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Khéi lugng di déng Ung xit dong luc hoc ctia dAm thép chit I thing c6 ban bung lwgng séng hinh thang chiu khéi lwong di
Warping ddng duge phan tich trong bai bio ndy. Vat mang khéi lvgng chuyén déng trén ddm dwogc mé hinh nhw

Luc Coriolis

Luc huéng tam

Dam chit I c¢6 ban bung lwgn
s6ng hinh thang

KEYWORDS

mét phin ti vat chuyén dong. Do vt di chuyén doc theo d6 vong cta diam nén ngoai trong lyc con cb
cdc Iye thanh phén nhu Iye quan tinh, lye Coriolis, Ie hiéng tAm ctia vat chuyén déng anh huéng dén
itng x{ d6ng ctia dim. Trong nghién citu ndy, phin ti¢ dim I thing ban bung lvon séng hinh thang mit
cit ngang mét truc dbi xitng dwgce thanh 14p dya trén 1y thuyét dim cong thanh moéng miit cit ngang hai
truc ddi xttng ctia Kang and Yoo. Mdi ntit phin ti c6 bay bac ti do bao gdm ca mot bac tw do warping.
St dung céc cong thitc phin tiz hitu han, ham dang N, ma tran khéi lvong twong thich M,, ma tran do
citng dan hdi phin t K,. Tt d6, ngdn ngit lap trinh Matlab duge st dung dé phan tich déng Iitc hoe cho
dim I ban bung litgn séng hinh thang gbi twa don chiu khéi livgng di dong. Nghién citu sé dugc kiém tra
trong trvd'ng hop dAm chit I ¢6 ban bung lign séng hinh thang suy bién thanh dim I phéng thong thuong.

Két qua sé dugce so sanh véi cac nghién citu tride do.

ABSTRACT

Moving mass

Warping

Coriolis force

Centripetal force

Trapezoidal web corrugations i-

girder

Dynamic analysis is known as important in performing the behavior analysis of structures. The moving
mass that is travelling on the beam was modelled as a moving finite element in oder to include inertial
effects beside garvitation force of mass. Since the mass moves along the deflected curved of the beam,
these effects are, respectively, the centripetal force, the inertia force, and the Coriolis force components
of the moving mass. In this study, the straight steel I-girder element with trapezoidal web corrugations
and singly symmetric cross-section is formed based on the Kang and Yoo’s thin-walled curved beam with
doubly symmetric cross-section theory. Each element node has seven degrees of freedom including
warping. The shape function N, the elastic element stiffness matrix K, and mass matrix M, are also shown
by using the Finite Element Method (FEM). Then, a MATLAB code was developed for dynamic analysis of
simply supported steel I-girders with trapezoidal web corrugations due to moving mass. The accuracy of
proposed equations is also examined in case that steel I-girders with trapezoidal web corrugations

degenerate into flat webs I-girders. Its results are then compared with previous studies

1. Gi6i thidu

dat dwge dd cling ngoai mit phing va kha niang chéng cit. nh& 6 ban

bung lwgn séng ma cac dim chit I nay cai thién duge dic tinh én dinh

Dam thép chit I thong thudng dugce sit dung trong cic cong trinh
xiy dung dan dung — céng nghiép va giao théng c6 nhwge diém 1a do
citng chéng xoin kém, dé bi cong vénh, kha niing chiu xoin ngoai miit
phéng kém, din t&i d& bi mit én dinh ngoai mit phéng. Pé khic phuc
céc nhuge diém dé, ti dau nhitng nim 1960 tai chau Au cdc nha khoa
hoc d4 d& xuét dAm thép chit I v6i ban bung lvgn séng. C6 nhidu dang
lvon séng ctia ban bung khac nhau, ching han ¢é dang lwon séng hinh
sin, nhung dang lign séng hinh thang dang duwoc sit dung phd bién
(Abbas HH [1]), trong twong lai chic chén ching sé duge du nhap rong
rdi vao Viét Nam.

S& di cic dAm chit I ¢6 ban bung lvon séng hinh thang duoc wu
tién trong ng dung 13 vi chiing ¢6 nhiéu wu diém nhw: Viéc sit dung
dam I ¢6 ban bung lwon séng hinh thang 14 mét phwong phap tbi wu dé

Nhén ngay 15/07/2021, giai trinh ngay 29/08/2021, chdp nhan ding 01/10/2021

cét (shear stability) va chéng lai hién twgng moéi khi chiu tai trong lip
t6t hon so véi dim chit I ban bung phing théng thuwdng, Abbas HH [1].
Ngodi ra, nh& c4c ban bung lvgn séng ma ting thém tinh thAm m§ cho
két chu.

Mic dit ¢6 nhidu wu didm va ciing da duoc tng dung thuc té
nhung hiu hét céc tinh todn ddu dua vio cac cong thic ctia dim I ¢6
ban bung phing do thiéu céc théng tin v& Gng xit phtic tap cia né. Vi
thé cac vu diém duwoc trinh biy & trén cia dAm I ¢6 ban bung luon séng
hinh thang vin chita duge tin dung mét cach triét dé. Tit cac nhén dinh
nhu d6, bai toan phén tich @ng x ctia dim thép I ¢6 ban bung lwon
séng hinh thang chiu tai trong dong, dic biét c6 xét dén khéi luwgng vat

di d6ng 1a mot bai toan thue tién va 6 ¥ nghia khoa hoc.
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Trong nghién cttu nay, phin ti dim I c¢6 ban bung lwon séng hinh thang
dwogc xiy dung dua vao 1y thuyét dAm cong thanh méng mit cit ngang
hai truc déi xitng ctia Kang va Yoo [2;3]. Ham dang N, ma tran khéi
lwong twong thich M, ma tran d6 citng dan hdi phin ti K, duoc thiét
lap tit cac cong thitc phan t¢ hitu han. Vat mang khéi lvong chuyén
d6ng trén dAm dug'e mé hinh nhw mét phén t vat chuyén déng c6 khéi
lvong va Iyc quéan tinh. Ma tran khéi lwong, d6 cting, can téng thé cua
hé tai titng thoi diém c6 ké dén ma tran khéi lvgng, d6 citng, can clia
vt chuyén dong. Tién hanh thuc hién cdc bai toan phan tich duoc xay
dyng dva trén ngdn ngi 14p trinh Matlab dé khao sat anh hwéng cia
céc dai lvgng dén phan tng dong ctia bai toan.
2. Co sé 1y thuyét
2.1. M6 hinh ddm chit I ¢6 bdn bung lion séng hinh thang gdi twa don chiu
khéi litong di dong

M6 hinh dim chit I ¢6 ban bung lign séng hinh thang gbi twa
don chiu khéi Iwvgng di dong duoc st dung trong nghién citu nay bao
gdm vt tron c6 khéi luwgng m,, chuyén déng tit dAu trai dén cubi ddu

phai dim vé6i van tée v,,(t), va gia tbe khong dbi a,,.

am
v,y m, Vm(t)
k c

=
<
i 2

Hinh 1. DAm twa don c6 vt di dong v&i van tde v, ().

Phuong trinh dao d6ng ctia dAm tiza don chiu vét chuyén déng
dugc mo ta nhu sau [4]:
62v(z,t)

o 6"v(z,t) .

ov 5
P (aj t):P[(Z_zz”tﬂ‘
d? St &
_mp(z_zp,t)[vcgf; )J

Dam dvgc roi rac ting phan t va phin ti dim thi s mang vat

chuyén déng v6i vén tde v(t) tai thoi diém t. M&i nit ctia phin tit s c6
4 lyc nit va 4 chuyén vi (bao gém mot béc ty do warping). Vi tri cta
vat chuyén déng trong toa do tdng thé z(t), vi tri dia phwong clia vat
chuyén dong 1a z,,(t). Dam c6 n phﬁn t¢ va (n+1) nat.

v m, Vm(t)
A P
kz wce
1 2% S 19RO+ 2 ¢n ng—p
! Z.(1) s \s" element r; z
le L N
[ i

Hinh 2. Roi rac phén tit dAm mang vét chuyén déng.
Gié tri téc thoi z,(t) va s dugce xac dinh nhu sau [4]:
2, () =z, () -(s-DI; @

s 14y phén nguyén (z,(0)/D+1,s=(1+n) 3
Khi dAm dao d6ng, lifc quan tinh gay ra béi vat chuyén dong [4]:

dzv(z ,t)

p

fy(z’t): m,g—m, dr? d(z—zp) )
L1 am 2. dzP . d2 p

Véi: z, :zo+v0t+7, €:v0+amt’ ?:am (5)

Trong d6: f, (z,t) 12 Ie quén tinh do vét chuyén dong tai z, thoi diém
t o (z - zp) , g 1a ham Dirac-delta va gia t6c trong truong; z,, v, 1a vi

tri ban dAu va van tdc ban dAu vat chuyén dong tai t=0; a,, 12 gia téc
vét chuyén dong.

Pé xét anh hwong quan tinh ctia vat chuyén doéng thi gia téc
dzv(zp,t) / dr? dwge tinh toan ti¥ phuong trinh vi phan bac hai téng thé

cua ham v, (z,t) vGi bién t va z [4]:

d*v, (zp,t) ) oy, (z,t) o o, (z,t)ﬁ
dt* ot* ozot  dt ©)
62vy (z,t) [dzp ]2 v, (z,t) dzzp
Py YA P
oz® dt oz  dt?
Thay (4) vao (5) va rit gon ta dugc:
T .,
fy(z,t) m v, + (VO + amt)vy + 5(2 ~ zp) -

2
+(v,+a,t) V) +a, v, +g
Trong d6: m v la lvwc quén tinh; m [(v +a t)zv”+a v'} la luc
Py P 0 m y m-y
huéng tam; mp2(vo + amt)f/; 1a Iyec Coriolis; m,g 1a Itfc trong tridng.

Can béng lue nit v chuyén vi nit, ta ¢6 cc ma tran khéi lvgng, ma

tran do cifng, ma trin can ctia phin tit vt chuyén déng:

mll m12 0 0 mlS m16 O O
m, m, 0 0 my, my, O 0
0 0 m33 m34 O 0 m37 m38
m= 0 0 m43 m44 0 O m47 m48 (8-3)
m, m, O 0 mg m, O 0
m61 m62 0 0 m65 m66 0 O
0 0 m73 m74 0 O m77 m78
0 0 m83 m84 0 O m87 m88
Véi: m= m, xN,, % NomJ (8-b)
k, k, 0 0 k, k, 00
k, k, 0 0 k, k, 0 0
0O 0 00 O O O00O
K 0O 0 00 O O o00O 80
= -C
k, k, 0 0 k, k, 0 O
k, k, 0 0 k, k, 0 0
0O 0 00 O O o00O
0 0O 00 O O O O
Véi: k= m, X [V(t)z xN outi % Nz’;utj +a, x Nouzi N;uq} (8-d)
c 2 00 ¢, ¢, 00
¢, ¢, 00 ¢, ¢, 00O
0O 00 O O OO
0O 0 00 O O OO 8-
c= -e
51 52 O 0 55 c56 O 0
Cy Cp 0 0 ¢ ¢, 00O
0O 00 O O OO
0O 0 00 O O OO
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VGi: ¢c= 2mp xv(®)x N, x N;uq. (8-H)
V&i v(t) = vy + a,t, m, ¢, k 1a cic ma tran khéi lvgng, ma trdn can, ma
tran d6 cting ctia phan t& vat chuyén déng. Vi tri z,(t) clia vat chuyén
dong m, thay dbi theo thoi gian vi thé cdc ma tran khéi lwong, ma tran
can, ma tran d6 cting thay ddi theo thdi gian. Bén canh d6, ma tran can

va ma trin d6 ciing c6 chita bién van tée v(t).
2.2, Phdn ti¢ ddm chit I bdn bung lwon séng hinh thang

2.2.1. Pdc trung mdt cdt ngang ctia ddm chit I bdn bung lwon séng hinh
thang

=
NE
>
2

1dmax ‘ z

d

" Ll
‘tf a b

Wil 7
_V

=
I\)li
w
S

Mit cét ngang b. Miit cit doc buéc ign séng
Hinh 3. Mt cit ngang va mit cit doc mot bude lvon séng clia dim
chit I ban bung lugn séng hinh thang.
Ta théy, Xy va I, phu thudc va d, I, va L, phu thudc vao d% Gia trid
thay ddi trong khoang d=0 va d=dmax nén cic dai lvgng phu thudc
vao d & trén ciing thay dbi. Nhw vay, cac dai lvgng X, Iye, I, va L, dugc
tinh toan gﬁn dting nhu sau [5]:
4tbd, (t,h, +3tb,)

_ 0
o= (t,h, +2tb,)(t,h, +6tb,) ©

_Ritbd,,(th, +36b)) 10
yo 3(twhw + 2tfbf)
L t;b, (2rfbj +t,h,bl+ 4d§,axfwhw) 1)
y 6(twhw +2tfbf)

bl 2, (8tb, +3t,h,)(t,h, +6tb) N
v 6 3(t,h, +20b,) 4

&

(12)

2.2.2. Lic niit va chuyén vi mit ctia ddm chit I bdn bung lwon séng hinh
thang

Myj,-Voj
Vil
Kooy
Viivoj

> Ty rtr"i

M

¥

Hinh 4. Luc nit va chuyén vi nit twong ¢ng.

Céc thanh phin chuyén vi u, v, vd w tWong @ng truc x, y va z.
Céc thanh phan ndi luc: F,, M,, M,, B, Ty, V,, V,, ttong tng luc doc,
moment uén theo phwong x, moment uén theo phiong y, bimoment,
moment xoin, litc ct theo phuong x, luc cit theo phuong y (Hinh 4).
Hai thanh phén lyc cit V,, V, c6 mbi quan hé véi moment uén M,, M,
theo cong thiic:

'

V,=-M/;V, =-M a3

x x

Mot ntit c6 7 ndi lvc F,, My, M,, B;, Ty, V,, V, tuong ng véi 7 chuyén
vi w,, ¥, v, , -7, B, u,, v, . Trong d6, w,, 7, u,la chuyén vi trong
miit phing; trong khi d6 v, -7, B, v,1a chuyén vi ngoai mit phéng.
M>i niit ctia phin tif ¢6 bay bac tit do bao gdm béc ty do warping.
2.2.3. Cong thitc phdn ti¢ hitu han ctia ddm chit I bdn bung liwon séng hinh
thang

Cong thitc phin t hitu ctia ddm chit I ¢6 ban bung lwgn séng
hinh thang duoc trinh bay dva trén Kang va Yo (1994) [2;3]. Trong d6:
N, K., M,, C tvong ting 1a ham hinh dang, ma trén d6 cting dan hoi, ma

tran khéi lvgng tuong thich va ma tran can phan ti.

2.2.3.1. Ham dang

N(ulx‘” 0
N-= N(";Xz) (14-a)
0 NG
N = [1 —3&2428° L(E-282+&%) 3&2-28° L(-&+ §B)J
(14-b)
N* = [1 —¢ g} (14-¢)
N | P T O 0L 0 00 TN )
0 0 H, H 0 0 H, H| |N,,
Véi:
"= a,L—e*" +qLe*" +1 e (e L e +1) .
1
I_LIS(— ) L L Hs (14-d1)
z(e™ —1) e (aLe™ —e™" +1)
+ _
H6 H5
2L —e*" +1 . e“" (o, Le™" —e™* +1) .
L =-
o o (14-42)
z(e —1) e"e (o L—e"" +1)
+ +
Hﬁ H5
H - o, L—e"" +aLe" +1 . e e z(a, + ae™)
3
HB H5 H6 HG
(14-d3)
L _2 IIIL L /llL 2
H,-—H, + a e + o, Le™ + (14-d4)
H6
H, =20, —4a,e™" +2a,e*" + a’L — o’Le*" (14-d5)
H, =aL—2e“" + o Le™* +2 (14-d6)
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E=z/L (14-d7)
o= | ELOK: (14-d8)
EIEI, —(EI,)

2.2.3.2. Ma trdn d6 citng dan héi phdn ti¥ ddm chit I bdn bung liton séng
hinh thang

Keu(4><4) 0
K, = K%, (15-a)
0 Ko
KY =EI [N/ N/ dz ij=1234 (15-b)
L
1j=5,6 (15-0)

K” =EA|N' N' dz
eij Wi wj
L

eij outli*\ out2j outlj" " out2i

K"“‘—EII r N dz + EL (N" N.,, + N, N Kz

+EI J' N’

out2i” "~ out2j

dz + GK jN dz; i,j=7,..,14 (15-d)

out2i ourz;

2.2.3.3. Ma trdn khdi litong tirong thich phdn tit ddm chi I bdn bung liton
séng hinh thang

M:(4><4) 0
M, = MZZXZ) (16-a)
0 M
M., = pA[N,N, dz+pl, [ NN, dz ij=1234  (16b)
L L
Me“l; =pA NM.NM.dZ i,j=5,6 (16-c)
L
MO = pAJ‘ uuthNaull) (NouthautZ] NouthNoutzi) dz
eij

2
+X0Naut21 NDUtZ]

+pl J.NOLLLZI oulZ)dZ +pl _[( out2i out2) + N;uth outlj yjz-'— (16 d)

+pl J‘( outli ou12] +N(;u11] out2i yjz+pl J‘NDLLIZI ouQ)
,1_7,8,...,14

2.2.4. Ma trdn cdn tdng thé

Ma trén can téng thé ctia dAm dwgc tinh toan tir 1y thuyét Rayleigh [4]:

C=axM(®+bxK(®) a7

Voi: g = 222 @ V) 18)
@, — @

p = 22 mvir) (19)

2 2
W, — @&

Hé sb a, b thay dbi theo thdi gian va phu thude vio sy thay ddi ctia tAn

s6 ty nhién w,, w, cia dAm tai méi budc thoi gian.
2.3. Phirong trinh chuyén dong cdn bdng ctia toan hé

Theo phuwong phdp phin t¢ hitu han, phwong trinh can bing
chuyén dong ctia dAm nhidu béc ty do, ¢6 can dugc viét dudi dang ma
tran sau:

M(®)z(t) + C(O2(t) + K()z(t) = F(t) (20)

M(),C(t),K(t) tuong Gng v&i ma tran khéi lwgng, can, d6 ciing téng
thé tifc thoi ctia hé;

2(t),2(t), 2(t) tvong Ging vdi vecto gia tbc, vecto van tée, vecto chuyén
vi;

F(t) twong ttng vecto ngoai luc tbng thé titc thai ctia hé tai thoi diém t.
Vecto luc tdng thé tite thovi cta két cAu ciing phu thudce vao thoi gian,
céc phin ti¥ clia vecto Iifc tdng thé bing 0 ngoai trit Iyc nit ctia phin
tt¢ dAm thtt s dang mang vét chuyén dong.

Fo=[o.f f, f, f, £ f, £ £-0] @D
fi = mxgxN;(i=1+8) (22)
Trong d6: N; (i=1+8) la ham hinh dang tuong ty nhu cac cong thic
(14-d).
Phuong trinh vi phan chuyén déng dugc giai bing phuong phap
Newmark duwoc thiét 1ap bing phwong phap phin tit hitu han dugc xay
dung trén chuong trinh Matlab.

3. Vi du khao sat
3.1. Kiém chitng chitong trinh tinh

Trudc khi phan tich ¢ng xit déng ctia ddm chit I c6 ban bung
lwon séng hinh thang chiu khdi lvgng di d6ng, bai bao tién hanh khao
sat mot vi du sé nhim kiém chitng d6 tin ciy cua chuong trinh dugc
viét bing ngdn ngit 14p trinh Matlab, két qua sé dugc so sanh v&i két
qua cua tac gia khac da dugce cong bb.

Bai to4n kiém chitng dwgc thie hién véi dAm thing twa don véi
céac thong sb bai toan theo Tso-Chien Pan et al [6]: DAm c6 kich thuGe
hinh hoc va tinh chét vat liéu nhu sau: L = 11,68 m, EI = 1,72 x 108
N/m2, khéi lvgng dim trén mot don vi chidu dai p = 3105 kg/m, ty sb
can cl= c2= 0,02, gia téc trong triong g = 9,8 m/s?, vat tron chuyén
ddng c6 khéi lvong m,= 8900 kg, chuyén déng v&i véan tée v = 68,4
km/h, dim dwgc chia 1am 30 phin tit va chon budc thoi gian At =
0,005 s. Két qua sé duoc so sanh véi két qua nghién ciu tride d6 khi
dam I c6 ban bung lwgn séng hinh thang suy bién thanh dim I thing
thong thuong (Dmax =0).

I i

0.01

-0.03

0 01 02 03 0a 05 06 07
Time (s)

Hinh 6. Két qua chuyén vi tai giita nhip cua.
Tso-Chien Pan et al [6].
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0.005

-0.005

-0.01

-0.015

Disp.{m)

-0.02

-0.025

0.03 . . . . . .
1] 0.1 0.2 03 0.4 0.5 0.6 0.7
Time(s)

Hinh 7. Két qua chuyén vi tai giita nhip ctia nghién ctu.

Nhan xét: Két qua chuyén vi 16n nhit ctia dim tai diém twong tac dugc
thé hién trong hinh 6 va hinh 7 ctia nghién cttu trong trudng hop van
tbc khong dbi thi khé tring khép véi két qua ctia Tso-Chien Pan et al
[6]. Sai sb gitta hai két qua 12 nho, chénh 1éch gid tri chuyén vi 16n nhét
gitta hai két qua 12 (0,02674 — 0,0260),/0,0260 = 2,8 %. Do d6, c6 thé
két luan ring phuong phéap ctia bai béo va chwwong trinh Matlab c6 d6
tin cay cao va c6 thé sit dung dé giai cac bai todn ctia ctia nghién cttu
nay.

3.2. Bai todn khdo sdt

Tiép theo, bai béo tién hanh khao sat thém mét s6 bai toan khac
nhim phan tich r6 hon anh hiwéng ctia khéi lvgng di dong 1én dao déng
ctia ddm chit I ban bung lvgn séng hinh thang gbi twa don véi cic théng
s6 tai trong sau: vat c6 khéi lvong m,= 8900 kg, v =19 m/s, E = 3.0
x 10°N/m?2. Dam dugc chia lam 30 phan ti, phwong phap Newmark
dugc diing ¢ phan tich bai toan dao déng ctia dAm, chon hai hé sé tich
phan Newmark a = 1/2, § = 1/4, chon budc thoi gian At = 0,005 s.
Pé tiép tuc qué trinh nghién ctu, bai todn dwgc chia thanh cac trudng
hop khao sét:

3.2.1. Khdo sdt dnh huéng ctia chiéu cao ddm

Bang 1.

Thay di theo chidu cao dim.

Dmax (m) Chiéu cao dAm H (m)
0,02 1,6 15 1,4 1,2 1,0 0,9
2
15
1
0.5
e 0
0 -05
-1
-1.5
-2
-2.5
0 0.1 02 03 04 05 06 07
Time (s)
——H=1.6 (M) =———H=1.5(m) H=14 (m)
H=12 (m) ==——=H=1.0(m) =————H=0.9 (m)

Hinh 8. Biéu dd bién thién DAF theo chiéu cao dim H.

Nhén xét: Hé sé dong chuyén vi (DAF) thuong dugc dinh nghia 14 ty 1&

gitta chuyén vi déng 16n nhét v&i chuyén vi tinh 16n nhét.

Tit d0 thi hinh 8, cho th4y ring véi ciing mot gi tri Dmax, khi
giam chiéu cao dim thi hé sé dong chuyén vi (DAF) cang ting.

Gi4 tri cuc dai khong ndm tai chinh giita dim ma c6 xu huéng
dich chuyén v& phia bén phai, ciing chiéu v&i chidu chuyén dong. Diéu
ndy c6 thé duge giai thich do anh hwéng hiéu ¢ng ctia bai todn dong,
trong treong hop nay cu thé 14 anh hudng cta van tée va khéi lwong
vét chuyén dong.

Hé sb dong chuyén vi ti 1& nghich v6i chiéu cao dam. Khi ting
chidu cao dim gp 1,514n tit 1,0 m + 1,5 m, hé s6 déng chuyén vi giam
25,37 %.

3.2.2. Khdo sdt dnh huéng ciia khdi wong vt di dong

Bang 2.
Thay dbi khéi lwgng vat chuyén dong.

Khéi lvgng vat di dong m, (kg)
17800 22250 26700 35600

8900 44500

-2.5

0 01 02 03 04 05 06 07 08 09 1
Vitri (Zp(t)/L)

———mp=44.5e3 (kg)
mp=26.7e3 (kg)

—mp=17.8e3 (kg)

mp=35.6e3 (kg)
———mp=22.25e3 (kg)
———mp=8.9e3 (kg)

Hinh 9. Biéu dd bién thién DAF theo khéi livgng vat chuyén déng.

Nhain xét: Theo dd thi hinh 9, cho thiy ring khi khéi lvgng vat chuyén
dong cang 16n thi hé s6 dong chuyén vi ciing cang 16n. Diéu nay xay ra
do khéi lwgng ciia vat chuyén déng ty 18 thuin véi lvc quén tinh, lue
hwéng tim ciing nhu trong luc tic dung 1én dim. Do d6 két qua tinh 14
phit hop véi Iy thuyét vé dong luc hoc.

Do anh hwéng ctia bai todn déng nén gi tri cue dai khong nim
& gitta dAm ma c6 xu huéng dich chuyén v& phia bén phai, ciing chiéu
v6i chiéu chuyén dong.

Hé sb dong chuyén vi quan hé ti 1é thuan v6i khéi lwgng vat

chuyén dong.

3.2.3. Khdo sdt dnh hiéng ctia cdc thanh phdn lic do vdt chuyén déng gdy
ra: trong li'c, li'c qudn tinh, li'c Coriolis, lv'c hudng tdm

Bang 3.
Céc thong sb tiét dién dam khao sat.
Haim B¢(m) t;(m) t,(m) Dmax an
(m) (m) (m/s?)
1,6 0,4 0,035 0,015 0,02 2,0
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o
o
N

o
o
5

Chuyén vi (m)

o
o
[e)]

0 01 02 03 04 05 06 07 08 09 1

Vitri (Zp(t)/L)
Quén tinh + huéng tam + Coriolis
= \/&i luc hudng tam

Véi luc quan tinh

Vi luc Coriolis
= Chi trong luc

Hinh 10. Biéu dd biéu dién quan hé gitta c4c thanh phin lyc v&i
chuyén vi 16n nhét.

Nhan xét: Theo dd thi hinh 10, cho thy ring trong cac liic thanh phn thi
Ittc quan tinh c6 xu hwéng 1am cho chuyén vi ting 1én (ting 15,7 %), lyc
huwéng tAm ciing c6 xu hiéng 1am cho chuyén vi ting 1én (ting 10,8 %),
cdn lie Coriolis ¢6 xu hwéng 1am cho chuyén vi nhé lai (giam 12,6 %) so
vGi chi ¢6 trong luc.

4. Két luan

Bai béo d trinh bay cic co s& 1y thuyét v& phan ti dAm chit I c6
ban bung lugn séng hinh thang va mé hinh vat mang khéi lvgng chuyén
dong trén dAm. Phin tit nay dam bao d6 tin cdy va chitng to sv hop 1y
trong viéc xac dinh ng xt déng luc hoc ctia dim chit I ban bung lvon
séng hinh thang dué6i tac dung ctia khéi lvong di dong. Anh huwéng clia
su thay ddi chidu cao dim, khéi lugng vat chuyén dong va sy anh
hwéng ctia cac thanh phin lie do vét chuyén déng gy ra trén dim da
duoc khao sat mét cach chi tiét. Két qua cho thiy thong sé khéi lwgng
va st anh hwéng ciia cdc thanh phin lite anh hiwéng dang ké dén chuyén
vi ctia dAm: lyc quén tinh va lyc hudng tim c6 khuynh hwéng 1am cho
chuyén vi ctia dAm ting 1én, trong khi luc Coriolis 1am cho chuyén vi
ctia dAm nho lai.

Trong viéc tinh toan thiét k& dim (dw6i anh hwong cta khéi
lvgng di dong) thi khi xét thém anh huwdng cua lyc Coriolis lam cho noi
lyc dAm nho hon dan dén tiét kiém vat liéu hon. Mt khac néu ta khong
xét hai thanh phén litc quén tinh va e huéng tAm thi lam cho bai todn

thiét ké tré nén nguy hiém va mét d6 an toan hon.
Tai liéu tham khao
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