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PANH GI4 DUGI DICH CHUVEN NHO CUA CAC
CONG TRINH DLO DI BUONG CHIU
TAL TRONG XUNG LUC

vU VAN THE

$1. NOAP BE

Bai toan ddng lyc hoc cic cdng trinh déo chi yée doi hoi xéc'dinh chayén déhg
va thoi gian kéo dai chuyén déng duoe md td bdi mbdt hé cic phuong trinh vi phan ridng
phin theo bién thoi’ gian vi khong gian. Trong thuc t€ kha néng gidi he cac phuong trinh

ndy & han ché. Nhing kho khin gip phii khi gidi quyét cic bidi toin teén day dan dén :
xu hudng phit tri€n hién nay 12 tip trung tim kiém cdc phuong phip xdp x1 ¢6 hidulye.

Trong s6 nhitng phuong phap xép &I phuong phip danh gid c6 uu d@m 1a rdt don gidn
va thuin tién trong st duag, khong &1 héi nhi2u gia thidt dar ra d6i vol bai todn vin
cho phép xdc dinh cdc ddnh gid trén va cic danh gid dudi cla cac dai lugsg dong hoc cln
quan tim vd trén co s6 d¢ xac dinh duge vung chia loi gidi thuyc, Ditm xudt phit cla
chc phuong phap danh gia Ia dinh d8 dn dish Drucker v2 nguyén 1y cdng sudt do. Cic
danh gia s& nhaa duge khi cho trude mot trudng vin tdc doag cho phép hodc img suft
tinh cho phép mdt cach thich hop. Didah gid trfn dich chuyda du va dinh gid dudi thsi
gian kéo dai chuy®n dong Martin {2] dd dua ra v20 ndm 1964 d6i véi cac cdng trinh déo
_chiu t4i trong xung luc van téc va Kaliski [1] dd cho d&i v6i cdc cdng trish chiu xung
luc nén vao ndm 1970, Pinh gia trén dich chuyén du bing cic phuong phép khic & cha

trong [10]. Vao ndm 1970 kbi st dung cac danh gia théi gian cla Martin va Kaliski, Mo~

rales va Nevill trong cdc cong trinh [6, 7} 4 cho danh gid dudi dich chuyén du. Bai todn
danh gid dich chuyén du trong pham vi bién dang nhd dén ddy tam coi '3 khép kin. Song
les phuong phap danh gia clia Morales v2 Nevill 1a khong tdng quat kbi dya trén viéc chon
tredng van tdc dich chuydn trong dang dac bié va st dung cic dinh gid thoi gian cb sla;
dizu nay han ché kh3 ping niog cac dd chinh xdc cla phuong phip va khong cho phép
m réng ssng trudng hop dich chuy®n Ige mér khi hign nay con chua oo chc danh gid
thdi gian trong phin tich phi tuyén, :

Mot phuong phap mdi tdng quat danh gl dich chuydn du cic cbug trinh dio dang
nudng chiv tdi trong zung lue d& duge trinh bay trong [4]. U phin dudi diy phuong phép
46 s& duoc mé sdng ssng cac vét thé di hudng. Céc vi dy duge cho d&l véi bén trdn trye
hudng. B

§2. DIEN PAT BAI TOAN BOI vOI VAT THE Ba CcHIBY

Két vat thé oo thi tich V gidi han bSi mét mat tron S, mit &0 . Tai thai didm
han #4u t = 0 :rén phin §, cha wdt § cho tdi trong xung luc P(x, t), trén phin S. cho

 dich chuydn uj hodc van 8¢ ul, Dudithe dung cta tdi trong trong vit the sinh ra trudng . -
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— Pigu kién ban dau va két thic chuyen dong :

uilx, t) =0 u.{x t*) =0;

uqlt —«Ulﬁ,ulli“ﬁ——{) ' (23)'
— Cac ke thic hish hoc lién he gitta trudng vin téc dich, chmen vi trydng van
téc hién dang ’
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Can luw § rang thye bghmm da ching t& dusi tée dung cha i tong dmg trong cAc cong
trink cting 3o s Kinh thanh chc khop déo hode cic dudng giy bign 31 theo thoi glan ma
trén d¢ s zdy ra sy gldn doan cia cdc trudng Ung sudt vh wn tde bifn dang,

Ché.§ dén cac hién tugng tzén khong gay khé khin gi.cho vide mé th phuong.
phap & deat éay D¢ thadn tién cho viée trinh biy, ching tz sé khong &8 cdp tdi cic
truong hop gidn doan trén déy.

— Ditu kign déo

So v&i cée var lidu ddng hudng qua trinh chdy trong cac vit. the di hudng
phirc tap. Viéc xay dyng mot Iy thuyée chinh zdc chd phép xér tit cd cic tinh chdr thue
cia vat 1iéu di hudng s& din dén nhing khé khin toin hoc khéng thé gif’xi uyét 0d1 khi

st dung. Phuong huong phat trién trong nhing nfw gin ddy 13 cdp tr

19 thuyée dfo don gifn cho phép giai cdc bai todn thue €. Miadng nghitn cir co bdn trong
hudng nay 1a md réng cac didu kién déo Tresca, BHuber—Mises sang teudng hap vat dj
hudng {8, §1. Difm xudt phét cla cdc 1§ thuydt nay la gid thuy&r vE sy the tai thé ning
déo bitu didn trong dang [ = Awijsij 18] hode [ = 27|

 day A, Axwpiy 12 cdc ten x6 di hudng &

Lzt chiy déo diwge xdy dung bdo ddm tink
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G é‘ay eij ia trudng ddng cho phep,m! lign hé vai el qua quy- luit chay déo (2. 7), aij 13

trudng Gng sudl cho phep nao ddy. Trorg bal nay céc trudng dong cho phép c6 the digh
nghm nhu sag
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uj = uf trén Su, o¥(x, t*) {210

CPHIET LAP BIRU THUC BANE GIA

;v 13 trudng vin tée déng' cho phép Gng véi thai gian kéo dai chuyén

cho <d hal vE cia (2.1). Sau d6 tich phin theo the tich V vi thoi gian
s Sau khi® st dyng dinh 1y Green bién tich phén thE tich v& tich
w duce bitu thas céng suit 4o 481 véi bai todn dong trong pham vi

dong t* I
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phin mar:

bifn dans nhd néc b2 qua fgo khéi
Y . I!f!? ﬁﬂ m
TG 5'.;jda'dt - - ‘ % (\u, u Tdvdt +- j ;1.11 dsdi (31}
. Q;E m" ’ -
o ¥ 0 SP-

v duag ok d“ dn dinh 431 vdi vé erdl cua (3.1) va tich phan ting phin
; d4u tida vE bén phil chu ¥ den ‘digu kidn diu (2.3} va digu kxen

iong v (x, t*) = O ching ta thu duoc bir ddng thic
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ién dang ctc}ng cho phép ndu ol la lién tue, khd vi crong V va thye higa
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& day: u* — u*(x 0), i = ux, t%), u¥ :“*'X t*),

D) = g,ls” bam hao tdn JCi vol vit the di imong duge z4c dinh qua quy. iuét cimjr-- -

deol {2.7).

Newill,

Cilu 7 1a phia bén pha1 (3.2) chi chia cic dailughe da b1et ics 1 u s Pl, trai lal v& trax. o '
chi chéa 1 dai luong chua biét uy, trén €056 d6 cho phep ta xdc dmh &inh gJa duoz dich

_ chuyén.

Ta bift ring trudng vin tdc u ducc chign thec dinh nghla G trén 1 khong phu
thudc vio dich chuy&n thue va lop ham - duge chon la kha rong cho nén thai gian kéo dii
chuyen dong t* dng voi cdc trudng dQng fa khé tay § co thE % < vp hodic & > 1y, Chang
©ta cd thd d&i x4 t* nhu mot tham s§ déng hoc, Day chmh Ia ditm xudt phét co bin 4&
ching ta xdy dung mot phuong. phip thog quét,

Chung ta gid thi€t djch chuyén thye Ja ham ting don dieu cha thoi .gian, Gid thidt
ndy duge cic tac gid trong [2, 6, 7, 10] si dyng vd no phdn 4nh duge ddi xt thuc cla
céc cdng trinh cung déo chiu mét Iop cac tdi trong nin do; deng thdi no da tim duoc sy
khing dinh qua cic thyc nghiém ciing nhu trong cic bai todn riéng ducc gidi quyét.

Trong moi trudng hop ching ta d8u <6

Ugmex = Maxug(x, t) » Maxux(zt)
1,062 V,[o,t] x,t€ V,[o,t7]

P2 dénh gia thdﬂh phin dich chuyen thit K cin chon truo«ng vin téc bién danw a* phu thé
ndo d& cic thanh phin con lai bing khong

u’i"(x, t) = 61{13(%, ), K xic dinh
Ti (3.2) suy ra '
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Méu chon asao, cho g« a8 o» 0 thi i (3.3) -.:mmg ta nhin dugc
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_ Pe nhan duge (3.2) chung ta di st dung &1Eu lnén u*(x t*) = 6 thay cho u;(x tf)
= ¢ d6 12 mdt trong nhiing c'héu khic nhau co bdn so vsi phuong phap cha Morales-



Tham 26 t* dwoc chon nhy the nan & vé phii cia (3.4 dar cuc dai. Trong trutng  hop
cong tink chiv tdi trong xung.luc vin téc P = { chon & urong dang cvach blen

ax, t) = T{t). V(x). (35
Thi tir cdc dide kién déo trinh béy 5' trén dé dang shds duge , ' .
- T()IDE) e
§; ci’ay D(S?} la ham haO tin chi tmh qua V(x). Tu (3. 4) £0L ra o
] ¢ o
JPU;{oTod" — f (jD(E )dv} Te)ydt
- Wimax /> ¥ ,- - 2 A - ] (37)
51%+1 .
Z‘f Tdt {V(X)dv - fp'rtvav
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& day 3, ti,s 13 céc doan con trong (0, t¥) mid trong dé T > 0. D¢ nhin dugc {3.7)
ching ta cin choa sac cho o '

T(t*) 20, T() >0, V(x) =0, Yt E [tk e+ 1] _ (3. 8)

Da d.mg kitm tra khi chon T = t* — ¢t ching ta s& ohdn’ ducc danh gid thoi gian ciia
Martin {2) v& daoh gid dudi dich chuyén cha Morales-Nevill [61 d8i voi vat thé di hudng

§4. UNG DUNG CHO DAM PON GIAN, BAN TRON VA V6 TRU

Gid st w 12 do vong theo huong v.uong goc voi mit phing trung binh, Néu U 4o
dai clia vd try, dam hodc ban kinh ciia bdn tron, M, = o H?[4 m6 men gidi han Khx dua
vao céc bién khong thi nguyén
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Thi tir (3.7) ching ta suy ra |
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O day T T . D{K¥) 14 bdm hao tin wdc dich quav twong dng v4i dim, bén
vi vo di hudng.
= O cho két qui 461 véi dam vi vO oy,
= 1 cho két qud d5i voi bin tron,
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Xét ban tron ban kinh R 36 day H chu tuyén khép lam tir war iz
ban d%u véi md dun déo Y. Cic buoua chinh & la hudng kinh v& hudng
déo tuong tdng Y@ = 8Y, Yg = w'Y val B. v =1l BB+ vy <D 1.

o6 md dun
co a6 diky

kién déo (2.5) khi chuyén sang cac ung suft suy tOng cha ban miat déo s8¢ o6 dang trinh

bay teén céc hinh 1a, b, ¢
Trén co s& didu- k:m déo la truong van tfic cho phép cé thé chon trong dsnr

—‘~(1ﬂt)(1~Rﬁ) ' ()1)

D& dang. ch1 ra ring traug thdi Gog sudc tuoag dng duge zde dink qua guy lugt c‘uay déo,

s& nim trén :im'z AB, Sa.u khi tmh toan tit bigu Lhuc (4.5) & hhhn duoe kéo qui say ddy

Wmax = QP-"WU /4(2 )Mo. : 7 ) (52)
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o1 B - BRIV - (5.3)

et qui tiah moan che ot

> pR?WE4(2v + BIM, 6.4

dzo Zc ching @ s& nhin dugc k&t quéd tuong ty (5.4) chi-bing
w8 dp hidng. Qua (3.2) va (5.4) chung ta nhin duge mdi quan
tinh gid 39 voong vao réc tham s8 di huong. (5.4) cho ta sy phu.thude
vao cdc tham s8 di hudng theo hudng vong cing nhu hudng kinh,

ta nhin lai danh gid do vong du d8i voi vat thé ddng budng 14] [6]

Khi st dyng diea ki
Céch thﬂy (j i

&i ¢dc
ke phu thusr cba
cta dach gia do voe
Khig= v = 1 chin
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§6. KAT LubM VA CHY Y CUOI CUNG

Phuonz phip dank €2 dusi dick chuydn du 461 véi var th® dang hudng 43 duoc
trinh bay trong {4} Trong bai bic nay trinh biy cu thE su md rOng sang vdt thd di hudng
mé nd tudrn thee diu kién déo xdy dung trén quan dim md réng digu kién déo Tresca,
Huber-Mises : K&t qui ohin duge chi ra rdpg phuong phip danh gid cia. Mdorales-Nevill
chi 1a truong hop riéng. Su tdug quat teén ddy nhdn duge 1a do cach d8i mit thoi gian
kéo dai chuyén dong t* nhu mot tham 58 dong hoc cin chon sao cho bidu théc danh gid
cyc dai. Khi cac vin tdc che pheép duge chon trong dang tach bidn thi ham bign do phy
thude thol gian co the 6 cac dzo hiam gidn doan logi mot, DSI véi vit the chju xung
luc van tdc, bigu thic danh gis (4%) cho phép ndng cao d& chinh xac cia phwong phap
bing cach xét cuyc dai ca cac vhin ti chi phu thudc vio ham bién 4o T hosc chi phy-
thude vio ham dang V' digu nay d4 duge thuc hién d46i vdi vac the ddng hudng wong {4].
Cic danh gia co thé 1dp 381 voi qua trinh chiy déo hinh thinh cic khép déo hoic cie
duong ghy bién ddi theo thol glan ma tén d6 gy ra sy gian doan cla cde trudng ung
sust va vin t8c bién dang. huong phip trén ddy cho phép md& réng sang trudag hop bifa
. dang lon nhu dd trinh bay trong [3], [%]. Cac danh giad bién dang du d8i'véi ban va vb

bién dang 16n sé duge trinh bay trong cdc bai bio tai. '

Tronz vi dy bés trda truc hudng ching ta nhin duge danh gid dusi dich chuyén du
phu thudc vao cde tham 58 di hudng.
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© SUMMARY

LOWER BOUND ON THE SMALL DISPLACEMENTS OF IMPULSIVELY
LOADED RIGID—PLASTICALLY ANISOTRCOPIC STRUCTURES

New method for estimating the maximum deflections of pulse-loaded isotropic plastic
structures had been discribed in {4]. Here this method is extended to anisotrapic continua,
The general relation for lower bounds on permaneat displacement of beams, circular plates
and cylindrical shells is derived. The lower bound on maximum deflection of s;mply sup-
ported circelar orthotropic plastic plates is Obtamed

| B! NGHI KHOA HQC VE NHUNG HU HONG
CUA CAC CONG TRINH XAY DUNC CO BAW

Tai H2 ndi, UBKH 2 KTNN, UBXDCBNN, vdi sy tham giz clia hai t& hoc thusit
= K&t cdu cong trinh> v& «Co hoe &4t — Nen mdéng», 33 15 chic hoi nghi khoa hoc we
nhitng hy héng che modt s& cdng trinh trong cdc nganh xdy dung didn dung, cong nghiép,
giao thong, va thiiy lgi. Nhitag hu hong niy thuong xdy ra véi cée k&t cfu phia tréa (khuag
nha, dan, mal, cdr, trg. . v& nép mong. Hién tuong kha phd bign la céng trinh bi odr,
ngdm nudc, i qué mic che phép, Iin nghiéng, C6 nphimg trudng hop hu hong nghim

irong ghy nén vide dinh chi sk dung cdng trinh, tham chi céng trinh bi sip 45

Qua nghe bio cdo va thdo ludn, Hoi nghi d3 phén tich nhéng aguyén nhdn chi yiu,
v& mit khio sat dja chit cong trink, tinh todn va x& 17 két cfu, nin méng, bién phip thi
¢bng v.v... ) ’

Hoi nghi ciing kién aghi, sau 0y, 441 vol cic trubng hop odng trinh bi hu héag,
¢la tién hanh kip thei vide nghién chu aghiém tic 48 o6 duyc cde két luin ding d4n ve
cic nguyén nhan giy hu hoéng, tir dé it ra duge nhitng bai hoe bd ich, ahim ghp ph«m
ndng cao chit lugng cde obng tlah xdy dung co bis. :
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