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ANH HUONG cUA QUA TRINH DAT TAI PHC TAP
TRONG BAI TOAN O BINH NGOAI GIG1 HAN
DAN HOI CUA BAN vo

- : "~ BAO HUY BicH

Cho dé&n nay cén rit it-che nghlen cetn vE mit 1y thuvet énh hudng clia qui
trinh d#t tdi phuc tap -trong bai todn Gn dinh cfa bin vd ngoai giéi han dan hais

Sy xudt hién 1¥ thuyét gua trinbh bidn davg dan déo [1] cko phép nghisn etn bai

todn nay mot cdich thdn dao hon. Trong bai nay d‘é_'cz‘_;p dén v4n-48 néu trén.

§l. QUA TRiNH PAT TAI TRUGG TOT HAN'

-

Gid s v6i gma tr inh d§t tdi phu'c tap frage téi han honU ban hoac v6 tai thot
didm t xudt hlEI}. trang thai wng sudt phing phi mémen

Jg3 = COgp = G33. = . W€32*-—- Eyg = 0;
1, . ' L2
¢ E? (o1 + o22)y  ©a = o1 Uzz U11°':22 + 3512)1’2

Xem rdng vat lidu khéng nén dirge ta cd - B

, - : 3 o
g3 = —lexg t ey Eu = 1’— & + E22 +oepEy b et
Néu qua trinh dif t4i trwée t61 han 13 dom gidn kh‘zip n&i' ta 6
‘ 20u.

oij — o8y = - (g5 — 85}, ou= @(su) ‘ef"= 0.
3tq

Nén qui trinh &3t tdi phae tap, ta skt dung hé tuwc cfia I t.myéi qui trinh bién
dang dan déo {2), trong truéng hop wng sudt phing 26 co dang

jis-}

CkmiEkm

d‘ii = — Q‘uk(s} (dsij - Blldskk) Iq) (S) - UEL(S)} - Tijs (1'1)
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(i’ js 5 m =1 2)

'§2. PHUONG TRINH ON DINH

G1a s sau thoi digm t,, khi tiép tge v& cing nhd gui trinh. 42t #31 ban hojc

“v0 bi ving, nd mbhin dugce blen dang thém 3ei;. Dung g1a thidt phap tu‘?’e“ thang

ta vmt —

85,1 = SE _i - ZSKU ”

e




. trofig: ds

A TN T Y e
Sety = i | =2 08 ) s o [ ——
2 3xj -@xi :
28y
Bus; = 323 % . -
, dxids;

Su; — chuyén dich thém, dw— 86 véng ctta wit gita, 8%i5 — bisn thién cla a5 cong.
44 xolin mat gifra lién quan d8n mat &n dinh, kij— d¢ cong chinh cla vo (k= 0
Theo (1.1) ta co gia s6 irng snif : . -

9

Soij = — oukis) 88y ~+ 8idei) + [_fl:‘if(s) - qﬁk(s)}

ClkmOZkm
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2 ' ‘ . e
s = 7*3"' (85%1 + 3¢, + Beqydeay + 8522}1""-

Gia s6 cta ¢ng lyc va momen cha bin hodc vd sac dink DbEng bidu thwe

| T2 . .np .
! 3Ty5 = J- 8o55d2, - OMjy = J. 8a3iZd7 L _'__;(2;2)
| —hy2 o Shy e

-eon.gia s6 clia cong thay 0 hinh déng
- ' SW = Sj38eij =oule - Zny
trong 46 . A

o413 G1j

g - : Qn

:S’Rii = gijsxij

Trong misn bién dang chi dong W > 0, $o37 lien h& v&i deij theo (2.1), trong midn

cdt i3 SW < 0, 1ién hé iy~ deij theo dinh Iuat Hic: Bién phin chia.cdc:misn ndyZ,

xédc dinh t& hg thie . - ek
' ; £ o TE =0 - N ¢ X
Ding (2.1, (2.2) tinh cdc bién thirc clia ng lire v moémen: - -

| ' p . ;
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Nhan (2.4 véi Si}'fcru, ta duoc .
354§ '
P — Py = 2k 81y ' .63

2ou .

T (2.3) va (2.8) ia nhan dwee phuong trinh dé x4c dinh bién clla mi&n bién dang

chd dong va thu dong Z. |
l PiZo — Py = BSi]STij[,‘ZM. (2.87)

Nhe cde hé thwe (2.4), (2.3) va (2.3) ta viét cde bigu thie ciia gia s6 momen

N, 2 /. N3 o
8Mij = —= 3Ty + —-—(-—2 ng) (Bny; + dgjduxx) +

Ny Nj'_
+ o1 | N5 — + === Py ==L STl | (2.7
Ny Py 2\ Py Ny . .
Cie phwong. trinh vi phan co bén cfia bai toan dn dink bén vé cé dang
' BT,
9xj ’
8,8Mi; ,
220 oy + kdTi = 0,
dxidxy o
528} §25e3 - §2FeT 3w 58w : '
‘ o fz _ s 12 Ky e+ kg2 . (3.3}
x5 dx3 Fx18x2 #x3 L axd :

§3. ON BINH CUA BAN CHIF NHAT
Chin nén hai phia bii lwe thay @bi bat ky p(l) va q{t)
a) Trang théi &rng suét {rrl.!'r'wi:t téi han. e
g = —p(t), g2 = —qb), 612 = 0, 00 = {p>- pg + ¢HIL

Tiang thai bhién —d'a_n'g twong ung Sdc dinh tér hé thie

ety (peap b

s' I em—
Ty 2 N p*~ pg + ¢
| SN 3P DA LA T R €
‘: i 1 TR el Badvs s Bt | C Rt )
cdog = —— q——'p.‘ — L T - - * (3”1)
N 2 @ N/ p¥—pg + g*
trong @6 - - N=(p*='pq + @) Pr).
T day cé thd thigt lap phuwong trink xdc dinh d0 dai cung gqu¥ dao bidn dang
L ds 2 fir,0 . -s N2 ey
. —e——tier, + iz + £ . g92 = Fis, t (3'2}
i (GRS NCH) RSO :

Do dang cfia Fs, t} phize tap, co thd gidi phwong trinh nay theo so dd
Sttnz i} = Sita) '

T

= F(S{iz)s tu)s
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BS Giai bai todn 3n dlnh cis ban véi g”

thist .cta ilivsin 57ij= o
N Phuo’ng ‘trink xde dioh bién céc mign bisn cang (2.8 ) dwa wE
‘ 72 (3G — @)+ 27, (36 + O + 36 — ) =
trong a6, Zc, = 2Zo/h, suy ra nghiém
fam _ Vi
7o = Y3 - VO (3:3)
V3g+ VO .

Giz s6 modémen khi do cod dang

2 [ N2 ‘ N P
SMij == P NB (87"1] =+ 81]8-’{&];)“?‘ Gij Ng — — Py — Pp—Z, .
3\ N, : g “

N
. Ta tich hlf;!‘ll thire :
’ : - N2 Gy® ' h —  Gh* .
— .o = T X jEp— Po— .

7 N3 ~ T4 wn, Ps 2220 ) ¢
trong do : o
' 1 S 31— et 1—2'“"’

YN = [1 +ox+ (I—ox) 23— — o) ( Ak

. 2 4 + (11— CPI\)L
1 3

= — 5 1-i-cp:-’-—-—(1—q3:)Z—-—(l——-:n}Z3

, '@1\ = N!3G, pya= S {3@-
- Cudl cung-ia du’qc
Gh3

81\{15 =

'[—£~¢N(Sxij + Siijkk} F (g = ) ——— O-”ka B'mm] ‘ ';(.3.4), .
- . Gu

Thay bidu thtre ciia SMU Va0 phurong trmh vi phan &n dink (2.8) ta d’m;rc phwong
trinh d6i véi W

- . 3 ‘BN Giiokm L atsw 36" 3w : -

1[3&81':: —emm | 1— Lpt — ] ey =0. (3.8
o 4 WN o3 Ox{¥xj0xkdxm Gh*x x50

Trong bii toan dang-xéf noé ed dang : '

3 £ Y 2 ) afew 3 BN -
[1-— === ) P 9} < '+2[1-— —(1 . £l ] X
4 bx / pP—pg+ q* P -

2:3 PRGN )
5 - 34w =+ [ L i (1 Yy .qZ } 45w !
3;1652 . . 4 b : {,E)Ng d P2 —BQ + qZ ) axg ot
T By oW 3q  #*8wW T
‘ -2 2 zq =0 ‘ (3.8)
- GhAex 331 . Gh¥x " 8x :

Gid s&t bién .cda bin tya bidp 1§, nghiém ciia phuong trink tnoa ‘AT ﬁwu k1en
bién c6 thd chondudi dang

BW = Cmn-sin DT i 22
a h
Tir digu kién ton t&l nghiém khéng tim thuéng {tic 1 Cmo ==0) ta du-@rc hé
thite d% xac dinh tii toi ban

| T o=V, P
BUES ECRg 3G (_5“._)2 L g2 P8 1 — & e [p ( x ) Can
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_ Bai toAn dua vB Lim gla tri t&i han tx cfda tham 88 &, sao cho thda min 43dng
nhit cac phuong, frinh (3.2), {3.7). Khi &6 lirc t&i han s& la

que = q{tx}; per = plti).

Néu k_héng tink dén ec&t Al z = —"1, Yy = PN, d = Pty hé thire (3-7} cho ta

ey o] (o)

4 Z q*i"q S

‘N&u trong qui trinh mit on dinh bifn dang 13 don gidn, thi N = Ee D’ = Ey,
plg =B = const, ou = rq, r={1-8 + BHY?% phueng trinh xic diah lye téi han
s8 1a . ) '

o[ o(2) - =] f[

Néu khéng tinh dén cdt tdi, ta cb

§4 THi DU

Tinh lue té¢i han cia bin vuéng banff vat liéu thép SOXIMA v4i 4 =75 chin
nén: kai phia theo so db- OA:sP;

Che sé lidm v thep BOYFCA

as = 4000 kGlem? ) 7 - 5’1‘ 5 A&
3G = 2.8. IUEkGICmZ S . _

(S) = 92 + 0,832/~

Ta cion tham s6 t = qfos, phuong trinh
x4c dinh d6 dail cung quy dao

ds ) 2 rf *y * 112
— = F(S, ) = 611 + <S4z T 11 822 ) ‘
dt 75\

(4.1)
lrong do ) .
5 . (.t__l_’f)(t 11))
. 1 to E
€11 = T3 | —( : ! ) 2 2 1
l - ;

lan(s, 0\ T TG, 0

: ] ; N
s _ t— —t, ) )
- ( 1 1 ) o ; " o |
g = a1 .
. | t ,t) A ®'(s) WS, 1)/ 13— tet + (2| | 7(4-?)
N(S, 1) = crs(t" bttt )1I2L[b), fo = polTor
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Lyetéi ban nhd nhit xée.dinh ti hé thie suy i (3.7)

L8 sGeN(S. t N s) (1, + )2 S
B e I BT
- R2 as{t + 1,) 4 (S, 1) th—tr + 12 )
| Véi@at idi don gidn theo qui dao OO ta c6 hé thirc sac dinh lwe téi han
sy i {3.9) A
g 36w?2 3 /i U 1 4 2 ‘
iL.,; T — ‘:l}e [4 el vt 8 ( s ) J - (4¢4)
. 0’1.1(1 "}“5) : 4\ d,Jc ' Y LT
Ta iy  OAy = Doy = 4260, t: = 1,083,
_ . QAg= Py = 4500! o te2 = 1312_5!
0Ay = Pos = —oal}{], fos = 1,375,

'dxem gy qu¥ dg0 XA¥ ra ngoav gigt han dan héi- Khi bdn Dbi nén moé: phia: hrc tm

han dat dwec bang Pth = 584ﬁkGlcm , do viy Jat 1di dén gid tri per bdn chwe-mit
011 dinh.

Theo gui trinh phuc Aap OA;B; ghi nhin didm Kt twong u'ng véi lu-c tol han, de
80 sanh véi d4t {di don gidn ta-cho bidn chiuw tii theo qui [rinh OE4Cs. Theo qui trinh
dit thi dom gidn 0h1C1 tim lwe téi han theo coug thre (4.4). Ta' lam twong tw veéi
cic qui irinh Xhae OAiBi- Sau day dua ra k&t guid bing 86 cda hre téi han.

C6 tinh-dén cdt i

_theo '0A1B17 qun =:2400kGfem? ; theo OC1! g = 3036kG/em?,
‘theo OA3Ba2: qih-="2200kG[cm”; theo.OC2! qu = 2700kGfem? -
‘theo OA3Bs ! qun = 1600kG/em? 5 fhed OCs't qm = 1686kG|em?

‘Khong tinh &én cit 1di.

" theo 0A1B; : qih = 1720kGfem?: theo OC1 ! qih = 2§26kG/em?
‘theo OAzB2: qrh-=.1600kG/cm?; theo OCz i Gz = 2600kG/em?

theo "OA3Bs :-qir = 920kGlem? ; theo OC3 & qin = 1568kG[cm?
CFi day suy ra nhdp:xét:

a] Liuc té¢i-han khi dgt tai pmrc tap thap hon nh;cu 50 Vé&i Jwe t6i han Ekhid
td; don giin.

b) Tinh dén midn cdt ta1 khi .mat dn &inh s inh . butrng dén gia tri-cla hrc
161 han trong truéng hep dit tai phtrc tap nhidu hon truéng hep dit tdi don gién.
Nén.didm giy qu¥ dao xi¥ ra trong giti hen din héi, thi lwe 161 han khi dit
thi phirc tap vi dit -tdi dop gidn b3u nhw tring mhsu- Ching ban thee OAB voi
QA == 2750, ptn ="5600kG[cm? con theo OC: pun = 5500kG[em? .
: Ket-qud 1y thuyét khd phi hop véi cde két qud thuc nghiém lrong ecae
gbng trinh (3, 4] - . : _ '

KET LUAN

1. Pua ra mdt phuong phap d% tinh iwe té#i ban trong bai ioin én dinh cis
bin vd ngoai giéi han din hdi trong trvéng hop dii tdi phic tap.
2. Chi ra 4nb hwdémng diang kB cla qua trinh dut t3i phie tap lép gid tri cda

lire 161 ban-

3. Tinh ioan 1y thuvét khi phi hop véi k&1 qud thue nghitm

Dia chi: ' Nhsn npiy 1211111988,
trugng Dai koc Tong hop HN

hyid ’
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TAI LIEU THAM KHAO

1, WIBIOIIHH A. A, TTnacryarocts. Maa-s0 AH CCCP, M., 19683.
- 0,:ZA0 3VHA BUK. Moaudukanus COOTHOWIEHEH yHPYTOMJACTHIECKHX HPOURSCCOB
cpénnels xpaanzHel. BectHuk MIV, cep. MaT. ¥ MeX. Nep, 1081,
3. 3VBUAHWHOB B. I. O cospemenrrix npoflieMax HeynpyroR yCTOHHBOCTH,
8. VeTORTHBOCTL B MeXaHHKe eqyIpMHDYeMOro TBepioro Teia. Kanuens, 1981.
4 TAPAHMKOB B. B., JIOTOB B. H. OxcrnepEMeHTalbHEEE HCC/IRIOBAHHS NpOLec-
ca BulYTHBAEHA OMACTHE. c6. VCTOHGHBOCTb B MEX4HHKE RedlopMHpYeMoro TBEpROTO Tesla.
Kannuug, 1982,

‘ PESIOME .
O BIUAHWY CIOKEOrG UPOLECCA HAMPY)KEHMA B 3AIJAUE
YCTOWUHUBOCTY TOHKUX TVIACTHH ¥ OBOJIOYEK 3A
HPEOEJIOM YIIPYTOLTH

Ha ocHoBanud JI0KaJbHON TEODHH YIPYTONAACTEYECKHX Npoileccor ObLIA IIGCTZBJCHA
3ala%a yoroHYHBOCTH TOHKEX MAACTHH H OOQJIOYEX 33 IpeielcM yIpyrocTHd NPH CAOXKHOM
MHOTOIApAMETPHIECKOM HArpyMesdH: B 2afaue yCTOHIHBOCTH MNACTHH APH OPOHSBOAbEOH
KBYXTIAPaMETPEIECKOM CIKATHE [PElI0KeH HOBHIH METOR OlpeNelledHst KpHTHIECKHX CHIT.
DacuéTHEIE Peay/bTaTh! XOpOUlo COLMACYIOTCH C AAHHHIMH SKCIEPHMEHTOB, Baiio ycTaHoB-
7eHO, UTD KPUTHUECKHE CHIbI IpH cJIOKHOM HATPYKEHHH CYIIeCTBEHHO HEE KDHTHYECKHX
'CHJ EPH UPOCTOM HATDYXReHHH ¥ V9T oOJacTH DAsTpy3KHM IDH CJOKHOM HaIDYKeHHH
BaudeT Ea HAX B CoJbileH Mepe, d¢M TIPH [POCTOM HarpyHemHH,

_ HOL NGHI KHOA HOC
NGHIEN CUU VA E‘NG‘DU‘NG O HOC VAT RAN BIEN DANG.

Héi chuyén nganh Co hes vit vdn bién dang Hoi Co hoe Vidt Nam phdi hep
véi Hec Visdn KF thuit Quan sy, truwédng Bai hoe Bach khoa Ha Noi, trudng Dai hoe
Tdng hop HA Noi, (ruéng Pai hec Xay dung, Vida Co hoc, Vién Khoa hoc KF thuit
x4y dyng, Vién Khoa hec K¥ thuit giao thong Van tdi dd 0 chac thimh cdng hoi
nghi Khoa hee NGHIEN CCU FA 'NG DUNG CO HOC VAT BAN BIEN DANG tai Hee
Vign Ky thuai Quén suw va Hé thdo NG DUNG CO HOC VAT RAN BIEN DANG VAOQ
SAN XUAT VA DOI SONG tai Tam ddo Vinh Phi Lir ngay 77 Gén ngay 9-7-19%9. Doung
d40 cée cin Do nghién ciu va gidug day, che cdn b¢ 1am cémg tée qudn 1y, cdc cdng
nh&n true tiép sin xuil cia khiip cdc nganh trong cd nwde co lién quan dén Co hoc
vit rdn bifa dang 88 &l dy véi mue dieh !

— Béo cdo, trap doi, ddnh gia cde k&t gud nghién ciru va Gng dung Co hoe vit
rén biéa dang dat dugc v saw dai hoi thanh lip phan hoi (7-1836).

— D& xedt va néu phuowvg hwémg gidi quyét cde vdn dé tauc (& dit nudce dang
dit ra cho mganhk Co hoc vat rin bién dang- :

— Trao 491 kinh nghitm vé wng dyng Co hoe val rdn bién dang vao sdn xudt
va d&i séng.

— Tap didn kién d® lién doanh lign k&t tronmg ngiién cwro va Gng dyng Co hoc
vat rin bién dang- -

K&t qui cko tidy Co hee védi rim hién dang d& cd nkhifn o ging nghisn ciu
gidi quyél nhing vin 4¢ do chink nén san xudt va cufe sdng cla dit nude d&t ra pha
“hgp ¥&i treng lam _'pijét trito kink 1§, 34y dung d4i nude, cing o gqude phong treig

© teng thoi kF. ‘
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