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TR~NG THAI DAN DEO CUA LUOI 

~ . ' 
DAM CONG CO D~NG VO TRl} 

vu KHAC BAY 

Nghi~n cU-u bai toan v~ h~ th5ng hr&i d"lim cong c6 d~g vd t~ d1rqc c;k nha ky thu~t va 
xay d1p1g ri{t quan tam. Tfnh toan bai toan nay trong gi&i h~n· dan h~i da dU"qc xet Mn trong [3]. 
Trong bhl nay nghien cli-u tr~ng thai d1m - d~o ella h~ th<lng lu·&i d'am cong khi chju tac dvng cua 
i'lc m~t phan bi5 tity y. 

v ,( "''' '~ 
1. D~T VAN DE VA CAC GIA THIET 

Xet h~ th<lng d'am cong, c6 d~g vd t~, lam Mng v~t li~u kh8ng nen duyc. Cac t~c ella 
d'am !U"6i nay d~u n~m tren m(it m~t trv trim (g9i Ia m~t trung blnh hay Ia m~t giira). M~t vb 
trv trung blnh c6 Mn kfnh Ia R, d\i dhl dU"Img sinh Ia L. G6c & tam cung ella thie't di~n ngang 
m~t trung blnh !a 2f3o. Trvc ella eac d"lim cong nay d~u l~p v6i d1rlrng sinh ella m~t trung blnh 
m9t g6c <p. 

H~ tMng d"lim l1r6i nay t.,a t., do tren d.c bien cong, con cac bien dQc dulrng sinh: t'la l'l 
do ho~c bj ngam. Tren m~t cae dltm chju· t!i phin M tuy y. 

f)~ nghien crru hiLi toan nay ta gi~ thie't rhg: 
+ Cac d"lim dan dll day d~ tr~ng thai 11-ug suit ( t~i cac d"lim khOng thu(ic ph'an giao nhau ella 

cae d'arn) chi tlnh de'n thanh ph'£n rrng su1tt theo hrrang d9e trvc d"lim, con cae tha.nh ph'an rrng 
sultt khac Ia nhd nen bd qua. 

+ D\i cong ella m~t trung blnh Ia nh6, nen dung gia thie't vo tho!i. 

, A ~ I A 

2. CAC H]j: THONG KY HI]j:U 
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a, e, z- Cac t9a d9 theo cac hrr&ng: d9C drr<rng sinh, ti~p tuye'n v&i cung cda thie't di~n ngang 
cda m~t trung blnh, theo hrr&ng phap tuye'n ngoM cda trung blnh. Gik t9a d{> d~t t(li di~m ghh 
cung cda bien ngang (trong d6: "' = xj R, e.= yj R) 

ii, p · C<\c t9a d9 hu6'ng d9c theo c3.c t~C cfia c3.c dam 
U1 V1 W - C;ic th3.nh ph'an chuy~n Vj trong h~ trl!C t9a df!: 0:1 (}, Z 

u, ii - cac thitnh phin chuy~n vi trong h~ tr¥c tga d9 a, i3 
e1,-e2, e12-, Ut 1 0"2 1 0'12- Ca.c th3.Jlh ph'in. bign d~ng, li'ng suS:t trong h~ t9a d9: 0: 1 ~-' Z 
e1 , e2 , 5'1 , Cf2 - Bie'n d<p1g d<;>c, li-ng su1lt phip cda dlm theo hU'6ng: ii, fi 
a - Chi~u cao ella d'a.m 
E, G - Mo dun dan hl>i va mo dun trrr\'t cda v~t li~u dll.m 
Nl, N2, Mi, M2, Ql, Q2 - L\l"C ph3.p, roO men u5n, 1\l'C cat xua:t hi~n trong thie't di~n ngang 

cda dll.m theo h1r&ng &, p. . 
Nt, N2, N12, N21, Q1, Q2, Mt, M2, M12, M21- Ll}'c phip, l'!c tie'p, llfc d.t, mO men uSn va 

mO men xo1n xu3:t hi~n tu-011g li-ng tren ca.c thie't di~n ngang va dgc cU.a m~t trung blnh. 
X, Y, Z- Cac thanh phlin t!i ngoai tll'<:mg ll-ng v&i h~ t9a d9 a, e, z. 

"' ,._ , " 
3. THIET 14-P 'CAC QUAN Hlj: 

V m h~ thO'ng ky hi~u tren, theo Jy thuy~t v6 tho!i ta c6 d1r\'C cac quan h~: 

trong d6 ei, e;, ei2 1<1. c&c' bie'n d~ng cda m~t giii-a, n6 du-qc lien h~ v6i cac chuy~n vj theo IY thuye't 
v& thoil.i 

va 

fucrng tv: 

* 1 au 
., = R. a a' 

ol< 1 av w 
• 2 ="Rae+ R.' 

, 1 (av au) e,2 = 2R aa + ae 

1 a2w 
Xl = R2 aa• ' 

1 a2 w 
X2 = R2 ae2 ' 

_ 1[ 2 au . 2 (av ) sin2<p(av a")] e1 = - COS <p- +SID 'P - + W + -- - + - -R aa ae 2 aa ae 
z [ 2 a2w . 2 a2w . a2w l - - cos <p-- + sm <p-- + SID 2<p--R2 aa2 ae2 aaae 

_ 1 [ 2 au . 2 (a" ) sin2<p (av a")] 
e2 = - cos <p- + sm 'P - + w - -- - + - -. R aa ae 2 aa ae 

z [ 2 J2w . 2 82w . J2w ] 
- - cos <p-- + sm tp-- - stn 2tp--

R2 . 8a2 802 aaae 

(3.1) 

V&i cac gil>. thi<ft da neu thl tr~ng thai 1hlg sullt, bie'n d(lllg & cac dfun se tuan theo ly thuy~t 
bi<fn d'fng dan d~o nh&: 

ii1 = 3Ge1 - 3Gwe1 va ii2 = 3Ge2 - 3Gwe2 
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Do do xac dinh dm;rc fih, fil2, Sf,, M2. Khi do t~i cac ph&. giao nhau cda d'am (rna ta g9i chUng 
Ia cac nut hr&i) se c6: 

N N 

2 N1 = (N1 + N2 ) cos <p, 
"' "" 2 - "' 

N2 = (N, + N2) sin <p, N12 = N21 = O, 5sin2(0(N,- Nz) 
N N 2 

M1 = (M1 + M 2) cos <p, 
... "' 2 "' -M2 = (M, +M2)sin \0, M12 = -M21 = 0,5sin2<p(M,- M2) 

C<i.c l1]'C phci.p v3. mO men tren c'an th6a min h~ phlt'O'Ilg trlnh vi ph3.n c3.n bing 

aN, aN,z RX=O 
aa + ao + , 

aN, aN,z RY = 0 ao + aa + , 
aq, aQz 

-N2+ aa +ae+RZ=O, 

Q =.!.(aM,. aM,) 
1 R ao + aa ' 

Qz = !(aM12 + aM2 ) 
r aa ao , 

va. ca.c di~u ki~n bien 

v&i: 

Ky hi~u 

£ 
v = w = N1 = M 1 = 0 khi a= 0 va. a= R (t1)'a t1)' do) 

v = w = Nz = Mz = 0 khi 0 =±flo (t'!'a t1)' do) 

holl-c : u = v = w = ~; = 0 khi 0 = ±flo (ngam) 

N1 = 3Gae~ + RN,, Nz = 3Gaii; + RNz 

• Ga3 • Ga3 

M, = -4Xl + RM,, M2 = -4xz + RMz 

af2 

RNl = -3G I we,dz, 

-a/2 
a/2 

RM1 = -3G I we,zdz, 

-a/2 

a/2 

RN2 = -3G I we2 dz 

-a/2 
a/2 

RMz = -3G I wii2 zdz 

-a/2 

RN = RN1 + RNz, SN = RN1- RNz, RM = RM1 + RMz, HM = RM1- RMz 

(3.2) 

(3.3) 
(3.4) 

(3.5) 

Thay thg cat: chuydn djch vito c<ic bi~u thli-c tren, sau khi thay vi.o phU'ong tdnh din b~ng ta 
aan de'n 

2 a•u a2 u a2 v aw -2R2X R [ 1 aRN 2 aSN] 
ctg <p-+-+2--+-= --- -----+----

aa2 a02 aaaO aa 3Gasin2 2<p 6Ga sin2 'P aa sin 2<p ae ' 

2 a2u a2v a2v 2 2 8w -2R2Y . R [ 1 aRN 2 aSN] -·-+-+-tg (O+tg <p-= -- ----+--· --
aaao aa2 aoz a a 3Gasin2 2\0 6Ga cos2 'P aa sin 2\0 88 ' (3.6) 

au av a 2 ( a•w a•w a•w) 
a a+ tg

2
<p ao + 12W ctg"<p a a• + 6 aa2 aoz + tg•<p ao• + wtg•<p = 

2R2Z 1 [ 1 a2RM 1 a 2 RM 4 a2HM] RRM 
= 3Ga sin2 2<p + 6Ga sin2 \0 a;;l + cos2 <p ---a6Z + sin 2<p aaao - 6Ga cos2 \0 
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' ' 4. PHUO"NG PHAP GIAI 

V&i c<ic gilt. thigt va. quan h~ di neu tren, bli to<in chuy~n ve xa.c d!nh d.c him u, v, w th6a 
""n h~ phucmg trlnh (3.6) vade di~u ki~n bien (3.3), (3.4) ho~c (3.3), (3.5). 

Tru&c hgt ta tim nghi~m t5ng quat cda h~ phucmg trlnh thu'an nh~t trrO"ng rrng v&i h~ phuang 
rlnh {3.6). GilL sd- L,, £2, £3, L, !a cac toan ttl- vi phan tuy€n tinh n1ta d6 d~ sao cho:· u = £,¢, 
'= £ 2¢, w = L3 </> va 11 ¢ = 0 v&i </> Ia m{>t ham nao do (ph!J.i tim), khi d6 £ 1 , £ 2, £3, l, c'an 
h6a man h~ phrrcmg trlnh sau: 

( a2 a2 ( a2 ) ( a ) 
ctg2<p aa2 + a&2 )L, + 2 aaae L2 + aa L3 = A,l,, 

( a2 ) ( a2 a2 2 ) ( 2 a ) 
2 aaa& L, + aa2 + a&2 tg 'P L2 + tg 'P a a L3 = 0, 

( a ) ( 2 av) ( [ 2 a• a• 2 a•] 2 ). a a L, + tg 'P ae L2 + C ctg 'P a a• + 6 aa2a&2 + tg 'P ae• + tg 'P L3 = o. 

2 

V6i. C = l;R2 , A1- hlng sO cin tlm. Gibi rata drrqc A1 = -C va cac to<in ttl-: 

va. ham 

m=l 

Khi d6 ne'u g9i u.*, v*, w* la nghi~m t5ng quat cUa phl.ro'ng trinh thua.tt nhat t1rang U:ng v&i 
(3.6) thl ta dm;rc: 

u* = c, + 0 2&- tg2 <p L { [C1m + (16~C)XmC3m&- 48X~C4mC] sin(Im&) 
m=l · 

- [C2m + (1 + 16~C)C4m& + 48X~CC3m] cos(Im&) 

+Am [C3msh(pm&) + Comch(pm&) + C7msh(qm&) + Gsmch(qm&)]} cos(>.ma) 

v* = tg<p L { [C1m +(I+ 16~C)ImC3m&- (1 + 48I~C)C4m] cos(Im&) 
m=l 

+ [C2m + (1 + 16~C)ImC4m& + (1 + 48~C)C3m] sin(Im&) 

+ Pmtg<p[Csmch(pm&) + Camsh(pm&J] + i/mtg<p[C7mch(qm&) + Csmsh(i/m&)]} sin(>.ma) 

w* = - L { 2>.m[G4m sin(Im&) + C3m cos(Im&)] + (>.~ + p~) [Csmsh(pm&) + Comch(pm&J] 
m=l 

+ (>.~ + q~)[C7msh(qm&) + Csmch(qm&)]} sin(>.ma). 
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V&i 
,\ _ m"R 
~- l 

D~ tlm nghi~m rieng cda h~ phll'<:mg trinh (3.6) (v&i vg ph<l.i khic 0), nh~n tMy r~ng h~ (3.6) 
13. h% phll'ang trinh d~ hAm rieng tuye'n tlnh cda c<l.c bien a:, {3 nen ta c6 thg dU"a v~ vi~c tlm 
nghi~m rieng ella 3 h~ phtrO'Ilg trinh d~ ham rieng v&i vg trai giii- nguyen, cOn v~ ph.U fh lu-gt 
v&i 3 tnrimg hgp sau: 

a) 
b) 
c) 

A(a, 8) of O, B(a, 8) = 0, 

A(a, 8) = 0, B(a, 8) of 0, 

A(a, 8) = 0, B(a, 8) =.0, 

D(a, 8) = 0. 

D(a, 8) = 0. 

D(a, 8) of 0. 

trong d6 A(a, 8), B(a, 8), D(a, 8) I~ hrgt ky hi~u vf ph!i cda cac phrrong trinh (3.6). Khai tri~n 
cac A(a,8), B(a,8), D(a,8) drr&i di!Jlg chuai Fourier theo cac bi.l'n 8 tren doi!Jl [0,/lo] vi\. a tren 

doi!Jl [- ~ , ~]. 
* Dc5i v&i tru·Crng hgp a) ta se tlm nghi~m dll'&i d~ng Ua = Ll <Pa, Va = L2<Pa, Wa = L34>a vCri 

L,, L2, L3 nhrr da tim d1f')'C va Lt<i>a =-A( a, 8)fC. Con ham <Pa(a, 8) drr&i d(lng: 

<,6 ( 8) = ""'Ta { cos('YnO) cos(Ama)} 
a a, L mn sin('YnO) sin(Ama) 

m,n 

* D5i vOi tru·Ctng hgp b) tlm dU"Q'C hAm </Jb va. ccl.c tocl.n td- vi phin Ltb, L2b, L3b, £1 vi hlng 
si5 A2 d~ sao cho nJu L,,f>b = -B(a, 8)/A2 thi v&i "• = L,b¢b, vb = L2b¢>b, wb = L3b¢>b se Ia 
nghi~m rieng ct\a h~ phrrong tr\nh. B~ng cac each ttr<Yllg tl}' ta tinl d1f')'c A2 = C va d.c toan ttt: 

* DOi v6i tnrOng hC?P c) tlm dll'qc tPc va. c3.c toa.n trl.- vi phin L1c1 L2c, L3 c, L1 va. hing sg 
A3 M sao cho ngu r,q,. = -D(a, 8)/C thi v&i "• = L,.q,., Vc = L2.¢'" We = L3c</>c se Ia nghi~m 
rieng cda h~ phrrcmg trlnh. a day ta tim dtrgc ham ¢>.(a, 8) drr&i d(lng: 

va cac toan ttt vi phan 

a3 a3 
L,c = tg3tp a828a - aa3 ' 

a3 2 a3 
Loc = aa2a8 - tg 'P ao• , 

a• a• 
Loc = ctg2tp a8• - 2 ao2aa2 
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ChU y rlng trong toan td- vi phS.n Ll chi chU:a cac d(!.O ham rieng b~c ch[n theo cic bie'n a 
ra. () nen c<ic h~ng s5 T~n' T~n' T~n, (Vm, n) d~u c6 th~ tlnh dU'qc ae dit.ng. 

Nhor v~y n<fu g9i u0
, v0 , w0 Ia nghi~m rieng cda h~ phmmg trlnh (3.6) thl khi d6: 

u
0 = L1</>a + L1b</>b + L,,q,, 

v0 = L2</>a + L2b</>b + L2c</>c 

w0 = Ls</>a + Lsb</>b + Ls,</>c 

V~y nghi~m cda h~ phm:mg trlnh (3.6) se Ia : 

chd-a ca.c h~ng s5 0 1m, 0 2m, C;m, (i = 1 + B, m = 1, 2, 31 41 ••• ). Ca.c h~ s5 nay d1rqc x;6.c dinh ttr 
cclc di'eu ki~n bien blng cclch can b~ng d.c h~ s5 khai tri~n 

~ ~ ~" , '-'~ ~ v 

5. TlNH TOAN VOl TRUONG HQP TAl NGOAl DOl XUNG VOl Ml}.T 
0 

PRANG 0=0 

DE! tinh toan, ta dora vao cac d;ti hr9'11g kh&ng th.r nguyen 

X(a,O) = X(a,O)fo-., Y(a,O) = Y(a,O)fo-, Z(a,O) = Z(a,O)fo-, 
RN(a,O) =RN(a,O)(ao-,), SN(a,O) =SN(a,O)f(ao-,) 
RM(a,O) = RM(a,O)f(a2o-,), HM(a,O) = HM(a,O)f(a2 o-,), 

- R 
R=-, 

a 

- G G=-, 
"• 

R 
~=67]' 

- " u=-' 
a 

- v 
tJ =- J 

a 
- w w=-. 

a 

Cac so li~u tinh toan cho lo;ti thep ""- 659 v&i cac thong so: cr, = 4000kgfcm2 , G = 20, 
<i>'(s) _ _ " _ " R _ _ _5 R _ 1 
30 - 0, 224, 'P- "4 , {30 - "2' l - o, 25, C- 10 , -;;-- 12C 

TIU tr9ng dm;rc pha.n bO theo d,.ng: 

~ ("R"') X= X(t) cos 0 sin -£- , Y = p(t) sin 0, z = -p(t) cos 0 

Cac k<ft qui tfnh toan d6i v&i bai toan (3.6), (3.3), (3.5) dorqc neu trong bAng 1: chia do;tn 

[ o, ~] bc'ri 21 di6m, chia do;tn 1-f3o' f3o) bo'ri 41 di6m, do;tn 1-z, z) b&i 21 digm, cac khai trign d~u 
l'y de'n 20 s5 h~Iig. , 

Tinh toan cho hai bai toan .rug v&i hai dih ki~n bien khac nhau: 
* Bid to<in 1. Tu-ong li-ng v6i dieu ki~n bien: Cac bien cong crl.a. dim hr6i va. ccic bien d9c 

dorang sinh tva tv do . 
* BAi to3.n 2. Ttrong Ung v&i di~u ki~n bien: Ccl.c bien cong ella d3.m hr&i tl!a .t-., do, hai bien 

d9c dorang sinh chiu ngam 
Bigu dll 1 cho ta cac hlnh imh cda h~ th6ng d'am lor&i cda hai bhl toan Ucng v&i hai dillu ki~n 

bien: ',, 
a) Hlnh imh h~ th6ng d"am lor&i bai toan 1 v&i tiU ngoai X(t) = 0, p(t) = o, 98 .w-3 . 

b) Hlnh Lih h~ thong d'am hr&i bai toan 2 v&i tlti ngohl X(t) = w-o, p(t) = 1, 1·10-3 . 

c) ffinh Lih Mo t;ti thi<ft di~n co t9a d9 0 = f3o (trong bai toan 2): nut thtl- 10 & tr~ng thai 
d~o hoan toan, cac mit khac con lt tr~ng thai dan h3i. 
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Bi~u d~ 1: 
a) 

D~t <Tumax = 1.22721E- 01 t~i tga d9: 0, 19, 10, trong do ky hi~u E-On= 10-n. 
D~t Wmax = -7.93658E- 01 t~i tga d9: 10, 0 

D~t <Tu max = 1.00215E + 00 t~ tga d9: 10, 20, 10 
D~t Wmax = 3.19318E- 03 t('i tga d9: 10, 12 

c) 

I I II \Ill_ I IIIII I 
.u- tv nut: 0 2 4 6 8 10 12 14 16 18 20 

6. NHk.N XET 

Qua kift qua tfnh toan cho hai bai toan dl>.m br&i d;mg v& tn~ 11-ng v&i hai di~u ki~n bien khac 
au, ta nh~n th'y rlng 
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- Do tinh ch§:t cda b3i to<in vi cic gil thi~t v~ sl{ u8n cda c<l.c dim trong h~ thO'ng hr&i dim 
en s.r d11-ng & day phllO'llg phap nghi~m dan h:li, n6 ciing Ia d;mg riilng cda phrrang phap bign 
h~ nghi~m dlm h:Ji cda ly thuye't qua trlnh bii!'n d~ng dan deo khi qua trinh dl/.t tlo.i Ia d= gilm, 
&i ki!'t qui nhij.n d1rgc thl!y rAng phrrang phap l~p tren c6 t5c d9 h9i t11- kha cao: sai sO' l&n nhilt 
iii-a hai llLn l~p th& 1 va tM 2 cda tl!t d cac d¥ hr9'Ilg da & m&c ph'an nghln, con giira hai l~n 
~p th& 2 va 3 da & m&c ph~n tri~u, di~u nay ciing khing djnh them cho tinh h9i t'!- ch phrrang 
•hap J4pnay. 

- V &:i each d~t t& tren thi d5i v&i bai toan 2 (bien hi ngam d9c du:lmg sinh) se di!-t crrang d9 
i'ng su3:t ICm nhS:t t~i c3.c nUt gii'ra tren cac bien dqc dtrimg sinh. V 6i gi3. tr! tii ngo3i dU"gc chi ra 
rong Mng 1 thl t\}i giai do'!-n 2 btt d~u xul!t hi~n deo phfa ni~t ngoai cda nut t'!-i giii-a ca.c bien 
l9c drrlmg sinh, con v&i gia tri tlri ngoai nhll & giai do\1-n 3 thl deo hoan toan. D9 vi5ng d~t gia tri 

&n nhl!t t"i t<;>a di? a= 2~, 6 = i· Trong khi d6 dili v&i bai toan 1 (bien t'!"a t'!" do d<;>c drrang 

dnh): v&:i cung gia tri tl.i nhrr d/Si v&i bai toan 2 thi n6 di!-t d9 vong kh:l. l&n (gl!p 8 l~n) so v&:i d9 

rong trong bai toan 2, va dl)-t gia tri l&n nhl!t t'!-i t9a d9 a = 2~ , 6 = 0. Gia tri cu:lmg di? &ng 

mS:t l&n nhS:t d~t t:;Li c3.c nUt (r c3.c g6c cU.a h~ th5ng d'3.m hr&i. 

Bdng 1. Klh QUA TiNH TOAN LUOI VO TRV 
(Dih ki~n bien II: T'!"a t'!" do t')-i hai bien cong. Ngam theo hai bien d9c ducang sinh) 

Cac d~ lu:gng tinh lt ~m c6 tqa dg: 10, 20, 10. D9 vong tfnh t~i di~m c6 t9a di?: 10, 0 

cr, = 4000kgfcm2 , G = 20, 

R 

ql'(s) = 0 224 
3G ' ' 

.. 
tp = -, 

4 
.. 

f!o =-
2 

t = 0,25, Chia chi~u d3.i, r(?ng, ca.o : 21, 41, 21 digm 

TIU ngoai: - ("Ra) X= X(t). cos 6 sin -t- , Y = p(t). sin 6, z = -p(t). cos 6 

ca.c 
d'!-i lu:9'Ilg L"lin l~p 1 Llin l~p 2 

Sai s8 
giifa hai ran 
l\(p 1 va 2 

L"lin l~p 3 
Sai s5 

gi-ii-3. hai ran 
.l~p 2 va 3 lu:\)'Ilg 

Giai do~n 1: X(t) = 0, p(t) = l.OE- 03 (Kgfcm2 ) 

., 
"' CTu 

Di? vi5ng 

-1.665E-0003 
-9.992E-0001 
9.992E-0001 
-1.613E-0003 

Giai do;>n 2: X(t) = 0.5E- 06, p(t) = l.052E- 03 (Kgfcm2 ) 

., -1.674E-0003 -1.67 4E-0003 O.OOOE+OOOO -1.674E-0003 O.OOOE+OOOO 

"' -1.004E+OOOO -1.001E+OOOO O.OOOE+OOOO -1.001E+OOOO O.OOOE+OOOO 
CTu 1. 004E+OOOO 1.001E+OOOO 3.381E-0003 l,001E+0000 5.114E-0008 

Di? vong -1.622E-0003 -1.622-003 O.OOOE+OOOO -1.622E-0003 O.OOOE+OOOO 

Giai dol'n 3: X(t) = l.OE- 06, p(t) = l.lE- 03 (Kgfcm2 ) 

., 
"' <r,; 

Di? vi5ng 

-1.683E-0003 -1.683E-0003 O.OOOE+OOOO -1.683E-0003 O,OOOE+OOOO 
-l.OlOE+OOOO -1.002E+OOOO O.OOOE+OOOO -1.002E+0000 O.OOOE+OOOO 
1.010E+OOOO 1.002E+OOOO 7.375E-0003 1.002E+OOOO 1.798E-0007 

-1.630E-0003 -1.630E-0003 O.OOOE+OOOO -1.630E-0003 O.OOOE+OOOO 
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SUMMARY 

ELASTO • PLASTIC STATE OF CURVE BEAM SYSTEM 
SUBJECTED TO COMPLEX LOADING 

Investigation of the elastic state of curve beam system had been considered in [3]. In this 
paper the elasto • plastic state of curve beam system in the form of cylindrical shell is analysed by 
the elastic solution method. Numerical results of the problem and conclusion are given. 
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