisvbo svsluioHi voosuw 6s Qstzs- 
risl.

^vssbs ^ro^rsms su xsrmLs rsdiwsosionarss v^invipslslor sls- 
PS^bs äs rsLisbsvhL 31s Hssislvr xsobru ubilsZs ^rsls ^rivobs 6s 
I.t^svovlvL ^irys ov^inindu-ss seovowii 6s «3bsr1s1 6s I3 ^,4 xLod 
1s 17,24 /s, ^viud Lv vsdsrs vL Zrsubsbss uvui 2sb^el äs yosiu esbs 
Ls vsl xuhiv 12 rs2u1bd 0 seouvwis 6s wsbsrisl 6s oioiwum L4ä 
^AkpiuL 13 2.000 Lv V22u1 S^Loisv^si wsxiws.

' 220823wbl6 LvtioemlÄs xsulllt; MN627Oll2ur6 3 vslvululsl SlSOSN-
tzsIoL Ls r762lsLsQ-tz6 2:S3ll.23^S diu xwo^ile suD^irl yi vx^illl2s^S3 
sosstzors xsutzru orivs ysslu.

Iv V22ur11s vovvrstzs soUvItzsIrs de x»?oduv^l6 vLtz ?L 
vervstzLri vu vsssvtzsr ^uudslüsvLsI, sutzoml 3 yL K?sll2s1r
xnoi^^awsls ds v3lvu1 osossor xeuliru stz3D111i?ss vuri^tzlsi tzsnsluvi- 
IvL SvIllVSlsolrS Lv VS1S QSl Sv11v1V3^S Uvvtzs 0l6 SSo^lUüHv^ V3^S 
pSFwib ox1rimi22^ss vovsuwului ds osîrsrisl vsosssr pentru rs3ll2QK?s 
uvor slslllsvlrs ds rs2lstzsv-tz^ rs3li23trs dlv ds^s vu xs^shi suDtzi^l.

7.S. eoutzrivu^ii sxvsriwsvbsls sl vsi^s^svt:L.v6 prlviod 
ovdlwissrss stzi?uoburilor ds i'sslslrsotzd ^sslisstzs diu 
dsrs vu vsrsbi sulrlrirl

"srlUvsrss rsLu1b3bs1or bsorsbios o^bluubs s—s s^sebusb 
sb^.b io vsdrul IsDorsborulul ds rsrisbsv^d dio I.6.dll)1u ps sbsv- 
duri Pvsivâsbs yi rsslissbs ds subor <rib vooe-^sb x>s sbruoburi ds 
rstisbsv^s x-roisvbübs yi rssliL^bs ds iobrsxrlodsrils dio ^jude^ul 

^iviu.
^ubvrul s V^oisvbub yi rsslis^b uv sb^vd ds iuvsrvdri sl 

I)3rs1or vu psrs^i suD^iri Zro^il ^ssviiis 9I ivoliis. dbsvdul xor^i- 
bs! res1i23rss ds 1s§6buri s1s svssbor Ixirs iu.6 1s iovQSbrsrss ri^i- 
ds.^ xivs 1s rsLSQQrss bix Lurvs. '^odul ds splivore 31 brsduoborilsr 
rsrisbivi xsrwibs ds^sraiu^rsa ssxarsbL s bevsiuvilor vorl3s1s, el3- 
oitrs (Loeovoisrs iobioders) yi u velor doborsvs rLsuvirii L°i>1edi-
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vatz«. ve soswoosg, xerwiv« Letrerwiosrss «exeriwsoralä s reosiuvi- 
1ar tzsosso^ials xroäuse äe Lorrsoaro yi rLsuoire.

Leeulvstzsls reorstzl« yi sxxeriwsorsls o^ivude Lo lavora« 
<ror au Lootz veriLivsr« Lo xravdioL xriv ä-rsrwiosrea revsiuvilor 
ooovretz xe «Isweor« <Lo rsrislreo^ä le lodroprioLerea Salao^a Lidiu 
yi iodroxrioäsrea lleosoivL »>ärya.

ävsstzs oervstzLri s-au rioslitav Lo oiovi voorraotze äe osr>* 
vstzsro yriio^irioL ^1211 » ll22l , lISZl ,llS9l ,ll60l , Lo 
IS luorLrl sus^loulre ?L xuvliostz« sili , slSl , llZj ,ll^1 ,l12Zk

,11261 , 11271 ,1lZ»I , liZSi , lisei ,11Z71 .llISl ,1lZd1 , 
11^01,

Lzcrioäsrss verosrLrllor roorsIrL« ?1 sxxerlmeorsls yl Io 
sitze urilsHo 1a «rare sdruvlrurlls Le resisveohS sLotz reaHsare 21o 
xrorHs ouv^lri va oooäuos 1s opdiaillarea proleorLrH avsstzor stzri» 
Iruri ovhioLoâ tzoroâara iwxorrsors «vovowii âs wsOsrisl LZrL a âi- 
alous sigurao^s Lv «Lxloslrar« a aoesrors.
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