KET QUA NGHIEN CUU VA UNG DUNG
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Tém tat: Bai béo gidi thiéu hai ly thuyét trong phan tich én dinh cua dadm chiu tai
trong ngang bat ky, dé 1a: ly thuyét cé dién va ly thuyét duoc xay dung gén day béi
Tong va Zhang. Bai béo phén tich nhiing diém giébng va khéc nhau gidka hai ly
thuyét. Dua trén phén tich do6, bai béo co kién nghi bé sung vao biéu thirc thé ndng
toan phan cua ly thuyét c6 dién. Mot sé vi du phéan tich én dinh dan héi cia dam
duoc thuc hién nham ching minh viéc ép dung biéu thirc thé ndng toan phan noi
trén vao phuong phép phén td hitu han.

Ttr khéa : 6n dinh dam, ly thuyét 6n dinh, thé nang toan phan, PTHH.

Summary: The paper introduces two theories in the lateral buckling analysis of
beams subjected to an arbitrary transversal loading, namely: the classical theory
and the new theory developed by Tong and Zhang. The paper analyzes similar and
different points between these two theories. Based on this analysis, the paper has
a proposition to complement the expression of the total potential energy of the
classical theory. Some examples in the elastic lateral buckling analysis of beams
are performed to prove the application of the above expression of the total potential
energy to the finite element method.
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1. Dat van dé

Lich st phat trién ly thuyét 6n dinh téng thé ciia ddm da dwoc hon 100 nam. Nhirng tac
gia dau tién co 18 1a Prandtl va Michell v&i cac nghién clru duwoc cong bbd vao ndm 1899 vé bai
toan 6n dinh téng thé cla dam don gidn co tiét dién chi nhat hep, chiu ubn thuan tay. Tiép
theo, Timoshenko da thiét 1ap va giai bai toan 6n dinh clia ddm don gian tiét dién ch | chiu ubn
thuan tay vao nam 1905. Timoshenko tiép tuc phat trién ly thuyét n dinh dam, cac két qua
dwoc tap hop trong sach chuyén khdo dwoc bd sung va tai ban nhiéu 1an [1]. Vao nhirtng ndm
1930, Wagner xay dwng ly thuyét n dinh ctia dam tiét dién chi | c6 mot truc déi xirng va dwa
ra cong thirc tinh todn thong s6 thé hién mirc d6 khong doi xtrng cla tiét dién. Nam 1940,
Vlasov [2] xay dung ly thuyét tong quat tinh toan thanh thanh mong trong d6 co ly thuyét on
dinh tong thé cua dam chiu uén ngang phang. Vlasov la tac gid dau tién dwa ra khai niém vé
xoén kiém ché, vé toa do quat va mé men quan tinh quat cda tiét dién thanh méng. Bleich [3]
st dung phuwong phap néng lwong trong doé thé ning toan phan ctia dam chiu tai trong ngang
bang tdng cla thé nang bién dang dan hdi tuyén tinh va céng ngoai sinh ra do tai trong trén cac
chuyén vi khi ddm bi méat én dinh. Timoshenko va Gere [1] thiét lap cac phwong trinh én dinh
khi xem xét can bang ctia mot phan t6 vo cung bé két hop can bang ctia mot doan dam.

Tiép ndi sau cac nha khoa hoc trén, nhiéu tac gid khac da nghién clru méat én dinh téng
thé cia ddm trén ca phwong dién ly thuyét va thwc nghiém. Anderson va Trahair [4], Attard va
Bradford [5] lam cac thi nghiém trén ddm cong xon tiét dién chir | cé mét truc ddi xing.
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Anderson va Trahair [4], Assadi va Roeder [6], Ings va Trahair [7] khdo sat &nh hu’o’ng cua vi tri
tai trong trén tiét dién qua cac thi nghiém trén dam tlet dién chir | cé hai truc dbi xung Trahair
[8] thiét 1ap cong thire tinh bién dang doc truc bao gém thanh phan bién dang tuyén tinh va
thanh phan bién dang phi tuyén. Tt d6, ly thuyét mét 6n dinh téng thé ddm dwoc thiét 1ap dwa
trén thé nang toan phan bang téng cla thé nang bién dang tuyén tinh, thé nang bién dang phi
tuyén sinh ra b&i (ng suat phap doc truc va cdng cla tai trong ngoai sinh ra trén chuyén vi bac
hai khi ddm bi mat 6n dinh. Kitipornchai [9] ciing thiét 1ap ly thuyét dn dinh téng thé cta dam
dwa trén phuong phép nang lvong trong d6 thé nang toan phan bang tong clia thé nang bién
dang dan hoi, thé nang bién dang phi tuyén ctia (rng suét phap, thé ning blen dang phi tuyen
clia ng suét t|ep va cong cla tai trong ngoal Kitipornchai [9] chap nhan gan dung la &ng suat
tiép phan bd déu trén tiét dién bang lwc cat chia cho dién tich tiét dién.

1.1 Thé ndng toan phan theo ly thuyét cé dién
Tuy céc tac gia trén thiét lap cac cong thirc véi mire dd phirc tap c6 khac nhau nhung

tyu trung co thé goi Ia Iy thuyét c6 dién vé méat on dinh tong thé cda dam. Mot cach tong quat,
biéu thirc thé nang toan phan trong ly thuyét co dién dwoc viét nhw sau [8]

I :%JL‘[EIy(U")Z +E1,(0)° +GI,(0)" +2M,5,(6")" +2M, e

~q,a0%]dz - Z% P, a6}

trong d6: u va 0 1a chuyén vi ngang va géc xoén cla tiét dién dam; E va G la md dun dan héi va
mé dun dan hdi t,ru’o’t C‘Cla vat liéu; Iy, lyval, Ian lwot 1A md men guén‘tl’nh qyanh trug y, md men
quan tinh khi xoan thuan tdy va mé men quan tinh quat (khi xoan kiém ché) cua tiét dién dam;
qy va Py lan luot 12 tai trong phan bd déu va tai trong tap trung tai vi tri i trén chiéu dai dé}m; 0; 1a
goc xoan tai tiét dién i co tai trong tap trung; a 1a khodng cach tlr tam cét cla tiét dién dén diém
d&t cha tai trong; M, la mé men ubn trong dam; B, 1a théng sb Wagner thé hién mirc d6 khong
déi xirng cla tiét dien ddm quanh truc x

B, = [(x? +y?)yda—y, 2)

X A
v&i Y, 1a khodng céach theo truc y tir trong tam tiét dién dén tam cét cda tiét dién (khi tiét dién dbi
xtng theo ca hai truc p,=0);

Hinh 1. Chuyén vi cua tiét dién dém khi dém bi mét 6n dinh téng thé
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Ba s6 hang dau trong biéu thirc (1) 1an lwot xét thé nang bién dang tuyén tinh khi ubn
quanh truc y, khi xoan kiém ché va khi xodn thuan tay; sé hang thr tw xét dén hiéu trng Wagner
trong ddm thanh méng c6 mét truc déi xirng; sé hang thir nam 1a céng ctia mdé men M,0 trén do
cong u” (M,0 la thanh phén md& men quanh truc y khi chiéu vécto md men M, 1én truc y & trang
thai mat 6n dinh); va hai sb hang cubi cung la cong cta cla lwc phan bd déu va cac luc tap
trung gay ra trén cac hiéu &ng bac hai cia chuyén vi khi ddm bi méat én dinh (hinh 1).

1.2. Thé ndng toan phan theo ly thuyét cia Tong va Zhang

Gan day, Tong va Zhang [10] xay dwng mot ly thuyét méi vé mét én dinh téng thé cua
dam dya trén nguyén ly bién phan va ly thuyét vé mdng. Thé ndng toan phan duoc thiét lap
nhw sau:

I :%j[Ely(u")2 +EI,(0)2+Gl (0)° +2M B,(0)% -2M f'u’
° (3)
+2Q,5,00 -2Q,u'0-q,(a+ f,)0]dz —Z%Pyi (a+p,)6?

1
Nhuw vay, thoat nhin vé mét hinh thire ly thuyét do Tong va Zhang xay dung khac véi ly
thuyét cd dién & chd ly thuyét clia Tong va Zhang xét dén anh huwdng cua lyc cét Q, va xét dén
anh hwdng cta thong sb thé hién mirc dd khong dbi xirng cula tiét dién B, khi tinh cong cda tai
trong ngang sinh ra luc ddm bi mét 6n dinh. Hai ly thuyét con khac nhau & sb hang thr nam

. , ‘ 1% . 1% . .
trong bidu thtrc thé nang toan phan do I EI—ZMXQ u'dz va E.|'2MX6U dz . Khi thiét lap
0 0

céac cong thire (1) va (3), ca hai ly thuyét déu bé qua chuyén vi ctia dam trong mat phéng ubn.

Bai bao d&t ra van dé so sanh hai ly thuyét trong mot sb trudng hop cu thé hay gap, tw
dé bd sung thich hop vao ly thuyét cb dién dé co sw thdng nhéat véi ly thuyét cta Tong va
Zhang.

2. Dam don gian

M, M, M,
== | P
qy Ay
jraxsxEs) ERRERER

lpy Py

E’% Z Z
y y
| L | L |

Hinh 2. M6t sé truong hop chiu luc clia dém don gidn va dém cong xén

2.1 Dam don gién chju uén thuan tay
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- Theo ly thuyét cb dién, tir biéu thire (1) nhan dwoc

L
= %I[El JU)Z+EL(0)2+G1(6)*+2M B,(6')* +2M ' dz  (4)
0

- Theo ly thuyét ctia Tong and Zhang, tir biéu thirc (3) nhan dwoc

L
I :%I[Ely(u")z +EI,(0)*+Gl, (6)*+2M,5,(0)> -2M,0'uldz  (5)
0
L&y tich phan tirng phan sé hang thir n&m trong biéu thirc (5)
1¢ . T oo 1% .
~>[2M Qudz=-M, | +>[2M i'dz = [2M, Qu'dz (6)
29 o 29 21

cong thirc (6) dworc chirng minh do & hai ddu dam géc xoén bang 0, 0,=0,=0.

Nhuw vay, ly thuyét ctia Tong and Zhang hoan toan giéng ly thuyét cé dién trong trwdng
hop nay.

2.2 D4m don gian chju tai trong phan b6 déu
- Theo ly thuyét cb dién

L
I =%j[|z|y(u")2 +EI(0)? +GI,(0)2 +2M B, (8') +2M .’
0
—q,a20%]dz
- Theo ly thuyét ctia Tong and Zhang
L
I =%j[Ely(u")2 +EI(0) +GI,(0)2 +2M 5, (8')? —2M &'u’
0
+2Q,8,00 —2Q u6—q,(a+B,)6°1dz
Xét s6 hang thir ndm va thir bay trong biéu thirc (8)
L L
%j(—zmxe'u' ~2Q,u'0)dz :%j(—zm U —2M u'6)dz = %I—Z(M ) udz (9
0 0
Biéu thire (8) dworc viét lai

m=Lf[e1, W) +E1,(6) + G, (0)? +2M 5,(0) -2 O)u
2) (10)

+2Q,8,00 —q,(a+ B,)6]dz

L&y tich phan tivng phan sé hang thir ndm va thi sau trong biéu thirc (10)

17 L o1 ., 1% .
—E!)-Z(Mxﬁ)udz:—(Mxe)u |, +§£2(Mxe)u dz:E!;ZMxéu dz (11)

1¢ o1 Lo1g . 1¢
> j 20,400 dz =-Q,5,0°), —El(Qyﬂx) 0*dz =5£qyﬂxezdz (12)
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Céng thire (11) va (12) dwoc chirng minh do & hai ddu dam mé men va géc xoén bang 0,
dong thoi B,=const, Q',=-q,.

Vay biéu thtrc (10) tré thanh
1 L
IT :—I[Ely(u Y +El (@) +Gl (8)*+2M B .(0')* —2M 6
2% (13)
—q,a6"]dz
Nhuw vay, ly thuyét ctia Tong and Zhang hoan toan giéng ly thuyét cé dién trong trwéng
hop dam don gian chiu tai trong phan bd déu.
2.3 D4m don gian chju tai trong tap trung & giia nhip

- Theo ly thuyét cb dién:

I :%JL.[EI JU)2+EI(0)+GI (0) +2M,B,(6')° +2M 6t ]dz

1 2 (14)
2
- Theo ly thuyét ctia Tong va Zhang, va tir (9):
17 . . .
1 :EJ[EIy(u )2 +El,(0') +GI, (0) +2M,B,(6')° -2(M,6)'u’
° (15)

+2Q,5,001dz -% P,(a+ ,)07

2

Xem nhu lyc tap trung P, phan bd déu trén mot doan dam 2n rat nhé & gitva nhip

P
g, = = . Xét
2n

L
5N

1% . 1 T L 172 -
212Qup0082=30,A0°| 5 [Q,A) 0%z =3 [(Q,5,) 0°cz

L L (16)
17t 0°d L 0%d —1?” 0%d —lP 62
—ELJ(Qym Z—ELI(QyﬂX) Z‘ELJ 50002 = P,S.0;
E,,Y EH] 5*77

Cong thire (16) dwoc chirng minh do trén doan dam c6 lyc cat phan bd déu thi Q,=0.
Theo (11) va (16), biéu thirc (15) bién déi thanh:

I :%_L[[EI (U2 HEL (02 +GI(0)% +2M,4,(0)? —2M ,Qudz

(17)
“1p ao?
2 =

y
2
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Nhw vay, ly thuyét ctia Tong and Zhang hoan toan giéng ly thuyét cb dién khi dam chiu
tai trong tap trung. Chirng minh twong tw khi trén ddm xuét hién nhiéu lwc tap trung tai cac vi tri
khac nhau, ta nhan duoc biéu thire thé nang toan phan cho hai ly thuyét nhw sau:

I :%JL‘[EI (U2 +EL (02 +GI,(6)% +2M,f,(0)? +2M 1" ]dz

1 (18)
_EZ P,a6’
I :%'L[[EI ,(U)?+El,(6) +GI (0)° +2M,,(6')° —2(M,0) u'ldz
01 (19)
_EZ‘ P,a6;

3. Dam céng xon
3.1 Dam céng x6n chiu mé men uén & dau tw do

- Theo ly thuyét cb dién, trong trwdng hop nay thé nang toan phan dwoc viét
1% . ; : .
5l :EJ[EIy(u )2+El () +Gl,(0)*+2M S, (6')* +2M &' 1dz (20)
0
- Theo ly thuyét ctia Tong va Zhang

L
I :%j[El JU)2+EI(0)+GI (0)+2M,B,(6')° —2M ,0'u Jdz (21)
0

Nhw vay, ly thuyét cd dién va ly thuyét ciia Tong va Zhang khac nhau & sb hang thi
nam. Truéc Tong va Zhang, Trahair [8] da d& nghi bd sung vao thé ndng toan phan cua ly
thuyét c6 dién phan cdng do md men udn & dau tw do sinh ra trén chuyén vi bac hai khi dam
cong x6n bi mat 6n dinh. Dé thuan loi cho trinh bay, xét trwéng hop dam céng xon tiét dién chi
| ¢6 hai truc dbi xirng. Phan tich mé men & dau tw do cla cong x6n thanh ngau lwc nhw hinh 3.

hO.u; /2 hO.u; /2 T

| &I

Hinh 3. Chuyén vij bac hai & dau tw do khi ddm céng x6n bi mét én dinh
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Phén coéng do ngau lwc sinh ra trén chuyén vi bac hai khi dam céng x6n bi mét én dinh 1a:
2& ho_u,

h

Thé nang toan phan theo ly thuyét cé dién da dwoc bd sung phan céng ngoai do mé men
& dau tw do duoc tinh theo biéu thic:

= M xHLuL

L
I :%I[Ely(u")z +El,(8) +GI,(6)*+2M B (6)2 +2M,u"ldz— M, 6,u, (22)
0

L&y tich phan tirng phan nhuw da thwe hién trong cdng thire (6)

L L L
—Ejzlvl gudz=-M w'\L+1j2M Qu'dz = -M eLu'L+3j2M Q'dz (23)
20 X X 0 20 X X 20 X

Coéng thre (23) dwore chirng minh do tai ngam (z=0) thi 6,=u’x=0.

Thé n&ng toan phan theo ly thuyét cb dién dwoc bd sung béi phan cong ngoai sinh ra do
mo men tap trung & dau tw do khi dam coéng xén bi mat 6n dinh hoan toan trung véi thé ndng
toan phan theo ly thuyét ctia Tong va Zhang.

Van dé dat ra la can co biéu thirc tbng quat cho trwdng hop khi cé6 mé men phan bd déu
hay nhiéu mé men tap trung tai cac vi tri khac nhau trén dam. Twong tw nhw cach bd sung cong
sinh ra do mé men ngoai ma Trahair [8] da thuwc hién, ta viét dwoc biéu thirc thé nang toan
phan mét cach tdng quat hon cho ly thuyét cé dién nhw sau

17 . . | | ”

M= JIEL ()" +E1,(6) +G1(0)° +2M,3,(0)° +2M,

0 (24)
-q,a0” -2m,u'ldz - 3’ gpyiaef -y M6y

Trong dé: m, 1a mé men phan bb déu trén dam; M, 1& mé men tap trung tai vi tri i trén
dam; 6; va u’; 1an lwot 1a gée xodn va géc xoay quanh truc v tai tiét dién i.

3.2 D4m céng x6n chiju tai trong phan bé déu

Trong trwdng hop nay, cac cong thire (11) va (12) van dwoc chirng minh do & dau ngam
0p=u’o=0, con & dau ty do Q,=0. Do vay, biéu thirc (13) van co gia tri va ly thuyét Tong va
Zhang hoan toan gibng ly thuyét cb dién.

3.3 D4m céng x6n chju lwc tap trung & dau tw do

- Theo ly thuyét cb dién
L

m :%J.[EI S +EL (') +GI1,(6) +2M ,B,(6')? +2M " ]dz
0 (25)

1
—E Pyaef

- Theo ly thuyét ctia Tong va Zhang
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I1 =%JL'[E|y(u")2 +EI,(0)*+Gl,(8)* +2M,B,(0') -2(M,o)'u’

(26)
+2Q, 5,00 1dz —%Py (a+ )67
B&i vi
15 : 1 L1k : 1
>512Q,8,0062=20Q,,0%| -~ [(Q,5,) 0°dz =2 P, 3,0 (27)
0 0

Cong thre (27) dwoc chirng minh do trén dam cong x6n chiu lwc tap trung & dau tw do,
lwc cat khéng dbi nén Q,'=0 va tai ngam géc xoan bang khéng, 6o=0.

Tai ngam géc xo0én va géc xoay quanh truc y bang khoéng, 6o=u’o=0 va tai dau tw do c6
md men udn bang khéng nén cdng thirc (11) dwoc chirng minh trong trwéng hop nay.

Nhuw vay, biéu thire (26) tré thanh:

I :%I[Ely(u")2 +EI,(0)? +Gl,(0)* +2M,5,(6)* +2M & 1dz

. (28)
-5 P,af;

Ly thuyét Tong va Zhang hoan toan gidng ly thuyét cb dién trong trwérng hop dam cong
x0n chiu tai tap trung tai dau ty do.

4. Vi du tinh toan

Téac gia da viét mét chwong trinh st dung phan t& hiru han (PTHH) mé hinh chuyén vi
dwoc viét bang ngén ngr Matlab. D4u tién, PTHH dwoc xay dung dwa trén biéu thirc thé nang
toan phan cta dam chiju udn ngang phéng nham xac dinh mémen udn trong ddm. Sau d9, biéu
thirc thé nang toan phan (24) trong phan tich 6n dinh dan hoi tuyén tinh dwoc &p dung vao
PTHH d6 dé xac dinh trj riéng va vécto riéng. C6 tri riéng va vécto riéng, chwong trinh sé xac
dinh lyc t¢i han va cho hinh anh mét &n dinh tdng thé ciia ddm. Dwa trén bai bao trwéc day cla
tac gia [11], cac d&c trwng hinh hoc cla tiét dién cda tiét dién chir | c6 mot truc ddi xirng xuét
hién trong biéu thirc (24) cling dwoc 1ap trinh tinh toan & trong chwong trinh.

4.1 On dinh téng thé ctua dam tiét dién chi¥ | ¢6 hai truc déi xirng

o
AN
q
y 1,=9000 cm*
— 4

S c It:180 cm ]

© | =8.1e+06 cm
10

E=2.05e+05 N/mm’

| 300mm__|

Hinh 4. Tiét dién chi¥ | c6 hai truc déi ximg
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Xét dam don gian va dam cdng xén co cung tiét dién chiv | véi hai truc di xteng nhw hinh
4. Dam don gidn c6 nhip la 10m, ddm coéng x6n cé nhip 1a 5m. Tai trong tac dung dét tai trong
tam tiét dién.

- Trwdng hop dam don gidn: theo Trahair [8] va Eurocode 3 [12], cong thirc tinh mémen
t&i han cia ddm don gian nhip L, chiu ubn ngang phéng dwoc viét nhuw sau:

M or = On M ocr (29)

trong d6, Mo, l& mémen t&i han trong trweérng hop ddm chiu mémen udn thuan tuay [1].
2
7z El 2El
M, =\/ % V[GltJr—L2 @ (30)

am 12 hé sb phu thudc dang tai trong tac dung 1én dam.

- Trwong hop dam cbng xbn: cac cong thire tinh mémen téi han dugc thiét I&p riéng cho
tlrng trwdng hop tai trong.

+ Khi ddm cdéng x6n chiu mémen ubn tap trung & dau tw do:

2E| 2
My = |~ "Gl + Ll (31)
(2L) (2L)
+ Khi ddm cdéng x6n chiu tai trong phan bé déu:
JEL.GI [
M, =—|it 23.2565+8.7108(% El, —2)} (32)
t

+ Khi d&m cdéng x6n chiu tai trong tap trung & dau tw do:

JEL.GI, [
St D 3.5234(% El, —2)} (33)

o L Gl,

Céc két qua tinh toan theo phwong phap PTHH va theo cac cong thire (29)-(33) duoc thé
hién trong Bang 1. Ta nhan thay réng sai s6 hau hét 1a rat nhd (<1.3%), trir trwéng hop dam
cong x6n chiu tai trong tap trung & dau tw do cé sai sb 1a 3.2%, diéu d6 cé thé giai thich do
cong thire (33) ciing la coéng thirc gan dung. Tl Bang 1, ta nhan thdy dam don gian nhip L va

s L . s .
dam cong x6n nhip E cung chiu mémen udn thuan tay cé6 mémen t&i han gan bang nhau.

Trong Bang 1 con c6 két qua mémen t6i han cla trwdng hop dam coéng x6n chiu cac mé men
tap trung va chiu mémen phan bb déu, do khoéng cé két qué dwoc cong bb cla cac tac gia khac
nén khong c6 sai s6 so sanh. Tuy nhién, ta thay khi tang s lwong mé men tap trung trén dam
thi két qua mé men t&i han sé tiém can dén truéng hop dam coéng xén chiu mé men phan bd
déu. Mémen t&i han trong trwéng hop mémen phan bd déu cé két qua nhd hon trweng hop
dam céng xén chiu tai trong tap trung & dau tw do méac du biéu d& mémen ndi lwc cha hai
trwong hop nay c6 dang phan bd tuyén tinh giébng nhau. Diéu nay c6 thé giai thich 1a do anh
hwéng ctia phan cong ngoai luc do mémen phan bé déu sinh ra trén cac chuyén vi bac 2 khi
dam coéng x6n bj mat 6n dinh nhw da thé hién & sb hang th&r 7 trong biéu thirc thé ndng toan
phan (24). Hinh 5 va hinh 6 minh hoa cho hinh &nh mét 6n dinh ciia ddm don giadn chiu tai trong
phan bb déu va ddm coéng xén chiu lyc tap trung & dau tw do.
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Bang 1. Mémen t¢i han cta ddm don gidn va dém céng xén chju uén ngang phdng

So dﬁ A g2 Mcr - Mcr - PTHH . &
3 So do tai tron m Sai sb
dam °ng ¢ CT (29)+(33) (Tm) (Tm)
M, M,
N ) 1.0 74.623 74.634 | 0.015%
C
]
0,
.Z }}gj ‘ ‘ ‘ ‘ ‘ ‘)}7 1.13 84.324 85.427 1.3%
fal
Py
l 1.36 101.49 101.69 0.2%
M X
p 74.623 74.825 0.27%
ﬁ D
S q
<O Yy
x —rrm—rﬂ 794.72 795.34 0.08%
[&]
€ Py
,8 373.01 384.96 3.2%
2M, M,
4 - 157.37 -
’ ,
2M, 2M, 2M, M,
4 @ - 198.28 -
2 sy /7
C6 8 md men tap trung - 216.39 -
r-nX
4 @ - 231.20 -
(AN
Hinh 5. D&m don gian chiju tai trong Hinh 6. D&m cbng xén chju luc tap trung

phén bé déu & dau tw do
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4.2 On dinh téng thé cta dam tiét dién chi | c6 mét truc déi xirng

600
qy
o
(90}
R=qli2 P, o © " } 1,=60750 cm’
y 1,=901.45 cm?
%HHNHHH% & o 17606407 cnf
c S| B=360.22mm
L3 | 3 | L3 < a=111.11mm
14 _
L OL y =279.13 mm
™

T = E=2.05e+05 N/mm’
300
Hinh 7. Tiét dién chi | c6 mét truc dbi xung.
Xét dam chir | ¢ mét truc dbi xirng va chiu tai trong nhw hinh 7. Ddm ¢6 nhip L = 24m.
Ta xét hai so dd két cu clia ddm: so d6 thir nhat, dam lién két khép & hai dau (lién két khép
déi v&i ca chuyén vi ubn va chuyén vi xodn) va so d6 tht hai, dam lién két khép & hai dau va
c6 hai ddm phu lién két véi dam chinh & cac vi tri 1/3 chiéu dai ddm nhw thé hién trén hinh 8.

Hinh 8. So' db 2 - D&m phu lién két bang mét vao dém chinh

- Theo so dd 1: phan tich én dinh ddm b&ng chwong trinh PTHH da thiét lap véi ba
trwdng hop dét vi tri cla tai trong trén tiét dién dam.

+ Trwdng hop tai trong dét tai canh trén cla tiét dién: M, = 107.52Tm

+ Trwong hop tai trong dat tai tam cét cda tiét dién: Mg, = 115.83 Tm

+ Trwong hop tai trong dat tai canh dwéi cia tiét dién: My, = 207.62 Tm

Ta nhan thdy &nh hwéng cla vi tri dat tai trén tiét dien dam dén md men t&i han ctia dam
la rat rd rang. Khi tai trong dat tai canh trén clia ddm sé cé xu hwdng lam ting nguy co mat én
dinh do c6 mémen xodn phu thém do tai trong gay ra khi dam bi mat &n dinh. Con khi tai trong
dat & canh dudi, mé men xoén phu sé& cé chiéu ngwoc lai véi chidu xodn méat én dinh nén lam
gidm nguy co méat 6n dinh. Anh hwéng cua vi tri d&t tai trong trén tiét dién dam thé hién qua céac
sb hang 6 va 8 trong biéu thirc (24).
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- Theo so db 2: khi hai dam phu lién két bang mat vao dam chinh nhw hinh 8. Ta xem
réng ddm phu ngan can chuyén vi thing theo phwong doc truc ddm phu va chuyén vi xon cla
tiét dién dam chinh tai vj tri lién két. Tai trong dwoc dét tai canh trén cGia dam chinh. M& men t&i
han trong trudng hop nay duoc la: M, = 402.02 Tm. So v&i so dd 1, mé men téi han tang 1én
402.02

107.52
dinh & doan 1/3 dam gitra nhip noi c6 mémen ndi lwc Ién con cac doan 1/3 ddm & hai dau dam
noi c6 mémen bé khdng bi mat én dinh c6 tac dung lam ting kha néng &n dinh ctia dam.

= 3.74 1an. Hinh anh mét én dinh dwoc thé hién & Hinh 9, ta nhan thay dam bi mét 6n

Hinh 9. M4t 6n dinh téng thé dadm - So db 2

5. Két luan

Ly thuyét &n dinh tdng thé ctia ddm dwoc dé nghi bdi Tong va Zhang trung vai ly thuyét
cb dién trong da sb cac trwdng hop. Hai ly thuyét khac nhau khi xét trwérng hop dam coéng x6n
chiu mé men tap trung & dau tw do. Tuy nhién, khi bd sung phan céng sinh ra do mé men tap
trung trén chuyén vi bac hai khi dam bi mat 6n dinh vao biéu thirc thé nang toan phan cua ly
thuyét cé dién nhw Trahair [8] d& nghi thi Iy thuyét cb dién sé& gidng ly thuyét cta Tong va
Zhang. Dwa trén dé& nghi ctia Trahair, chung t6i kién nghi biéu thirc (24) téng quéat hon cuta thé
nang toan phan theo ly thuyét cd dién, xét dén trworng hop trén ddm cé md men udn phan bd
déu va nhiéu mé men tap trung. Tac gid da ap dung biéu thirc thé nang toan phan da trinh bay
vao phwong phap phan t& hiru han dé giai bai toan 6n dinh téng thé ctia ddm. Céac vi du cu thé
dwoc thwe hién da chirng minh do tin cay cla biéu thirc (24). Dwa trén biéu thirc thé nang toan
phan cé thé thiét 1ap dwoc PTHH gidi bai toan 6n dinh téng thé ciia dam v&i nhiéu dang tai
trong khac nhau c6 xét dén anh hwéng cla vi tri dat tai trong trén tiét dién dam.
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