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Bai toan di)ng hrc hoc cac c6ng trinh deo chu yeu c!oi hOi xac 'dinh chuy~n d(>ng 
va thOi gian keo da_i chuyen dQng duoc m6 t3. be;i mOth¢ cite phuang trinh vi phan' riCng 
ph~n theo bien thai gion va kh6ng gian. Trong tht;c te kha ri"ang giai h~ cac phuang trinh 
nay ri>t h?n che. Nhung kho khan gap phai khi ~giai quyet cic bai toan tren day dan Mn 
xu huang phat trien hi¢n nay Ia t~p trung tim k,iem cac phuang phip xip xl co hieu !t;c. 
Trong s6 nhUng phuong pbap dp xl plmang phitp dinh gia c6 uu diem Ia r~t dan gian 
va thu?n tien trong su dung. khong doi hoi nhi~u giit thiet Mt ra d6i Y6i bai toin vli.n 

.cho phep /'ac dinh cac danh gii tren va cac danh gia du6i dra cac d?i luang dong h9C c~n 
quan tam va tren ca sO cto xac dinh duQc vUng: chUa lOi giiii tht,rc. f)ihn xuat phM ella 
cac phuang phap danh gia Ia dinh d~ oo dinh Drucker va nguyen ly c6ng suat iio. Cac 
danh gia se nMn duoc kbi cho tru6c m(>t truong v?n toe d¢ng cho phep boac ung sul!t 
tinh cho phep mot each thich hop. Dinh gia tren dich chuyen du va d.inh gia duoi tiloi 
gian keo dai chuyen a(>ng Martin [2] eta dua ra vao nam 1964 doi v6i eire cong trinh deo 
chiu tai trong xung hrc v~n t6c vir Kaliski [ 1] da cho doi v6i cic cong trinh cbiu xu9g 

·!t;c nen vao nam 1970. Danh gla tren dich chuyen du bang cac phuong phap khac dii clii1 
trong [10]. Viw nam 1970 khi st"r dung cac rlanh gia thai gian cua Martin va Kaliski, Mo­
rales va Nevill trong cic cong trinh [6, 7] c!a cho danh gia du6i dich chuyen du. Biri to:in 
danh gia dich chuyen du trong ph;;tm vi bien d0.ng nh6 den day qm coi li khep hn. Song 
les phuong phap danh gii cua Morales va Nevill Ia khong t~ng quat khi dt;a trron vi~c chon 
truOng v?n t6c dich chuyen trong dq.ng d~c bi~t va sU dtmg cac cbnh giit thOi gian c6 sKn; 
dieu nay han che kha nang nang cao c!¢ chinh xac cua pbrong phap va khong cho phep 
m~1 rQng sang tru0ng hop dich chuyen i6n mQt khi hi~n nay cOn chua c6 dtc danh gii 
thOi gian trong phfrn tich phi tuyen. 

MQt phuong phip m6i tOng quat dimh gi2. dich chuye1~ du cac c6ng trinh dto ctang 
huang chiu tei tr0ng xung luc da duQc trinh bay trong [4]. 0 phlln du6i ciay phuong phap 
d6 se duqc rt,J.O r,Ong ssng cac v~t thC di hu6ng. CB.c vi dv duqc cho d6i v6i ban trbn trl,fc 
huang. · 

Xet v~t the co th~ .tich v gioi hen boi me)t m~t tran s, m~t d(l p. T~i thai diem 
ban <tau t = 0 :ren phlln Sp elm m~t S cho t8.i rrong xung lt;rc P(x, t), tr€tl phan Su cho 

dtch chuyen u~ ho?c v~n tOe ~~.- Du6i de dtJng c\ta tal trQng trong v~t -the sinh ra truOng 



Ung rHi:Jt: r:>ij \l~t trttbng v~n tOe bien d;;<ng s.il· ~h:S cL" 
n{tn·-,- J1:-- __ ·.r.'~ cho y$t the se H hao t:ln hn:_~L'. 
d. ~:ic Gi.(~~1 c{L; v?t the dLrng chuytn d:Qng tt 
Dich chuyen t?-i thOi dil~m tt goi lit dich chuyen d-u:- .s-a.t i:c;l;; 

bO:i -m¢.t h¢ cite phu:ong trinh sau : 

-- cac phuong trinh d.n bang 
CSo:fl, ~ + Fo: = pltr:;s, 

6 day Fa lit lvc kh6i. 
-- Dieu ki~n bien 

O'a~n~ = Pa 
' h ~ ' . s 

tti = ui oq.c tli = u ~ 
0 uay np -- th~mh phan v~cto phap tuy~n vGi S1) 

- Dieu ki~n ban dau vi b~t thUc chuyen GQng: 

_.:. Cite h~ thtic hinh 
t6c bi i'n d?ng 

~,(x, t1) = 0; ~i(x, t*) = 0; . . 
U~i ! t~o = Uio ; t1.i ! t~o = 0. 

hQc lien h~ git!a truOng v?n tOe 

,;c-c H clCo cho nen 
r :,,_-_:' ~~ f i ·'2 :·l:L· ,~[8 y t<h 

d:-;_ _ d()ng., 

~'' d'UQC 1~16 t§. 

(2.2) 

(2.3) 
dtch.,chuyen va truOng: v~n 

(2.4) 

Ciln luu j· riing thl;!_c nghi~m da chUng tO du6i tic dvng- d1a tfii tn:;ng d¢ng trong cAc c6ng 
trinh ctrng cE~o se hloh thanb d.c kh6p deo ho?c de GuOng gry bien ctOi theo thOi gian ma 
tren 06 se xiiy ra sv giin doqn cU-a cac truOng tmg stdt v~;_ v0n tOe bi€n ch;mg. 

ChU y den cac hi~n tuong tren kh6ng gay kh6 kh.in gi. cho Yi~c rn6 til pluong 
phap a dtt6i day. D~ thu~n ti~n cho vi~c trinh bily, chUng ta se kh6ng de c?p tai cac 
truOng hop giin do;:;.n tren day. 
· - :Dieu kien· cleo 

So v6i d.c v~t li~u CLing hu6ng gua trinh ·ch::'iy trong d.c v%t thC di hti6ng dt 
phUc qp_ Vi~c xay dvng m(lt ly tl1Uy~t chinh xac cho phep zet tat ca cac tinh chat thee 
clta v;Jt li~u di hubng se dan den nhUng kh6 khan tosn· hoc khOng tht giai quyCt nOi khi 
sli dt,mg. Phuong hu6ng_ philt tritn trong nhUng nim gnn Gay la t?p trung xay d1.,mg c:ic 
ly thuyet d~o don gifin cho phep gia.i d:c b~ti to8n thvc te. l\lhfrng nghH~n clrt: co bin trong 
hu6ng ni1y la mb rQng cite dieu · ki~n deo Tresca 1 Huber~-rvlises sang hqp v~t di 
huOng (8, 9]. Diem_. xm1t ph :it cl1a c<ic ly_ thuy~t nfly Ht tbuyEt ve 3\I tOn t0i th€ nang 
deo bifu ditn trong d;:;.ng h = Akijr'Jij (8] ho~c f = A~:-.uy:rr-:l·.'J"ij [_9] 

(j diiy Akij, AKLij la dtc ten xa dt hu6ng dt:c. 
Iv1Q_t ch8:.y dto duoc :xay dvng h1o diirn tinh_ k,j vD d, -b~ chuyCD u6 1?i cac m?t 

cleo Tresca '/8. Hubtr-Mises. Phuong phap trinb b2.y ckh_ C!~,:.y CCl the~ su d~lng cho cac ly 
thuvet 1_.10i 6· tr.f:n. Nhttm phu_c v11 cho d.c vi dl.l trolL' ~h1ng .. ,., b-'i1· ;:et kyc 

• ¥ ·~-~--~ l"" :'"' :' •• 

1;i thuyet CF~o clt hu6ng trinh bay trong [8). th:.r:~·:C{t e1,r2 tE~s cac gta 
tbiEft ~8.U 

+ T0-i mQi Oihn cUa v~_lt th't dj. huOng dfic, C') 

nhau. Cite hu6:1g cl.lin'h •.::Ua ten xo di hu6r.g dCo; te;: 

ch].ng dec trling nhau va duoc xac G)nh trong qui:. trlnh 
· + li~u 18. cU:ng cleo khOng nen chcqc 

+ V~t li~n c6 cltng gi6i h@n dto khi kto v'a nE:n­
di huOng cifo. GiOi h~n d&o trong mOi hu6ng chinh 
hi~n dieu ki~n 

._j'l.fC giao 
\'~c:; teL bH~n 

tror;g r:_,,()i b.r6n.z cb_inh d1a. trljl.c 
Cj_IJJ. Y11_. Yzz~ y33 va thgC 

·I y . I ------ 1l 33 I . I v I -, ; 22. l il I I 
l

yy I ' '!"I 

I ' 22 _.- ------ ' i23 I__.,----" ~-----,. 
Y11+Y;;3 i _- 1 Yu+-Y-22, 

(2.5) 

+ Di~'e ki~n deo 1a ham cUa tr~ng thoi.i Ung 
trong dqng he d.c phucng trlnh tuyen tinh lc-0i f = 

25 

QIJC}-'.: Llnh bay 



,-.·i;;r 

(c, - o-11) Y,;§ - (o- 22 - o-11) Yz~ = + 1, 

(cru '"zz) Y d- (a,, - uzz) Y3§ = + 1, 

-:- Quy lu;%t chJy dto 

(2.6) 

Neu .1ieu lci~n cleo c6 the viet duai d~ng tong quat <!>(Aij, crij) = 0 th! quy lu~t 
chay dEo se Gul!·c bieu dti!:n nhu sau 

acP 
s.il = A < cP(Aij, uij) > --· 

JJcnj 

6 do.y < <P(Aij, <rij) > = \1 khi <P(Aij, crij) = 0 
· I 0 khi cP(Aij, cr;j) < 0 

- Dinh de On dtnh trong d<:tng nh6 

(atj- Gij) B!j > Q 

(2.7) 

(2.8) 

. * -)(- ' - . * . 
0 Gay sij la truOng cl~mg cho phtp, cri.J lien h~ v6i eiJ qua quy lu~tt chay cleo (2. 7),. cr1j la 
truong ung suat cho phep w\o c:lay. Trong bai nay de truilng c:l¢ng cho phep c6 the dinh 
nghla nhu: s:ow : 

"* . 
de Gai luong u~, ur. Bij c1m,1c goi tuang Ung Ia d.c truOng v~n t6c, gia 

t6c • ' •• I • ,. 1 t· , 1 ' " • * j• I kh b h Va y:}i\ ·to::: O~Cl~ (li:ln,?; C Qng CllO p,1ep neu l1i a . ien t\JC~ a_ Vi trong V VJ t .1;fC i~i't 
1·- cac: lhU·c hlnh hoc 

'* 1(·* +'*·) z ::::=:- u u 
"Po 2 "'~ ~. " 

(2.9) 

+ Dii~u ~d~n ban dau va ktt thUc chuyen dQng . 

dOng rr. 
L tr.ong 
p'h~~ll. !1}~.:­

bE~n 

. * . . . 
u = u 6 tn~n S Ll*(x t*) = 0 i j - lb ' (2.10) 

b t~uOng v0.n t6c dQng cho phep Ung v6i thOi gian ke~o cHti chuy~n 

1'Ti-l.'L, ch'J c)_ bai ve clta {2.1). Sau d6 tich phan theo the tich V va thdi gian 
;-~ . Sau khi slT dl)ng cij.nh ly Green bien tlch phan the tich v~ tich 

1-r_, cluyc bihr th(E: cOng s1.J1t i.lo dOI v6l bfli tofln dQng trong phqm vi 
:-1~,;:j f!.-~,-~ bC: qu::t l~.;cc .kh6i 

j j' 

'·' ' 

t* 
t 

j 
0 

I" 

J 
v 

t* 

ssp,· Ill: 

p·~.;i ~ ±dvdt + Jsdt (3.1) 

0 Sr 

s,\ ,_- _:;-,~ s;i 

theo th;~it 
c\inh ct.: on clinh d6i voi ve tr~i cua (3.1) va tich phii.n tung phhn 
ctau tien ve ben phiii chu 'J den dieu kien d1u (2.3) va dieu ki~n 

ket thtic ,/(x, t*) = 0 chting ta thu duqc bat dang thUc 
t* J pU;t ~ t,dv 

v 
> J P~i• ~7.dv + 

v . 



-~ J f 
o Sp 

-tdsd ,' u · ip J J D(;,'')dvdt, 

0 v ' 
(3.Z) 

0 dAy~ Ufo = U{{x, o), Uit = Ui(x~ t*), Uft=uj(x, t*), 

*'* D(e*) = "'ls'i ham hao t:b .:,·; voi v~t the di huang duvc xac <linh qua quy lu~t chlay · 
cleo (2.7). 

De nbij.n auoc (3.2) chung ta da sti dt:mg cli~u ki~n t;{(x, t*) = () thay cho ~.(x,tr) 
= 0 a6 !a rn(lt trong nhung ai~u khac nhau co ban so v6i phuong phip ciJa Morales­
Nevill. 

Chl1 y la phla ben phai (3.2) chi chua cac dai lu<fng da biet ,;,o, u;, P;, w\i lai v~ mii 
chi chua 1 itai luqng chua biet u;, tren co so d6 cho phep ta xac dinh <tinh gia du6i · dich 
chuyen. · 

* Ta biet ri\ng tru6ng v~n t6c u, duoc chon theo ct;nh nghia o tren· Ia khong ph1,1 
thu(lc vao d;ch chuy~n thvc va lap ham · cluqc chon la. kha r(lng cho nen thai giart keo dai 
chuyen dong t* ung v6i cac truong i!.;>ng !a kha tuy y c6 th~ t* .;;,: tr ho~c t* > tr. Chung 
ta c6 the cl6i xi'r t* nhu IDQt tham s6 d¢ng hQC. Elay chinh Ia clien:i xuat phat co ban ae 
chung ta xay dvng m¢t phuong phap tong quat. 

Chung ta gia thiet djch chuyen thvc la ham tiing don di~" cua thai gian. Gia thi~t 
nay clu9c cac tac gia uong [2, 6, 7, 10] su. durrg vit n6 phiin iwh cluuc doi xu thvc ciia 
cac cOng trinh cUng deo ~hiu mQt l6p de tiii trong nli0 06,' ·aong thOi n6 da ti;n duoc s\r 
khang dinh qua de thvc ngbi$m cung nhu trong cac bai toim rieng cluQc giai quyi!t. 

Trong moi truong hQp chilng ta d~u c6 

UI{max = Max U!<(X, t) > Max UK(x,t) 
x,tEV,(o,t,] x,tEV,[o,t*] 

m danh gia thanh phan dich chuyen thu K can chon truong v~n t6c bien d~ng ~* nhu the 
niw de cac thimh phan con lai bang khong 

Tir (3 .2) suy ra 

. . 
uj(x, t) = o";a(x, t), K xac dinb 

t* f f pu" ·; dvdt 

0 v 
t* 

t f . . 1 ! D(s*jdvdt r 

,_J "' 
0 v 

. .. 

r 
J 

> f pl;K,a,dv 

v 

r P"adsdt, 

"-' o sf! 

N6u chQn a s.:lo, cho a1 < a, a , 0 thi tlr (3.3) dJ1~mg t:a. nh~n throe 

(33.) 

(3.4) 



t'h:im 86 c~" duqc chon nb13 tht 
cOng trinh chiu tili !rqng xung 

n:iJl ,J~ vc~ pbJ.l cila (':J .. 4) qtc d~d. Trong tmOng hQp 
l ~rc v(m tOe. P = 0 chon a. uong dq,ng tach bien. 

a(x, t) = T(t). V(x). (3.5) 
Thi tu cite di~u ki~n cleo trinh bay 0 tren de dang nMn duqc 

n(~*) = IT(t)l nc•n 
t)clay D(sn li\ ham hao tan chl tinh qua V(x). Tu (3.4) rut ra 

J P~K•T.dv 
,v 

tq+l -

L r Tdt I V(x)dv -:- j piW dv 

K t
1
( . V V 

Ukmax ;> 

a day t~, t(+, la cac doan con trong {0, t*) rna trong do T > 0. Do 
chting ta ciln ch0n sao cho 

'l~(t*) "( 0, T (t) > 0, V(x) > 0, V t E [th+ 1] 

(3.6) 

(3.7) 

nh~n duqc (3.7) 

(3.8) 

De dang kiem tra khi chan T = t* - t chung, ta se nh~n du0c danh gia thai gian cua 
Martin [2] vil danh gia duoi dich chuyen dia Morales-Nevill [6] d6i voi vat the di huang 

' 
§ 4. UNG DI)NG C!l.O DAM DO'N GIAN, BAN TRON v A vo TRl,l 

Gia su w !a d¢ vong theo hu6ng vuong g6c v6i m~t phiing trung binh. N~u L d¢ 
dili ci\a vo tn;t, dam ho~c ban kinh cc1a ban tron, M. = rr.H2/4 mo men gi6i h~n. Khi dua 
vi10 cac bien khOng t):ni nguyen 

R 

L 

- \V v v M, 
w -- = - ' t = ' tni -

L L t* Mo 
R= 

Thi tu (3. 7) ch\mg ta suy ra 
1 1 1 

t* J "¢;0 v'R· dR- ~~ t*~ f ncKn R"dR f rdt 

. 0 0 '. 
Wma.x > -----,~------~---------·-------·, 

1 

0 (4.1) 

~I ::*1

) J VRadR I 0 L 1·- Tt + . 
\ I 

K 0 

o &T 0 day T = -- . D(K~?J 1<2 h<lm h.:1o tan :~ca.c Ginh qua v tuong ling v6i d{\m, ban 
0[ 

va v6 di huang. 
t], = 0 cho ket qua -d6i v6i d.am va vO trv, 
« = 1 cho ket qua Mi voi ban trim. 

v~ pha! cua ( 4.1) o~t c~tc tri khi t* nMn gia tri 
1 1 1 

t'• = .. ~.1:' r ~! ,'iR" dif/ s Tdt r D(K*,)R" dR. (4 .. 2). 
2Jv_t~ J . "') 



'- pLs 
,::::: --------~--------···--;_-·-

4Mo (- 'l'1 + L T I:~+!) JTdt 
K 0 

§ 5. VI Dl,l 

1 r (-':-. J w. L -· 0 

0 

1 1_ 

f ~rF?~ dR \ D 
J j 

0 0 

Xet ban tron ban kinh R do day H chu tuy~n khop lam tf1 v~t huang 
ban d:i\u v6i rn6 dun de a Y. Cat hu6ng chinh se 1a hubng kinh va h u6ng 1· mO dun 
cleo tuong ung Yg = ~Y, YR = vY v6i, ~. \' > 1; [lv/(~ + \') < 1. Tren co sl1 di~u 
ki~n deo (2.5) khi chuyen sang d.c. Ung suat SLiY rQng eGa ban rni~t cEQ sl r:.() d~tng tl"inh 
bay tren cac hinh 1a, b, c. 

Tren co so di~u ·ki~n deo 1a truOng v~n t6c ·cho_ phCp c6 the chQn t[;)r;g d;:.~1g~ 

w• ~ (1 - t) (l - R~) 
De dang .. chi ~a rang tr@.ng thai tmg su~t. tuong trng duqc :uic ct(nh qua 
se n~m tr~n doz:tn AB. Sau khi tioh 'toin tU bieu thtrc (4.3)' se nh0n du:qc 

. ' 
Wm,, ;> pR 2wc /4(2 + f-)M 0 • 

mu 
c 

. 
J 

' ' lJ . '· 
' ' mt< ' ' 

. 
I ' I 

' ' E ----

Hinb. 1 

(5.1) 
lu.:_lt cbcly dCo. 
qui] saq eta y 

(5 2) 



(5.3) 

(5 .4) 

Khi siT dvr:g clit-~u h~n d;o 5_c chUng ta se nh~n ,:tuQc b!t qui tuong tv ( 5.4) chl .. bapg 
each tbcy d()i dtc thnrn s6 eli hu6ng. Qua (5.2) va (5.4) chUng ta nb}n Guqc nJ6i quan 
h~ -phv thuQc-_dta dh-,b g_l~ 1Jll, \'Ong vao cB.c tham s6 dt hu:Ong. (5.4) cho ta st,t pb1.1 thu¢c 
ella cb.r.h g:iil d(l vOng vJ() ccic tham. sO di hu6ng theo hu6ng vOng cling nhu hu6ng ·kJ.nh. 
Khi ,B = \" c~ 1 chCmg ta nh~•c Banh gia d(l vong du doi voi V(lt the dang huang [4] [6] 

Ph·cu:1g ph<lp cbnh g'l.?. duOi cltch chuy~n du d6i v6i v~t the cLing hu0ng eta duoc 
trlnh bay trong [4.j. Trang bhi t/to n~ry trlnh bliy cu the st,t mO rQng sang v;Jr the d{hudng 
mil. n6 t'Jiln. theo dieu ki~n dCo xiy chrng tren quan diem mO rQng dieu ki~n deo Tresca, 
Huber-IVlises: Ktt qu?. nh~n ciuqc chl ra ding phuong phip dinh ghl cUa. 2doraleS-Nevill 
chi H. truOag. hQ? rieng. Stl tOng quit trCn day nh~n duqc la do d.ch dOi xU thOi gian 
keo dai chLtyen cl:(1ng e~' nhu mOt tham s6 ·ctQng hoc dJ.n· chon sao cho bH~u thlic danh gia 
eve dq.i. Khi de v~}n tCc cho phtp duyc chon trong d;;_mg tach bien· thi ham bien d:Q ph1:1 
thuQc thOi gian c6 th~ c6 de cL;o ham gian do<,tn lo<:li mQt. DOi v6i v?t the chiu xuri.g 
lvc v~n t6c; bieu thti'c dar:h gia (4 )) cho phtp nang cao dQ chinh xac cUa' phuang phap 
bang d.ch xet qrc Qqj etta ck nhan tl'r chl. phv thuQc vao ham bien dQ T ho4C chl Phv 
thUQC vao ham d:mg v· Gi~Ll cb duyc thtJC hi~n dOi vOi v@.t· the d4ng hu6ng trong [4). 
cac dimh gia c6 the l?~p G6i vOi gui trlnh ch?ty dto hinh th~mh clc kh6p dto ho~.c cite 
d~dng gUy bien dOi thea thOi gian ma tren d6 giiy ra sv gi{m doq.n ella cac truOng Ung 
su3J va v~n tOe bien d~,ng. Phuong phap tren Gay cho phep mO r9ng sang __ truOng h9p bien 

. cJ?ng len nhu cta triah bay trong [3], [5]. Cac dimh gia bien d?ng du d6i 'v6i ban va vo 
bien d<;tng l6n se ctuQc· trlnb_ bay trong d.c bai bio t6i. 

Tron,.c; vi dy h~n tr0L1 tr-y~ huOng chUng ta nh~n duQc danh gi{t du6i dich chuytn du 
ph1.!- thuQc vJo de tlum s6 dt huOng. 
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SUMMARY 

LOWER BOUND ON THE SMALL DISPLACEMENTS OF IMPULSIVELY 

LOADED RIGID-PLASTICALLY ANISO.TROPIC STRUCTURES 

New method for estimating the maximum deflections of pulse:Joaded isotropic plastic 

structures had heen di.scdbed in (4]. Here this m_ethod is extended to anisotropic continua. r,, 
The general relation for lower bounds on permanent displacement of beams, circular plates 
and cylindrical shells is derived. The lower bound on maximum deflection of simply sup-
ported circular orthotropic plastic plates is obtained., 

H(H NGHJ KHOA HQC vit NHUNG HU HOl'"'i(; 

cuA c.Ac cONG TRINH x.AY DVNG cO' BAN 

Tai Hi! ni)i, UBKH wa KTNN, UBXDCBNN, v6i S\f tham gia cua hai to hQc thu~t 
<t. Ket dlu cOng trlnh » va «Co hoc ctiit- Nen IJ:16ng », da tO chile hOi nghi khoa hoc ve 
nhUng hu hOng cl1a mQt sO cOng trlnh trong d.c ngimh xfiy dvng dan d\lng, c6ng rrghi~p, 
giao thOng, vi thi'ty lqi, Nhlmg hu bOng nay thu0ng xay ra vOi ·cac ket diu Phia tren (khung 

nha, dtm, rn9.1, cQt9 tr1J ... ) va ner~ m6ng. Hi~n tuQng kh8 phO bien 1a c6ng trlnh bi nth, 
ngfhn nu&c~ hm qLtJ. mUc cho phep, hm nghieng. C6 nhU:ng tr-rrOng hQp hu ht:mg oghiem 

trQng g&y w~n vi~c dinh ch1 slr dtJng cOng tdnh3 tb~m cht cl\ng tdnh bi s%p dO, 

Qua nghe bao dto va thao h1~n, HQi ·nght da ph&n tich nhfrng nguyen nh£in chU yell~ 

v~ m?t khao sat dj.a chat cOng trlnh. tinh toan va xtT ly k~t c8.u 1 nE!n m6ng, bi~n phap thi 
c6ng v.v ... 

HQi ·nghi cling kH;n nght, sau nay, 06i v6l cite trubng hop cOng trinh bi hu hOng, 

clo ti~n hanh kip thai vi~c nghien ctiu nghiem tile de c6 duoc cac ket. lu~n a(tng dan ve 
cac nguyen nhiln gay hu hong, tir d6 rttt ra auqc nhttng·bid h9c bb ich, nham g6p ph~n 
ndng cao chat luong cilc cOng tdnh xay d\mg ca bRtl., 


