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STUDY ON EFFECTS OF SPEED ON STABILITY MOTION OF BUS WHILE
TURNING MANEUVER ON THE CONCRETE AND DRY ROAD
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TOM TAT

Nghién ciru vé cdc anh huong cia vin téc xe khi quay vong la mgt trong nhitng huong
nghién ciru quan trong trong viéc danh gid dé an toan cua xe, nhdt g déi voi loai xe khach la
phuong tién vin chuyén chuyén ché rdt nhiéu nguoi. {3&1’ bdo dé xudt cdc gia thuyé;t khi xdy dung
m?” hinh, ap dung hé phuong trinh v'i phdn mé ta chuyén déng két hop v6i mé hinh 16p Burchkhard!
dé mo phéng’khéo sdt cdc théng so quan trong nhu quy dao chuyén déng, géc lde n gang, gia 1 je
ngang, van ,téc goc, tdi trong va lyc ngang dat tai 4 bdnh xe. Bai bdo si dung phan mém Matlab-
Simulf'nlf dé mé phong, két qua nghién citu c6 thé xdc dinh cdc vén téc nguy hiém ciia é 16 gdy ra
sy mat on dinh ldt ngang khi quay vong.

Tir khéa: Xe khach; Mo hinh c%_o‘ng luc hoc 6 t6; Ldt ngang; Quy dao chuyén déng; Mb
phong. '

ABSTRACT

Studying on the effects of speed when turning maneuver is one of important topic in order
to evaluate the bus’ stability, especially with bus, which is carry many people. The article gave
lots of theories using differential equation to describe motion combining with Burchkhardy's tive
model to simulate and investigate important parameters such as motion trajectory, horizontal
shaking angle, horizontal acceleration, angular velocity, load and laterq] force applied at 4 wheels.
Matlab Simulink software is used to simulate this model. Its result can be determined the dangerous
velocities of bus that causes lateral instability when turning.

Keywords: Bus; Vehicle dynamic model; Rollover; Trajectory; Simulation,
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1. PAT VAN PE

Do céc vin d& dic thu dbi véi giao thong
duong sat o’ nudce ta, nén hé théng giao thong
duong b6 van luén 1a hé thong giao thong phd
bién nhit. Theo sé liéu théng ké trong giai doan
2011-2020, ti 1& vén tai hanh khach bang dudng
b6 dang chiém ti 18 65,6% so vdi 0,6% clia duong
sit [1]. Trong d6, xe khach 1a mot trong nhitng
phu'orng tién giao thong phd bién va thuén tién
nhat véi hon 600 triéu lugt khach van chuyén
mdi nam [2]. Bén canh d6, xe khach cling la
phuong tién co thé giy ra nhiéu hau qua nghiém
trong khi gap tai nan, c6 nhitng thai diém tai nan
giao thong do xe 6 to chd khach, taxi va xe 0
to tai gy ra, chiém hon 45% s6 vu, 52,1% vé
s& nguoi chét va 80,5% sb ngudi bi thuong [3]
Do vy, nghién ciru anh huéng van tdc cia d6i
tuong xe khach den sir 6n dinh chuyén dong khi
quay vong 12 vén d& wu tién ludn duogc dit 1én
hang d4u trong céc nghién clru.

Theo ly thuyét dong luc hoc quay vong
6 to, van toc xe la thong s6 quan trong trong
viéc xéc dinh su trugt hay kha ning bam cua
banh xe so voi mat duong. Khi xe quay vong
v6i van toe 16n thi luc quan tinh ly tdm sé lam
xe bj truot ra khoi quy dao chuyén dong, khi
xe chuyén dong trén mat duong c6 hé s6 bam

cao thi kha ning mét 6n dinh cia 6 t6 khi quay
vong chu yéu phu thude vao géc danh 14i va
van téc quay vong ciia xe. Bai bao trinh bay
nghién ctru danh gia d6 on dinh cia xe khach
khi chuyén huéng khao sat trén cac truong hop
vén tdc khac nhau véi cing mét géc danh 1ai
trén duong bé tong kho.

2.MO HINH PONG LUCHOQC XE KHACH
2.1. Céc gia thiét khi xdy dung mé hinh

Déi tuong nghién ciru 12 xe khach c6 hé
théng treo phu thudc d6i v6i clu trude va cau
sau. M6 hinh duoc xay dung véi cac gia thiét:

- Chu tric cia xe khach ddi ximg qua
mit phang doc than xe;

- Banh xe duge xem 14 dan héi chuyén
dong trén nén dudng cing tuyét dbi;

- Than xe c6 khéi Iwgng duoc treo m va
mo men quan tinh theo cac truc J,J val;

- Cac cau xe c6 khéi lucmg m,, duoc
lién két voi than xe qua hé thong treo gom phan
tu dan hdi c6 dd climg o , phan tir giam chan co
hé s6 can K. (l =1: cau trudc; i = 2: clu sau;
j=1:Banh xe bén trai; ) = 2: banh xe bén phai),
céc thanh bn dinh c6 d6 cimg C...

2.2. H¢ phuo’ng trinh vi phin mé ti chuyén dong

Fz11

Hinh 1. M6 hinh dong luc hoc ctia xe khach
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Sir dung phuong phap hé nhiéu vat [4,
6] dé xdy dung hé phuong trinh mo ta chuyén
dong cua xe khach trong khong gian. Gin hé
quy chiéu cuc boé Cxyz vao trong tdm cua khoi
luong treo nhu Hinh 1. Goi Vo Vi V, 0, O, @,

m(V, -v,0,+v,0)=F, +F,

m(v, -v,0, +V,0,) =F, +F, +F_

Cl1

Wy

-F_h -(F ,+ F,.)(h- t )-(F, +F
.0, +(;-1)o,0, =Fl, -

=R

Ki2

C11 C12

\’)"J

1+Fl

la céc van toc tie thoi cta 6 Chuyén dong cua
khéi lwong duoc treo doi voi hé quy chiéu cuc
bd Cxyz. Ap dung phuong trinh Newton-Euler

6 béc tu do [5, 7] ctua than xe nhu sau:

+F, +F,,-F_

ln({'rz — V0, T V}'m.\') =Feyy + Ky +Fep +Fe oo +Eeoy ey +Feo
Jo +(J —J},)o)zm}_ =(F. +E, —Ep

T A b By il 2 B U
(1)

+F, (h-hy )+ F,,(h-hy,)+F_(h-h )-M; -M;,
1o+ ~1J0,0, = o(Fy+F, + By, #E )| +(F., + By + By #8500 )5

J(h-1,)

( xl1 F.'P)\VI — (1:;31 *_F)'cll )“r.'

X1z <

Céc luc lién két thang dimg hé thong treo dugce tinh theo cong thire nhu sau:

[ (2 -7+ 1)
<Fc-1_1- =3Cy(za5—2;)

R_Cf-(zm'j”zu— i)
By =K, (2, -2,)

Trong do: Zyp la cac dich chuyén
theo phuong thing dung cia cic diém treo
trén va dudi duoc tinh tir quan hé hinh hoc tir
dich chuyén, géc lic doc, lic ngang cua trong
tim khéi lwvong duge treo (z, @, B) va ciu xe
(7, Bm)'
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khi du <z,

B T ~1l

khi z,; —z; <fy

Cac luc lién két doc tai céc diém treo
trén va dudi cua cac banh xe duge xac dinh voi
gia thiét khong c6 dich chuyén tuong doi theo
phuong doc gitra cdu xe véi khoi lugng duoc
treo. Céc nhém luc doc va ngang tir cau xe tac
dung Ién khoi lugng treo duoc xac dinh tr qua
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trinh xay dung mo hinh [4]. Piu vio ctia mé hinh 16p dang nay 1a
) céc hé sb trugt doc 5, va goc trugt ngang s,
Trong nghién ctru nay, mo hinh lop

. cWape P R duogc xac dinh tir van toc doc vV, van toc ngang
Burchkhardt duoc dung dé xac dinh cac thanh

v_. va gbc quay banh xe dan hu0‘n0 0. Tai trong

phan luc lién két F F voiba hé soC =1,1973; vij
C, = 25,168; C, = O 5373 cho loai ducmg bé thang dimgF . tai cac banh xe duoc tmh tir dich
tong kho [4 11]_ chuyén theo perO'ng thang ding cua banh xe

(z;) dugce tinh nhu sau:
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Hinh 4. Pé thi géc ldac ngang Hinh 5. Pé thi gia téc ngang ay
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Hinh 9. D6 thi lirc ngang Fy;
Mo phong s6 cac phuong trinh dong luc
hoc

xe khach dugc thuc hién trén phin mém

Matlab-Simulink véi cac thong sb ctia xe khach
Samco Felix Ci 34 [4], [9]. Quy ludt danh l4i
cua xe cho goc quay dan hudng vé bén trai go¢
9° dugc chon dé 1am ddu vao didu khién xe khi
quay vong (Hinh 2). Khao st xe quay vong cho
cdc mirc van toe tir 44+60 km/h tren loai mét
duong bé tong kho vdi cac thong so ctia mo
hinh 16p nhu trinh bay & phan 2. B 6n dinh cua

xe khach khi quay vong duge thé hién thong
qua céc do thi tir Hinh 3 tgi Hinh 10.

Khi xe quay vong v6i quy luat danh

lai (Hinh 2) v6i van toc tir 44 + 52 km/h, x€
di chuyén 6n dinh va khong léch ra khoi quy
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dao nhu dai vén tbc tir 54 + 60 km/h (Hinh 3)
Hinh 4, 5, 6 cho thy xe b1 tang nhanh géc lic
_ngang, giam nhanh gia téc ngang va van tdc
goc khi dat dinh khién cho xe nhanh chéng bj
lat ngang khi danh lai chuyén hudng & dai vén
tbc 54+60 km/h Trong céc truong hop nay, su
giam nhanh vé tai trong thing ding cua banh
xe phia trong F, F,, (Hinh 7 va 8) la du hiéu
cua 14t ngang. Khi bi tach banh xe thi khong
con tuong tic v4i mit dudng. V1 vdy, céac luc
ngang F |, v vaF ), cling giam vé 0 ciing lic véi
tai trong thing dung (Hinh 9 va 10). Diéu nay
c6 thé giai thich la do khi gia tbc ngang 16n
din dén quén tinh 16n 1am ting goc lic ngang

nhanh.
4. KET LUAN

Bai béo da trinh bay mo hinh déng luc
hoc véi cac luc twong tac 16p duong dugce tinh
bing mo hinh 16p Burchkhardt M6 phdng va
khao sat ddnh gi tinh 0 én dinh cua xe khach khi
d4nh 14i trén dudng vong véi cac mirc van tbc
khéc nhau & cung mot goc danh 1ai cb dinh. 6]
cing mdt goc danh lai 9° trén duong bé tong
khd, cac truong hop xe chay von vén téc cao
tren 54 km/h thi cac gla tri gia tbc ngang va van
tdc goc déu tang Ién bit thudng din toi xe cang
¢d xu huong mét 6n dinh, xe bi truot ra khoi
quy dao quay vong hoédc xuét hién diu hiéu 1t
ngang khi cac banh xe ¢6 xu hudng tach ra khéi

mat duong.

M6 hinh dong luc hoc dugc trinh bay
trong bai bao c6 thé duoc sir dung dé md phong
tinh toan cac ngudng chuyén dong cua xe khach
khi chuyén dong trong cac -diéu kién chuyen
dong khac nhau. Két qua cua bai béo c6 thé lam
co s& dé thiét ké cac hé théng tich cuc sau nay. <
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