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 VE .PHUONG PHAP DANH GIA DICH CHUYEN cUA cAc

CONG TRINH CUNG DEO CHIU TAI TRONG DONG MANH -

GAY RA DICK CHUYEN LON (-1I-) o
V0 VAN THE, TRAN- BA TINH
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Mot phwong phap méi danh gia dich ehuy®n cia ede cong trinh efmg ddo chiu
$i trong dong manh khi dich chuy®n 16n di duge trioh bay [1]. Trong bai nay sa xét
vi du minh hea biu tron chju tac dung xung lye vin 16c phan bé d3u trén toan ba
mit clia ban. Trén co s& tinh toin ey th2 nhitng loi thd mi phuony phip niy so vé&i -
phwong phbap el [1] s& dwge ¢hi ra. Khi chon truong déng trong dang theh bidn lﬁngi
quét. baitoan ewe dai héa danh gid dwéi dich choyén dr 38 duge thist lip.

§ Vi DU

Xét bln tron d¢ day 21, bin kinh R, mit d6 ¢ khép bdn 18 trén bién chiu tae
dung wung lue vin tde tui thoi didm t = @, theo hwéng vubng géc véi mit phing trung
binh va phan b3 d8u trén h& mit ciia bin c6 cudng d¢ W,. Néu gin vdo bin h¢ toa do
tru (z, r, ) chiing ta ¢d cae phwong trinb co bin lién h¢ cde momen Me, Mg, cic lwe

true Nry N, lwe cit Q vA cdc vAh t8c bi#n dang suy rong: vian tdc din dai E, Ey,

van técthay ddi d¢ congKr, K§ va djch chuydn theo ‘phwong trye Z : W theo
phuong ban kinh r: u nhw san [2]:
— Céc phwong trinh chuy®n déng:

Ng — @Ne)’ = = reu; 1Q = = [~(-Mi)' + Mgl
[=(eMe) + Mgl + (INeW?)’ — pr'W = o. (1.1)
Cae hé thite hinh hoe lién hé cdc vin tde bién dang va cic dich chuy?n:
By =ulr i Er = + WW; K=W’3 K5 = W]r (1.2)

— C4c didu kién bién :

‘WZW'—“‘GSMr£0véerﬂhoicu=lI=ﬂl(hir=R . (1.3
— Che didu kign ddu:

W] =ul = =0; W =W, (1-4)
=0 1=0 =0 t=0
~— DPidu kién déo :

IMO/M, + Me/Mol = 13 INt/Ng + NO/Nl=1; (15)

lMg!Mai =13 MMt = 1 5 {Ne NGl =1, [Ng/Nol =1.
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. day - - o "
il Ne == 26,H 3 M, = G‘QHZ

“ g, = (*ng sufit giéi han eda v4! liéu bin khi kéo. .
Tt cbéy déo trong khong gian con (My, Mg, Nr} dege md 4 trén hinh 1.

Ung véitruong dich chuyén W, u=0 théa min diéu klén bién W]! =p = 0. 58
ﬁu tai 1ép che truong tng suit cho phép xéc dinh i@ hé cic phuang trink sau: -
[~ aME) + ME} + (tNeW'Y — porW =0 3 Na - (rNyY =0 (1.6)
162 min diéu kiéu My = {; Ny} =g .
“r=R r=R

a khong phzi v'ﬁ dida kién déo (1.5). Nhur di chi ra troug phZin I cac bién dmg suy

~ bng E, Eg Ks, I\g rit ra b W theo (1 2) n6i chung 12 déc lap voi che rng suit cho
hep trén day. _ )
Néu ta ehon mot truémg van tdc dlch chuydn dong eho phép u® = 0, W* o= 0 voi

- T R =0; W*(F T*) = 0, lheo chch chi ra trong phin I, chiing ta s& nban duge
r=

anh gui duti thinh phin djch chuyin W theo phuwong vudng gdc v6i mit phing trung

inh ctta bdn. 7

T /it

Hink 1. Mit chiy déo trong khéng ginn
(}MB s> My Nrj khi Np = ¢

R R ;r’“‘
J‘P‘{Te Wordr - f D(E*, K‘t Jrdrdt
o 0o o
Whex > R pPl " (1:7}
_f g i?;f*(T*)rdr + J p"f‘}* rdrdt
O c)q [+




véi didgu kién chon W* va W sao ¢ho théa min bat ding thie

R T* g R
' ?I j 0 WW* edrdt ,>j7 P qufrdr
. - O 0 e 0 V | i

o day ) _
W = W W = 2 W/dt% :
D(E", K*)=N¥ Ef +MIK? + MK} (1.9)
B =R KL= WO RS =W | (4.9)

Céac dai ‘lu‘(_mg N%, ﬁ;,;{* lidgn he vai E?.Et.?ﬂé qua qui Iuit chiy déo.
Néu gt e4c bién khoug thie nguyén x =tfR : v =t]T® ching ta s8 c6 két qui
sau dAay : i .

i 1 W awk 29 . 1 aW* 1 g PW 1 =

T R? ¥ 9x R® R ax R® 0° R:  oxt RZ
a1 dAWE W™ ee 1 dPWP WX oo ) ap
W =" = PowE= = S D(E K= -2 pEVKV).
N T T#2 d,rz T#2 . R
(1.10)
- Thé cée két qud trén vao (1.7) ching ta s& nhin dwge dinh gia
1 11
. . T*Z —_—
T*I oW W' xdx — 9 j'j‘D (E V, Kv)xdxd':
s B2
s ,
Waaz 2 ° o, (1.11)
1 11
~ fp\{’o*(‘l')xdx + {fPW°°*xdxd¢
o o0 .
Bida kien (1.8) s& c6 daug : f
11 1 |
°e . - !
- '(JQPWW* xdxds > T"‘jqu'o WeExdx ©(1,12)
00 o

By gi¢ ching ta chon W, W* treng dang tach bién tdng quat:
W* = q(1%, R)fs (+)fa(x), q(T* R) >0
W= Q(T*, B) f1(x) f2(x), Q(F* R) > 0 119
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_ Bd cho \'\: “W" théa min cée difu kién tuaﬂg tng ; dida Lmn khtng nén duge
: vé lién tuc cha ban W* > 0, W"‘ = 0 W < 0, W >» 0. D% bho dim tinh ding din cfia

{1-8) cling nhw (1.12) phai chon W sao cho W > 0. Tir d6 ching ta s rirt ra cic digu
klul d& chon cdc ham : :

(1) =0 13<“10, f3 >0 ; f,{1)=9;

o Y o . o .
f1 2205 £3 2> 05 fy << 05 fat) = 0. L (1.14)
Thay (1.13) vao (1.12) két qui s& nhin dwoe bidu thirc xde divh QIT*, R) nhu sau
1

J. f4(x)xcix

Q(T*, B) > T*W., - Kf5(0) : 10 K1 (119)

- J. of;,(’r) fa(e)dw J. r2(x) fa{x)xdx

o] ]

Tir (1.10) chung ta nhén dwoc che bién dang suy rong sau

Yy vWo¥ . v ‘
K, = g(T* R)fs(n)f,(x); K§ = (1% R)fs3(® fs(x)/x;}

vV v _
= Q(T*, R)q(T* B} D)fs(r)Ea(x)fax), (1.16)

Viée xdc dinh didm lye trén mit chdy dédo (1.5) hoan toan phu thuje vio dén cia
che dao hdm efia che ham fj (1 =1, 2,3,4), theo bién x v& do ién clha chc bién dang (1 18}
B2 minh hoa difu niy ching ta xét mét s6 trudng hop :

v v vV

— Nén chon fa(x), f.;(x) sao che F2lx) < 0. fulx) < ﬂ khi falx) > 0 thi theo qui
Tuit ebdy déc didm lye s& nim tai ditm D (hink 1) dng véi ban lam viée trong trang
thal mang thudn Wy, hoje 13 di&m C Gng véi trang th&i wng suit phic tap nhung khong
. chju mé-men ubn theo huwdng vong My Trong trwong hop nay &idm luc #8 & tai C hode D
v4 phu thode vio ¢ Ion cfia che bjén Jang (1.16).

vV 1y i Y

— Xét fruerag hop khi Fo(x) <C 0 chiing ta sé-c6d Fp 2> 0, K <0, Eg <0 theo

qui luft chdy ddo didm lwe s7 dit tai B. Huo [4n oing lugng trén toan hin irong iohn

qua trinh durge xdc dinh mhw sau

1 1
v v
jﬂ jD(E ,E{ }xd\d’:»—NQ(T* R)q(I* B) J fr{e) faf Tt jﬂ fa(x) £,{x xdx —

0

v {
- Me f4{1) j fa(t)dr : : (1.17)
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Thay (1.17), {i-13) vio (1.11) ching ta s& vhan dege bidn thive:

. Ay v
5 fi{x) ty(x) d= j‘ fz(x)f,l(x)xd;
' - w_'?'F? . 7 - ’ . ; B
S W S ) Qs AR o +
T e L R
- ; e ‘ff4('2)idx e e T
1 I
fa(t)dr
Vv :
T+20,F4(1) oo L (1.18) ;
. PRZ 1 - - " ' '
J. Eg(x)xdx - . '

Q
Khi thay gid trj cfia Q(T* R) 1&.(1.15) vao (1.18) ching ta dwge danh gia:

Wmax > '1_‘ ?T*.“TQA - T*2 MoB ."" 1'*3 NOWOKC ‘ (1193) ’
D pRZ eR?2
& day -
] A 1
A= f30); B = — 1) j f;(r)dr/f fa(x)xdx ;
7 o o .
1 v v
£5(0) j f1(7z)Es(v)d .€ fof x ) a(x)xdx
o= ; g : b=~ f5(0). (1.19b) |
- jof;(m)f3{w)(lT ‘g' f2(x ) 4(x)xdx

L¢] O

Theo gi% thiét vé& céch chon che ham fi & trép céc bé s6 As B, G, D, 12 duwong
V& trai cha (1.1%a) s& dat ewe dai khi: .

« B 2H f 94K W2
Ei sl SR Vl . M;C L PRV ) (1.20)
1KC W, B2 2H M. |

Thay (1.28) vae {i.19a) cui cing ta c6 danh gia:

Winax 1 p3 aH { 36AKC R ) 12AKC T V2
R e e (e Ve B B )
2H D 3{(12)%K2¢* R B 21 B 2H M,
: 2 : |
3 © 19AK Rw2 1 ' :
“"'“'-*;“(‘H'\/w“zc—f"—"wh miweecenenl Pl i
PRW2/Me B 2 M, pRW2[ Mo --
- g . "3 3 " H
+ V1 o ARC R PRW. ) {  (ra1)
B* 2H M -



Baoh gia {1-21) thu dwge ding v&i moi chelr chon cfe hém fithéa mEn cie didn
kitn d& néu & trén, Néu ta chon 820 clio fg(ﬂ) = 1 thi ti (1-21) citn phép ching ta thiy
ring d% ¢é danh gid whan dwoe 14 131 wue (twe 13 v& phil cla (1.20) dat cwe dei) ein
phii ehon ede bam f; phv thé vao dB ebo che tham s6 D, € dat cwe tidu, B dat ey dai
Ngodl ra K phii 14y gid tri nkd nhit K =1, Didu nay cd nghia 14 chiing tv cin chon
¢ic trudng dong ci'io-fphép "‘\?,, ‘\'\"** 580 cho nang luong hao tan (.BRL( dong céng_ii_én tei
" glin m“mg hrqmg hao tin efia L& {hue thi ching te s& ohin duwoe dianh gih (80 ahit.

Xét rwdng hop ridng : _ S L
=~ fh=0~-x);fh=701—752); = (- x9) (o)

¢dc bam (1.22) théa min tdl ¢4 cac didu kién v& chon ham f; d8 duoe uéu & tien. Thaey
{1.22) vao (1.19b) cliing ta sé nhin dwoe gid tri cla cic tham s8 nhu sau:

3 h+DHm+3)

e n— -l , D=1 1.23
A=t B=3 C=— Tt - G2y
Ghi ¢hii- o
(1) — Loi gidi Martin Wmar/2H B .
[5] dieh ¢!uvEn nhd; . 7 [ ; ; | - £S5
(2) — Loi gidi Wang ) ) o
[4] dich chuyén nhé; 6 N ~/
' {(3) — Panh gia trén k" Iy

Wierzbicki {2];
: (4) — Loi gidi Jones[8]
(5) — Déanh gis (1.24);
(8) — Panh gia duéi
aa cs 1]
' O— Bidm thye nghiem
cla Flor ence [8].

Hink 2: So sinh loi  giki
{1.24} v6i che 1ol gihl eo
sin v& két qui thye nghidm

Viy d& ubar duge dénh gid duwdl 150 nhil ching (= cln chqg 1 sao cho O dat
ewe ligun. Gia tri n dwge xhe dinh: n =1+ 2v3, K&l hop (1.23) voi (1.21) ching ta s&
nhin dege dianh gid sen khi cho Rf2H = 1§:

Wmax 1 . 16C , \HRl 12y e ”‘T__
- ?640[—14—(1-&—-—3 [3) ] @[ 1+(1+ " 5)

paci 1682 3

_i[m1+ 1+»—”—(’—(3)’]%._ | (1.24)
p ' 3

: 3 (ayayPias VE
o day: = 4pRWi/Mo: € = — = e
: B = 4pRWE ° s a+Vye+ s




Soosanh bod glal 0340 v B ginig frong [1}; darh gih tedm [‘Jj vy k& qud e
nghitm i3} droo chi ra trén hish 2.

Truong hop die bict khi no=1, QT% B = T%q{T* k) ching tn cd W=
WHdp == W*, chang ta thue duge k&t qui
Wimar 1

) ; " . 114
LB G I .13 L7 s g guuy Ry PR SEVE 3 £ BTN S SR ONE|
aH i 480 : { .3

{(1.25)

§2. KET LUAN

V&l e edch mét vi due minh hoa, trong bai udy ehing ta d& xét bin lrdn khép
bhan 18 trén bido ehju tic dyng xung lve vin t8c phin bs déw frén bé mit. Qua che tinh
toan cy th® dd ch: ra riog:

— Khi chon trodng vin tde dbng cho phép W+ = q(T*, ) (1 — ") {1 - x) gidng nhu
trong [t] er ung ta nbhin duge két gud 161 hon danh gia cho trong [1] (sem hinh 2). C6
duge k&t qui d6 1a do trong phuong phap duge trivh bay ¢ trén ching ta di dua vido
trwcng dich chuvdn cho phép W ma cac dice trung co bdn eda nd di dwpe khio sit chi
List trong phin I.

— Baj toan I&i wu héa dénb gia dwéi di dwoc dit ra twong d&i tdng quit khi
chon che trudng cho phép trong dang tack bién téng quat (1.13) cho phép ehing fa dua
vige tAi wu héa dach gis duodi vE bali fofin cwe dai, cwe Béu che tham gd {1.18b) trén
co s& chon cde ham Ti(i = 1, 2 8, 4) thda min cac didu kil;"m (1,14}, Qua truomg hop
riegng khi chon trong dang (1.22) chting ta nhin duge két qui t3t hon két qui cho trong
[1] 14 dda hiéu cho th&y phwong phbap duoc trinh bay ¢é nhiu khi ning cho phép nhin
dirge két qud sit voi thye nghiém hon so v&i phwong phap di eo [1]. Pay 1a bwde dong
g0p vio viée nfing cso tinh hidu lye cla phuong phéap danh gia duwoi.

— Liai toAn 161 wu héa duwge dit- ra va di gidl quydt cho {rudng hop riéng vide
gidi quyéi cho treédng hop tdng quat khong nhitng cho bdn mé cén eho vo va dim s8
14 d& tai cho clc cong b tiép theo-

— D¢ chinh xdc cda phuwong pbip trinh bay & trén s& phu thude vao diuh gis
(1.12}, ciing ch? ra Iﬁpg néu ching fa chon che treéug déong W, W* nhu thé nao 4% cho
ning ligng hao ian clia trugng déng cho phép tifn gln tai nang legng heo tin eda
trodng thue sé cho chiing ta nbin dwge két quid 6t bon.

-

~— T% hinl 2 chiang ta lhiy k&t qud thue ngbit}:m cha Florence [3] vl trong todn
ving gita danb gid irén cda Wierzbicki [2] va daoh gia dudi {1:24) v3 cé mat do tap
trung vung quavh l&i gidi clia Jones [6]. Qua 46 ciing chi ra ring vide kéo sht gitra
dinh gia trén va dinb gid dwdi mét chch tuyét d4f 1a khéng theé thye hisu duge;
nhwng viée ndng cac 46 chinh xde cfa danh gid dudi 13 chn thiét. Lei thé chsn phwong
phap 48 trinh bay cho phep chang ta ¢6 nhidu kbd ning thue hign duge dida nay.
Bia ohi: Nhas ngdy 21311986
Phian vign Co TP, HCM,
Trudng i hoe Tdug hop Hui
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| SUMMARY s
A NEW DISPLACEMENT BOUND TECHNIQUE FOR RIGID PLASTIC CONTINUA
SUBJECTET TO STRONG DYNAMIC LOADING AT LARGE DEFLECTIONS IIL '

The method developed in [l] is applied herein in order to oblain lower boiind -
to large dispiacements of the hinge supported circular plate acted on by impulsively,
uniformly distributed loading. The plate is made from rigid and perfectly plastie muter1a1
which yields aceording to the yield condition shown in fig. 1- The lower bound {1.2
is obtained when the dynamically admissible displacement and velocity are chosen 1n
separated variable form which is a scalar time functlon multiplied by =a vector shapg

function of space variable (1-13). In the case when W W* are chosen in form (1.22).

[comparlson of the obtained estimate Eq {1.24) with previous solution of the same problem
1], upper bound [2] and experimental date [3] are presented in fig. 2.

VE HOQI NGH] CO HQC TOAN QUOC LAN THU IV
(20 — 22-1-1988 tai Ha Noi) .

Duge phép chas Hi ddng Bo irudng, Hoi Co hoo Viel Mam phéi hop cling Vign
Khoa hoe Viet Nam, B$ Dgi hoc va lrung hoe chuyén nghidp, Uy ban Khoa hoc va k¥
thuit Nha nude va Uy ban X4y dyng co bin Nha nwée s3 1 chec Hoi nghi Co hoe tokn
guée ldn thir IV vao cdc ngay 20., 21. va 22-1-1958 tai Tha do Ha Noi.

Mye dich cfia Hoi nghi la tdng k&t céc hogt dong khoa hoe dic hidt 1a che ket
qué @ng dung thye tidn thude nginh eo hoc cla nuwoe la trong thédi gian 5 ndm qua
(1982 — 1987) va xdc dinh cde huwéng nghién ciru trong 5 nim t&i (1988 — 1992) nhiim thye
hign eée mue tidu kinh t& 160 do Pai hoi Pang lén tho VI 48 ra.

Ban td chire Hoi nghi gdm ¢6 che ddng chi : Gido su Tifn s1 Nguydn Vin Bgo — -~
Truéng ban, Gido se Pham HuyZn — Phé truong ban, G]éo su Tién si Nguyén Vin Bitp —
Phé trudng ban, Gido sw L& Quy An. Gido st Nguydn Plre Can, Tién si Ngo Huy Cln,
Gido se Nguydn Hitw Chi, Gido sw Nguyén Pdug, Pho tién si Nghiém Hire Hgnh, Gido s
Nguy&n Vin Hoi, Gido su Tién si Nguy&n Xudn Hung, Gido sw Nguydn Vin Huwong, Pho
tign si Phan Vin Khoi = Thue ky thwong trwe, Phé  tién 'si- Thii Nguy&n Bach" Ligny
Giho s Tién si Nguydn Thiga Phiic, Gito sg L8 Direc Thing, Glio sw Tifn si Nguyén Hoa
Thinh, Giso srr L& Vin Thudng-
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