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Tém tit

Bai bao gi6i thiéu mot s6 két qua phén tich hé sb dong luc
cuia chuyén vi, mémen udn va lyc cit trong két ciu ciu Bong
Son tinh Binh Dinh do tai trong di dong giy ra bang phuong
phap sb. Phin mém KC05 duoc tmg dung dé mo hinh hoa va
phan tich dao dong cua cdu Bdng Son tinh Binh Dinh dudi tac
dung cua tai trong di dong. Két ciu nhip cdu Bdng Son gbm 9
nhip ddm bé téng cbt thép tiét dién chir I duogc lién tyc hda. Hoat
tai xe loai KAMAZ-55111 ¢6 3 tryc di chuyén trén ciu véi cac
tbc d6 khac nhau. Két qua nghién ciru cho thiy tbe do xe chay
¢6 anh huong rat 16n dén dao dong cua cau.
Tir khoa - Hé s6 dong luc, chuyén vi, mdmen udn, luc cit, ciu
Bdng Son, ciu dim chit 1, tai trong di dong, phuong phap sb.

1. Mé dau

Trong qué trinh khai thac cic cong trinh ciu ngoai
chiu cac tai trong thuong xuyén két cu nhip con chiu
tac dong cua tai trong di dong va gay ra dao dong kha
manh. Khi dao dong, trong cac bd phan cia két cAu
phat sinh hiéu tng quan tinh dan t6i viéc gia tang trj s6
ndi luc va bién dang, gay kho khan cho viéc khai thac
binh thudng, ¢6 khi 1a nguyén nhan dan dén sy ¢ cong
trinh. Chinh vi nhung ly do do ma linh vuc nghlen clru
dong luc hoc cdu noi chung va cau bé tong cot thép noi
riéng da thu hat dugc sy cha y cua cac nha chuyén
mon, cac nha khoa hoc trén thé giéi va trong nudc tir
nhiéu nam qua. Pic biét trong nhitng nam gan déy, voi
su trg gilp cuia may tinh dién tr va cac thiét bi thi
nghiém hién dai, ngay cang nhiu cong trinh nghién ctru
¢6 quy mo 16n, mo hinh nghién ctru gan vai thyc té hon,
két qua phan tich chinh xac hon, d9 tin cdy cao hon da
duoc thyc hién va cong bd [4] + [12].

Theo tiéu chuin AASHTO va 22TCN272-05, hé s
dong luc 1a 1.3 va 1.25 [2], [3]. Trén hinh 1 1a cac biéu do
ding dé xac dinh hé s6 dong lyc dwa vao tan sb dao
dong rleng cua ket chu trong cac tiéu chuén thiét ké ciu
ctia mot s6 qudc gia Canada, Phap, Anh (1978) DPuc,
My (1989), Thuy Si [13]. Nhin chung, hé s6 dong theo
c4c tiéu chuén ¢6 sy khac nhau. Theo [13] gia tri hé $6
dong luc phu thudc vao tan s dao dong riéng cua Kkét
cAu cling nhu loai tai trong. Hé ) dong luc lon nhét
xac dinh dugc theo tiéu chuan ctia Thuy Si la 1.80 ting
v6i truong hop xe tai don va tan s6 dao dong riéng cia
két cau tir 2Hz dén 4Hz. Ngoai ra, nghién ciru cho ring
khi xac dinh hé sb dong luc theo tan s6 dao dong riéng

cua két cau cau s€ cho két qua hgp ly hon vi da xem
xét dugc ca chiéu dai, do cung, cling nhu dicu kién lién
két cua két cau.
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Hinh 1: Biéu dd xac dinh hé sb dong luc theo tAn sb dao

dong riéng

Nhu vay, khi st dung hé sb dong luc theo tiéu
chuén thiét ké s& lam giam khdi luong tinh toan, nhung
sai s6 so v6i thuc t& thuong xay ra va rat kho kiém
soat. Hau hét cac truong hop hé sé dong luc trong tiéu
chuén dua ra khong xét dén cac thong s6 k¥ thuat lién
quan dén tai trong xe va két cdu cdu nhu: tin s dao
dong riéng cua két cau, cac dang dao dong nguy hiém
ctia két ciu, tan s6 dao dong c6 thé xay ra cong hudng,
anh huong cua tbc do xe chay, sb lugng truc xe va do
cing nh1p xe, anh hucmg cua luc ham, tinh trang bé
mat cau, cting nhu so d6 két cau cau. Bé chinh xac hon
cac tham sO anh huong nay chi xac dinh dugc trong
thuc nghiém, do dac tai h1en truong hodc trong phong
thi nghiém. Tuy nhién, cac s6 liéu do va sb luong diém
do c6 han nén khong thé phan 4nh hét cho toan b hé
thdng cau va chi phi cho cong tac do dac thuc nghiém
thuong rat ton kém va mét thoi gian.

Véi su phat trién va hd tro manh mé cua may tinh
dién tir, hién nay hiu hét cac nghién ciru vé dao dong
clia cong trinh déu sir dung phuong phap phan tir hitu
han (PTHH) va céc phuong phép s6, cho phép mo hinh
hoa két cdu va phan tich két ciu bang mo hinh cia
phuong phap PTHH. Trong pham vi bai viét nay cac
tac gia s& ap dung phan mém KCO05 dé mo hinh héa két
cAu nhip chinh cta BSng Son sau khi duoc lién tuc hoa
va phan tich dao dong cua hé dudi tac dung cua tai
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trong xe di dong md hinh 2 khéi luong. Phin mém
KCO05 da dugc xdy dung dua trén co sd cia phuong
phap PTHH va céc phuong phap s6 [5].

Mo hinh PTHH va két qua phan tich bang s vé
dao dong cua cau Bong Son dudi tac dung cua tai trong
xe di dong duoc gisi thiéu tom tat & muc 2.

2. Mo hinh tinh toan va phwong trinh vi
phan dao dong

2.1. M6 hinh va phwong trinh dao dong cua tai
trong di dong
Xét phan tir ddm chiu tic dung cta N tai trong di
dong, mo hinh 2 khéi lugng nhu trén Hinh 2 véi didu
kién cac tai trong khong va dép vao nhau va khong
tach khoi dam:

ot
2] Gy sinyy G,.siny,
|

Hinh 2: M4 hinh tuwong tac gifta phan tir dim
va tai trong di dong.

trong do:

P, =G,.sin¥, - lyc kich thich diéu hoa déi véi truc
xe thir i.

my; - khdi luong cua than xe, ké ca hang hod truyén
xudng truc xe thir i.

my; - khéi luong cua truc xe thu i.

ki, dii - d6 ctng va d6 giam chan cua nhip xe thi i.

kai, doi - d6 cting va do giam chan cua 16p xe thi i.

L- chiéu dai ciia phan tir dim.

ai- toa do cua truc xe thtr i tai thoi diém dang xét
v6i tbe do di chuyén déu:

a,=v.(t—t) véit=t, (1)

Vi - van tc cua tai trong thir i.

t; - thoi diém tai trong thtr i bit dau vao phan tir
dam. t - thoi diém dang xét.

Céu trac cua tai trong di dong thir i dwoc tach ra
nhu hinh 3.

WA Gi.siny;
@ -Siny;
)
m;.g
Kqi dy;
R TRATRACTRT
myi.g
Kai dy;
Kai-Yai + 2V
o N =+ VV' _ > X

Hinh 3. Ciu tric cia tai trong di dong thir i

Quy udc chiéu duong cua tai trong va w, y, z huéng 1én.

yii va yai: Chuyén vi tuong dbi gitra khdi luong my;
so v&i my; va khdi lugng myi so voi phfin ttr dAm tai
thoi diém dang xét theo phuong thing dung.

w, = w(x,t)

x

_, la 6 vong cua phan tir dam tai vi tri

clia tai trong thr i ¢ thoi diém dang xét.
Goi z1; va 7y 12 toa d6 tuyét ddi cua khdi lwong my;

va my; theo phurong thang dimg:
Zp =Yty tw

2

Ap dung nguyén 1y d’Alembert viét phuong trinh
can bang cho khoi lwong my; va mo;:

Zy =Yy tw

My 2=k Yy —dy y—myg +Gsing; =0 (3)

=My 2=k Y _dzr)’ﬁ"'ku-)ﬁy +d,.y,—my.g=0

Két hop (2.2) va (2.3) va bién ddi ta dugc phuong
trinh dao dong cua tai trong thir i:

—m,i.é,,+d,, .2,,+k,,zh —d,.z,—k.z, =G.siny, —m,.g 4)
=y, 2, +(d, +dy ).z, +(k, +k, )z, —d). 2~ k.2, =—m,. g +d, w+k, W,
Trén hinh 3: F =k,,.y, +d,.y, két hop véi (3) ta
duoc:
E =G,.sin'¥, —(m, +m,, ).g —m,.z1i—my.z2 5

Viét lai duéi dang phan bd va thém ham tin higu
dicu khién 16gic:

1 khi t,<t<t+T, L
s = . s T=—
0 khi t<t, va t>t+T, v,
Ta duoc:
pi(x,2,1) :é(t).|:G,,.sin‘P,. —(my; +my, ).g*mll.IZh*mL.éz;j|.5(X*al )

(6)
Trong d6 6(x—a,) 1a ham Delta-Dirac.

2.2. Phuong trinh dao ddng udn ciia phén tir dim
chiju tdi trong di dong
Theo [14] ,Trudng hop phéan tir dam chiu cac tai

trong di dong nhu hinh 2, ta ¢c6 phuong trinh dao dong
udn cua phﬁn tr dam chiu tai trong di dong nhu sau:

ow  Ow Fw ow
EJ, (é}c“+6a>c“,azj+p€'6t2 +ﬂ§ =p(x,z,t)

N . -
px,z,t)= Zé(t).[Gi.sin‘Pi —(m, +my, ).g—mu..zl,'—ngi.Zz,}é'(x—ai)
i=l
_n,lli'z..li+dli.'z'l:’+kli'zli _dli'ZIZi_kli'ZZi =G.siny;,—m,.g
7”721"Z;i+ 4 +d2i)‘z.2i+(kli +hy) 2, 7dli'Z.1i7]qi‘Zli :7”51-g+d21'w+](21'v‘/i
@)

Trong d6: i=1+N; ElJ¢: 46 cung chong uon cuia phan tir

dam; pFy: trong luong ctia phan tir ddm trén 1 don vi chiéu

dai; 0 va B: hé s6 ma sat trong va hé s6 ma sét ngoai cia

phan tir ddm. Sau khi bién d6i ta dua vé ma trén:

Me.{g; +C.{Q}+Ke.{q}={fe} 8)
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M,, C., K. - 1an luot 12 ma tran khéi lugng, ma tran
can, ma tran do ctg hdn hop:
K, 0 0
3 KL{ 0 1(,1:1 Iglzz

w Mo M, G, 0 0
0 M, 0} Cq0 C, C,
KZW 1<._2:l IgZZZ

0 0 M, C.‘:Zw C;Zzl C;ZZZ Z.
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M=

q,9,9, felén luot 1a vécto gia tdc, van toc, chuyén vi,

Iyc hon hop:
W W w F,
=125 @@=zl =1zl =l 40

>
Myw, Cow, Kyw - lan Iwot 1a ma tran }(héi lrong, ma
tr;én can, ma trén dp clrng cua phan tir dam co ban chiu
uon, co thé tim thay trong tai liu [14] = [17]. Cac ma
tran va cac véc to con lai xem tai li¢u [4].
2.3.’Phu’0’ng trinh vi phan dao ddng udn cia toan hé
thong
Pé ung dung vao phan tich dao dong cau bé tong
cbt thép tiét dién chir I dugce lién tuc hoa két cau nhip,
ta roi rac hé ciu bé tong cbt thép tiét dién chir I thanh
cac phﬁn tir co ban chiu tai trong di dong va st dung
thuat toan ciia phuong phap phan tir hiru han dé xay
dung hé phuong trinh vi phan dao dong cho toan hé:

[M1{0}+[C1{U }*M{U}:{F} (11)

trong d6 [M], [C], [K] lan luot 12 ma tran khdi luong,
ma trdn can, ma tran d¢ cung cua toan h¢ théng theo
moé hinh tuong tac dong luc hoc gitta cau bé tong cot
thép tiét dién chix I lién tuc nhip va tai trong di dong.
UU,UF lan luot 1a vécto gia tdc, van tbe, chuyén vi,
luc twrong duong md rong cho toan hé thdng theo mod
hinh twong tac dong luc hoc giita cdu bé tong cdt thép
tiét dién chir I va tai trong di dong.

3. Ap dung phén tich cAu Béng Son

3.1. CAc s6 liéu co ban vé két ciu va tai trong

Céu Bdng Son nam trén Quéc 16 1A bit qua song
Lai Gianh, di qua huyén Hoai Nho, tinh Binh Dinh
gdém 19 nhip (19x33m) duoc lién tuc hoa dam I va chia
lam 2 lién (lién 1 tur nhip 1 dén nhip 9, lién 2 tir nhip 10
dén nhip 19), chiéu dai toan cau 627 m. Do gin nhu
d6i ximg nén tac gia nghién ctr lién 1 gdm 9 nhip ciia
cau Bong Son, so dd két ciu nhip nhu hinh 4.

Mit cét ngang gdbm 4 dam I 1800mm. Ciu tao,
kich thudc chi tiét cua két ciu, dic trung hinh hoc va
déc trung co hoc cua vat liéu xem tai liéu [1].

& F F 4 b s F d 44

A N 1 O O A - B O O N D £ L

Hinh 4: So d6 lién 1 ciu Bdng Son

Loai xe 4p dung dé phén tich dao dong cho két cau

gian duoc lya chon phu hop véi tai trong thiét ké 1a

loai xe tdi KAMAZ do Nga sin xuit co ba truc, tai

trong 30T, céc tham s co ban nhu sau:

Béng 1: Céc tham s ciia tai trong xe di dong

Truc trudc Hai truc sau
mii 575T mi2,13 11.13T
moi 025T m22,.23 087T
ki 120 T/m ki2.13 260 T/m
di 0.734 Ts/m | di213 Ts/m
ka1 160 T/m k2223 320 T/m
dai 0.3672 Ts/m d22,23 0.8 Ts/m
b2 4.35m ba-3 1.3m

Ap dung phan mém KCO5 [5] vao phén tich dao
dong va xac dinh h¢ $6 dong luc cua cau Béng Son

dudi tac dung ciia tai trong di dong mo hinh hai khéi

luong. Loai xe taii KAMAZ ba truc ¢6 cac tham sb co

ban nhu bang 1 duogc dua vao phan tich véi cac toe do

khac nhau. So dd két cdu duoc roi rac nhu hinh 5.

1725 445 §[7 %‘9 1011 %‘15 uis%}ﬂaw'\ :m:s%:smﬂﬁ;mm '*gasat:\s%ar

Hinh 5: So d6 hé toa do tinh toan ciu Béng Son

3.2. Mt s6 két qua phan hé sé dong luc

Két qua phén tich dao dong va hé sé dong luc cua
chuyén vi dimg cua cau Bong Son dudi tic dung cia
tai trong xe di dong bang phin mém KCO05 nhu bang 2,

hinh 6 va hinh 7.
Bang 2: Hé sb dong luc ciia chuyén vi ding
Niit T?a Van t6c xe chay trén cau (m/s)
khao a
sat Nt 1 510 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50
(m)
2 8.4 |1.00 |1.20 |1.37 |1.42 |1.40 (1.60 (1.46 [1.56 [1.75 |1.90 |1.61
3 16.8 [1.00 |1.17 |1.36 {1.41 |1.41 (1.65 [1.48 |1.54 [1.74 |1.91 |1.63
4 25.1 |1.00 |1.14 (1.31 |1.42 |1.46 (1.61 |1.42 |1.54 (1.74 |1.82 [1.65
6 41.9 (1.00 |1.04 |1.15 (1.19|1.29 |1.24 (1.18 |1.66 |1.86 [1.79 |1.54
7 50.3 |1.00 |1.03 (1.16 |1.17 |1.24 (1.40 |1.28 |1.63 [1.90 |1.62 [1.61
8 58.7 [1.00 |1.02 |1.21 |1.22 |1.28 |1.70 |1.29 |1.57 (1.90 (1.78 |1.61
10 75.4 {1.00 |1.00 |1.04 |1.04 |1.14 |1.12 |1.37 |1.08 (1.22 (1.50 (1.42
1 83.8 |1.00 |1.00 [1.05 |1.00 |1.13 |1.06 |1.32 |1.10 (1.40 |1.43 |1.39
12 92.9 |1.00 |1.00 (1.02 |1.07 |1.07 (1.14 |1.27 |1.30 (1.52 |1.41 [1.40
14 |108.9 |1.00 |1.00 |1.01 |1.05 |1.11 |1.12 |1.28 |1.30 |1.16 |1.44 |1.31
15 |117.3 |1.00 (1.00 [1.04 |1.06 (1.05 |1.15 |1.19 (1.22 [1.12 |1.47 |1.56
16 |125.7 (1.00 |1.00 |1.02 (1.06 |1.04 |1.15 (1.11 |1.15 |1.23 (1.60 |1.54
18 |142.5 (1.00 |1.00 |1.02 (1.11 |1.08 |1.12 (1.13 |1.31 |1.47 (1.48 |1.29
19 |150.8 (1.00 |1.00 |1.02 (1.07 |1.05 |1.11 (1.18 |1.34 |1.51 (1.46 |1.37
20 |159.2 (1.00 (1.00 (1.01 (1.04 (1.05 (1.11 (1.24 (1.34 (1.52 [1.42 [1.36
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Hinh 7: Biéu dd hé sb dong luc cua chuyén vi diing

Két qua phén tich dao dong va hé sb dong luc cua
chuyén vi xoay cta cau Bong Son dudi tac dung cua tai
trong xe di dong bang phin mém KCO05 nhu nhu bang

Hinh 8: Biéu d6 dao dong cua chuyén vi xoay tai niit 11

.00
——niit ¥
——nait 4
.50
- —+—niit &
% 100 —tr—ruil R
= ——nuil 10
8 s —o—nil 12
E. naiL 14
100 niit 16
il 18
0.50 nail 20
n 5 n 15 n m n an An A5 0
wiim L (ms)

Hinh 9: Biéu dd hé sb dong luc cua chuyén vi xoay

Két qua phén tich dao dong va hé sb dong luc cua
luc cit ciia cdu Bong Son duéi tac dung cia tai trong
xe di dong bang phan mém KCO05 nhu nhu bang 4, hinh
10 va hinh 11.

Bang 4: H¢ sb dong luc cua luc cit

Toa o s
Nut i Van toc xe chay trén cau (m/s)
. | do
khdo | °
| Nat
sat 1 |5 |10 |15 |20 |25 |30 | 35 |40 |45 | 50
(m)
2 8.4 (1.02 |1.11 |1.13 |1.37 |1.24 |1.37 |1.23 |1.26 |1.33 |1.31 [1.23
3 16.8 |1.00 |1.17 |1.19 |1.19 |1.45 |1.48 |1.46 |1.25 [1.33 [1.49 [1.48
4 25.11.00 {1.02 |1.12 |1.25 |1.41 |1.50 |1.52 |1.20 [1.36 [1.51 |1.46
6 41.9 |1.00 |1.00 |1.25 [1.13 [1.12 [1.00 [1.00 |1.32 {1.28 |1.29 |1.38
7 50.3 |1.00 |1.01 |1.05 |1.09 [1.13 [1.33 [1.34 [1.17 |1.70 |1.59 |1.41
8 58.7 [1.00 |1.00 [1.12 |1.12 [1.19 [1.40 [1.19 |1.25 |1.53 |1.60 |1.54

10 75.4 (1.00 {1.00 |1.03 (1.00 |0.97 (1.22 |1.40 |1.18 |1.03 |1.41 [1.41

1 83.8 (1.00 [1.00 |0.96 (1.01 |0.98 (1.02 |0.87 |0.89 |1.36 |1.42 [1.32

12 92.9 (1.00 [1.00 |0.98 (1.01 |1.08 [1.24 [1.00 |1.36 |1.36 |1.55 [1.47

14 108.9 |1.00 (1.00 |{1.00 |1.11 {0.99 |1.03 [1.06 |1.19 (0.97 |1.12 |1.20

15 117.3 |1.00 |1.00 {0.98 |1.03 {1.02 |0.96 [1.15 |0.99 [1.05 |1.35|0.85

16 125.7 |1.00 |1.00 {1.01 |1.04 ({1.02 |1.07 |1.08 |0.99 [1.25 |1.32 |1.11

18 142.5|1.00 |1.00 {1.00 |0.95 (1.04 |1.07 |1.05 |0.98 (1.06 |1.16 |1.00

19 150.8 |1.00 |1.00 {1.00 |1.02 {1.02 |0.99 [1.01 |1.05 (1.05 |1.37 |1.29

3, hinh 8 va hinh 9.
Béng 3: Hé s6 dong luc cua chuyén vi xoay
Toa A R
Nat | Van tdc xe chay trén cau (m/s)
. | 4o
khdo| ~
Nut
sat 1 510 | 15| 20 | 25 | 30 | 35 | 40 | 45 | 50
(m)
2 8.4|1.00 [1.16 [1.34 {1.26 |1.36 [1.51 {1.34 |1.51 |1.71 [1.87 |1.78
3 | 16.8|1.02 {1.34(1.24 |1.39 1.40 |1.53 |1.47 |1.65 [1.78 |1.84 |1.76
4 | 25.1(1.00|1.17 |1.28 |1.28 [1.30 |1.55 |1.41 [1.53 |1.73 |1.90 |1.63
6 | 41.9(1.00(1.03{1.20 |1.18 1.24 {1.39 |1.29 |1.60 |1.87 |1.60 |1.52
7 | 50.3 [1.00 [1.05 {1.33 |1.41 (1.41 |1.51 |1.53 |1.60 [1.95 [1.78 |1.65
8 | 587 (1.00(1.02(1.18 |1.22 (1.29 |1.46 |1.33 |1.58 [1.92 {1.70 |1.51
10 | 75.4|1.00 (1.00 |1.05 |1.02 |1.14 [1.09 |1.36 |1.05 |1.41 [1.42 |1.48
1 83.8 |1.00 (1.00 {1.09 |1.06 (1.13 |1.25 |1.43 {1.53 |1.81 |1.61 [1.41
12 92.9 |1.00 (1.00 {1.05 |1.02 ({1.12 |1.08 |1.26 |{1.15 |1.46 |1.37 [1.42
14 |108.9 |1.00 (1.00 |1.04 |1.05 |1.07 |1.13 |1.20 |1.23 |1.11 [1.46 |1.40
15 [117.3 |1.00 (1.00 {1.02 |1.11 |1.04 [1.12 |1.16 |1.26 |1.30 [1.47 |1.45
16 [125.7 |1.00 (1.00 |1.04 |1.07 |1.03 [1.15 |1.14 |1.17 |1.13 [1.50 |1.40
18 |142.5|1.00 {1.00 [1.01 |1.09 |1.06 |1.10 [1.15 |1.32 |1.49 |1.45 |1.32
19 [150.8 |1.00 (1.00 {1.00 |1.02 |1.07 [1.13 |1.08 |1.30 |1.42 [1.23 |1.49
20 [159.2 {1.00 |1.00 |1.02 |1.04 [1.03 |1.11 |1.18 |1.31 [1.47 |1.41 |1.40

20 159.2 |1.00 |1.00 |{1.01 |1.02 {1.15 |1.00 (1.06 |1.12 |1.09 |1.41 |1.32
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Hinh 11: Biéu d hé s dong lyc cua luc cit

Két qua phén tich dao dong va hé sb dong luc cua
md men cua cdu Bong Son dudi tac dung cua tai trong
xe di dong bang phan mém KCO05 nhu nhu bang 5, hinh
12 va hinh 13.

Bang 5: Hé sb dong luc cia md men

Nut T(_)Aa Van téc xe chay trén cau (m/s)
khao a0
sat Nat 1 5 |10 | 15|20 | 25 | 30 | 35 | 40 | 45 | 50
(m)
2 8.41.02 (1.22 {1.23 {1.40 |1.41 |1.28 [1.25|1.35|1.36 {1.43 | 1.51
3| 16.8{1.00(1.12|1.26 |1.32 [1.41 |1.52 |1.15 {1.28 |1.49 |1.70 | 1.31
4| 25.1|1.00|1.06 |1.03 |1.21 |1.21 {1.34 |1.04 |1.25 {1.51 |1.65 | 1.57
6 | 41.9(1.00 (1.04 |1.16 |1.12 |1.23 |1.19 [0.97 |1.66 |1.24 |1.35 [ 1.45
7 | 50.3{1.00 (1.01)1.09 {1.10 |1.21 |1.25 |1.26 |1.31 |1.75 |1.38 | 1.22
8 | 58.7(1.00 (1.00 |1.09 {1.04 |1.02 |1.14 {1.01 |1.18 |1.13 |1.50 |1.72
10 | 75.4|1.00 {1.00 (1.02 |1.03 (1.00 |1.17 |1.39|1.10 (1.16 {1.49 |1.51
11 | 83.8(1.00 [1.00 (1.04 |0.96 (1.07 [0.97 |1.15)0.97 (1.39 |1.19 |1.81
12 | 92.91.00 [1.00 (1.04 ]0.98 [1.03 [1.06 |1.05 |1.39 (1.31 |1.24 |1.50
14 1108.9 {1.00 {1.00 {1.00 |1.11 {1.03 |1.05 |1.15 [1.26 |1.07 |1.23 [1.47
15 [117.3 {1.00 {1.00 {1.04 |1.08 |1.04 |1.10 |1.10 {1.09 |1.11 |{1.43 [1.38
16 [125.7 {1.00 {1.00 {1.01 |1.10 [1.04 (1.08 |1.04 |1.10 |1.27 {1.37 [1.36
18 [142.5{1.00 |1.00 {1.00 |0.95 [1.04 |1.04 |1.06 [1.09 |1.26 {1.27 [1.18
19 [150.8 {1.00 {1.00 {1.02 |0.98 [1.02 |1.08 |1.13 [1.27 |1.39 |1.34 [1.32
20 |159.2 |1.00 |1.01 |1.01 |1.02 |1.11 {1.09 (1.11 |1.16 (1.16 |1.19 |1.51
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Hinh 13: Biéu db hé s dong luc cia mé men

Qua céc biéu dd khao sat su bién thién ctua hé sb
dong luc theo tdc do cua tai trong di dong, ta théy hé sb
dong luc cta chuyén vi, moémen, luc cit tai cac vi tri
khéc nhau theo cac phuong khac nhau c6 két qua khac
nhau khi téc do va tai trong di dong thay dbi.

Trong pham vi khao sat twong tng véi toc do khai
thac v =1+ 20 (m/s) hay v=3.6+72(km/h):

- HSDL 16n nhét chuyén vi dimg (1+p)max = 1,46.

- HSDL 16n nhét chuyén vi xoay (1+p)max = 1,42.

- HSDL 16n nhét ciia md men (1+p)max = 1,41.

- HSDL 16n nhét cua lyc cat (1+p)max = 1,45.

Trong pham vi khao sat rong hon twong tmg vai toc
do v =1+50 (m/s) hay v=3.6+180(km/h):

- HSPL 16n nhét chuyén vi dimg (1+p)max =1,9.

- HSPL 16n nhét chuyén vi xoay (1+p)max = 1,97.

- HSPL 16n nhit mé men (1+p)max = 1,81.

- HSPL 16n nhét cta luc cit (1+p)max = 1,70.

Khi tdc 0 tai trong di dong giam dan dén 0, hé sb
dong luc giam va dan hoi ty dén 1, két qua phan tich
dong tiém can voi két qua phan tich tinh. Diéu nay cho
thy két qua phén tich pht hop vai 1y thuyét tinh toéan.

Dao dong cua hé co xét dén lyc can tit kha nhanh.

4. Ket luan
Bai bao gidi thiéu mot s6 két qua phén tich hé s6
dong luc cla chuyén vi, mémen udn va luc cét trong

két cau cau Bdng Son tinh Binh Binh do tii trong di
dong gdy ra bang phuong phap s. Két qua nghién ciru
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cho thiy toc do xe chay c6 anh huong 16n dén dao
dong ciia cau. Khi toc do tai trong di dong ting, trong
pham vi khao sat, hé s dong luc ¢6 xu hudng ting va
dat cyc tri trong khoang v=40-45m/s, sau do6 cé xu
hudng giam xuéng. Dao dong cua hé c6 xét dén luc
can tat kha nhanh.
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