NGHIEN CUU - TRAO BOI

DANH GIA HANH LANG CHUYEN DONG Cl_’JA XE BUS 45 CHO
KHI QUAY VONG TREN BUONG

ASSESS THE MOVEMENT LANE OF 45 SEATS BUS WHEN TURNING
ON THE ROAD

Nguyén Tién Diing, Poan Xuin Hoang, Dw Tuén Pat
Trudmg Pai hoc Bach khoa Ha NGi

TOM TAT

Dong xe bus diromg dai 45 ché hign dang dwgc cdc nha sin xudt Iﬁ'p rdp 6 16 trong nudc
phat trién rat nlueu trong thoi gian qua. Do kich thnrdc lom, khi xe bus Lhuyen dong quay vong trén
duomg cé thé mat én dinh hudng Lhuyen dong do tac dong cia cac yéu to sur dung va ngoai canh.
Trong tricomg hgp nhe vy, xe co thé vi pham lan dwong va va cham véi cde thanh 1é duomg hodc
phirong tién khic gy tai nan. Vige danh gia hanh lang chuyén dgng ciia xe bus khi quay vong lim
o' 56 cho cdc bai toan diéu khién 6n dinh huéng hodc quan Iy giao théng la vin dé dang dugc quan
tdm nghién ctru. Bai bdo trink bay mét $6 két qua danh gia hanh lang chuyén ddng ciia xe bus 45
ché khi quay vong trén cheomg bing phang. Nghlen ciru nay tap ung vao viéc danh gia anh hiomg
cua cac yeu 16 sir dung nhi géc quay bénh xe dan hieéng va vin (¢ clmyen déng cua xe dén hanh
lang chuyén dong va kha nang vi pham lan dwong cria xe.

_ Tirkhéa: Hanh lang chuyén déng; Vi pham lan duong; Géc quay banh din heomg; Vén toc
chuyén dong; Xe bus 45 ché.

ABSTRACT

Intercity 45-seats bus is currently being developed by many domestic automobile
manufacturers in recent years. Due to the large size, when the bus turning on the road, the vehicle
motion may be unstable due to the influence of the operating and external factors. In such cases,
the vehicle may get out of the lane and collide with other roadside or vehicle, and that caused the
accident. The assessment of the movement lane of bus when tur ning on the road as a basis for the
control or traffic management problem is a matter of concern. This paper presents some restlts of
the assessment of the movement lane of 45-seats bus in tur ning on the flats road. This study focuses

on the effects of factors such as the steering wheels angle and vehicle velociry to the lane violation
of the bus.

Keywords: Movement lane, lane violation, steering wheel angle, velocity, 45-seats bus.
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1. TONG QUAN

Su chuyén dong cua 6 t6 trén duong doi
hoi phai thue hién theo quy dao phirc tap, ngudi
1ai luon ludn diéu chinh goc quay vanh lai.
Nhimg trudog ho‘p sai 1im dﬁ nho trong diéu
khién ciing c6 thé din t6i mat quy dao uhuyen
dong, vi pham lan dudng gay va cham thanh 1&
dudng va cac phuong tién giao thong khac gay
tai nan. Nhimg nghién ciru cy thé vé danh gi4
dn dinh quy dao néi chung va danh gi4 hanh
lang an toan chuyén dong trén xe lip rap trong
aude hién nay & Viét Nam vén c¢on rat han ché.
Chinh vi vay, viéc nghién ciru phuong phép xéac
dinh va danh gia vé hanh lang an toan chuyén
dong khi quay vong la mt nhu ciu cAp thiét
cho céc bai toan quan ly phu’(mg tién va lam
dinh hudng cho cAc bai toan diéu khién va quan
ly giao thong (2, 4].

Trong bai bao ndy, nhom tac gia tap
trung nghién ciru xdy dyng mé hinh x4c dinh
hanh lang an toan chuyén dong théng qua
viéc d4nh gi4 kha nang vi pham lan dudng
khi quay vong déu ciia xe bus givdng nim 45
chéd THACO BUS HB120-SL dugc lp rap tar
Viét Nam. Cac két qua nghién ciru cho phép
dénh gia hanh lang an toan chuyén déng khi
quay vong va dong gbp co s& khoa hoc cho cac
nghién ciru chuyén sau vé dong lyc hoc cua xe
bus.

2. MO HINH DPONG LUC HQC QUAY
VONG CUA XE BUS GIUGNG NAM 45
CHO

Mb hinh déng luc hoc dé danh gia kha
nang vi pham lan dudmg cta cia xe bus duge
phat trién tr mé hinh nghién ciru déng lue hoc
khéng gian cuia xe 2 cu trong truong hop xe
quay vong trén dudng (hinh 1) [1, 2].

2.1. M hinh khéng gian déng lic hoc xe bus
45 chd

Hinh | M6 hinh khéng gian xe bus gitomg nim.

M6 hinh khong gian mo ta dong lue hoc
clia xe bus givong nim 45 chd dugc the hlen [
hinh 1. Than xe dugc coi nhu mét tim phang
¢6 khéi Jugng M dit tai trong tim. Thén xe ¢
6 chuyén dong (6 bic t do) bao gbm: 3 chuyén
dong tinh tién theo céc truc x (truc doc), y (truc
ngang), z (truc thing dimg) va 3 gbéc xoay
tuong ‘mg: ¢ (gbc l4c doc - quay quanh truc y),
B (g6c lic ngang - quay quanh tryc x), y (g6¢
léch bén - quay quanh tryc z). Véi dac diém c6
hé théng treo phy thudc, cac khéi lugng khéng
dugc treo (cac céu xe) duge coi nhu céc thanh
phang, 6 khdi luqng mM, m,, dat tai trong tAm
cua chiing. M&i céu xe ¢6 3 chuyen dong tinh
tién: Theo truc doc (X, X,), theo truc ngang (y,,
)’;) theo truc thing dimg (&, &,,) va 1 chuyén
vi gbc lic ngang quanh truc doc (B, ,, B,,). Than
xe duoc ndi véi cac cau xe théng qua he thong
treo (d4c trumg boi céc d6 cirng C va hé 56 can
giam chanK chi s8 iz 1-Truéc; 2 Sau; chi s j:
1-Tray; 2- Phal) Chu xe lién két vai mat duong
bing banh xe dan héi, dic tnumg bai do cimg
Cy,

Trén mo hmh sir dung céc ky hiéu sau:
OXYZ: Hg toa d cd dinh; C, A, A, trong tam
ciia khéi lugng duoc treo va cac kh01 lugng
khoéng dwoc treo trude (1) va sau (2); Jo 3,3
M6 men quén tinh truc X, y va z ctia khoi hwgng
duge treo xe tai; J, , J, : M6 men quan tinh

truc x va truc y cua khdi lugng khong duoc treo @
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PANH GIA HANH LANG CHUYEN DONG CUA XE BUS 45 CHO
KHI QUAY VONG TREN BU'ONG

ASSESS THE MOVEMENT LANE OF 45 SEATS BUS WHEN TURNING
ON THE ROAD

Nguyén Tién Diing, Doan Xuin Holng, D Tuin Dat
Truomg Pai hoc Bach khoa Ha Ni

TOM TAT

Dong xe bus dwomg dai 45 cho hién dang dwpe cac nha sin xudt Ia"p rap 6 6 trong nieic
phat trién rat nhleu trong thoi gian qua. Do kich thude lom, khi xe bus chuyen dong quay vong trén
duong c6 thé mar on dinh heéng clmyen déng do tac dong cua cac yéu 16 sir dung va ngoai cinh.
Trong truong hop niue vdy, xe co 1hé vi pham lan dieong va va cham voi cac thanh 1é duomg hoge
phuong tién khac gay tai nan. Viéc danh gia hanh lang chuyén dgng ciia xe bus khi quay vong lim
co 56 cho cac bai toan diéu khién 6n dinkh hirémg hodc qudn Iy giao théng la vin dé dang dupc guan
tém nghién cteu. Bai béo trinh bay mét sé két qua danh gia hanh lang chuyén déng cia xe bus 45
ché khi quay vong trén dicong bang phang. Nghién ciru nay 1ap tr ung vdo viéc danh gia anh hutng
ciia cdc yéu 16 sir dung nhie gbe quay bnh xe dan hieémg va vén téc chuyén dong cia xe dén hinh
lang chuyén dgng va kha nang vi pham lan dieong cuia xe.

) T khéa: Hanh Iang_ chuyén deng; Vi pham lan diong; Goc quay banh dan hieémg; Vin téc
chuyén dong, Xe bus 45 cho.

ABSTRACT

Intercity 45-seats bus is currently being developed by many domestic automobile
manufacturers in recent years. Due to the large size, when the bus turning on the road, the vehicle
motion may be unstable due to the influence of the operating and external Jactors. In such cases,
the vehicle may get out of the lane and collide with other roadside or vehicle, and that caused the
accident. The assessment of the movement lane of bus when turning on the road as a basis for the
control or traffic management problem is a matter of concern. This paper presents some results of
the assessment of the movement lane of 45-seats bus in turning on the flats road. This study focuses

on the effects of factors such as the steering wheels angle and vehicle velocity to the lane violation
of the bus.

Keywords: Movement lane, lane violation, steering wheel angle, velocity, 45-seats bus.
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1. TONG QUAN

Su chuyén dong ciia 6 16 trén duong doi
hoi phai thixc hién theo quy dao phuc tap, ngudi
ldi ludn ludn didu chinh goc quay vanh l4i.
Nhimg truémg hop sai 1im da nho trong diéu
khién ciing ¢6 thé din t6i méat quy dao chuyén
déng, vi pham lan dudng gay va cham thanh 1&
duong va cac phuong tién giao lhc‘)ng khac gay
tai nan. Nhimg nghién ctru cu thé vé danh gia
n dinh quy dao néi chung va danh gi4 hanh
lang an toan chuyén dong tren Xxe lap rip trong
nudc hién nay ¢ Viét Nam van con rat han ché.
Chinh vi vay, viéc nOhlen ctru phuong phap xac
dinh va dénh gi4 vé hanh lang an toan chuyen
dong khi quay vong 1a mét nhu chu cAp thidt
cho cac bai toan quan ly phuong tién va lam
dinh hudng cho céc bai toan diéu khién va quan
ly giao théng [2, 4].

Trong bai b4o nay, nhom tac gia tap
trung nghién ciru xay dung mé hinh xac dinh
hanh lang an toan chuyén dong thong qua
vigc dénh gi4 kha nang vi pham lan dudng
khi quay véng déu cia xe bus givong nam 45
¢hd THACO BUS HB120-SL duoc lap rap tai
Viét Nam. Cac két qua nghién ciru cho phép
danh gia banh lang an toan chuyén déng khi
quay vong va dong gop co so khoa hoc cho cac
nghién ctru chuyén sau vé ddng lyc hoc cia xe
bus.

2. MO HINH PONG LUC HQC QUAY
VONG CUA XE BUS GIUONG NAM 45
CHO

Mb hinh dong luc hoc dé danh gia kha
nang vi pham lan dudmg cia cia xe bus dugc
phat trién tir md hinh nghién ciru dong lyc hoc
khong gian cua xe 2 chu trong trudng hop xe
quay vong trén duomg (hinh 1) [1, 2].

2.1. Md hinh khéng gian dong lure hoc xe bus
45 chd

" by X .
Hinh 1. M6 hinh khong gian xe bus giwong nam.

M6 hinh khong gian mé ta dong luc hoc
clia xe bus giudng nim 45 chd dugc thé hlen [¢]
hinh 1. Than xe dugc coi nhu mét tm phing
cb khéi lugng M dat tai trong tam. Than xe c6
6 chuyén dong (6 bc ty do) bao gdm: 3 chuyén
déng tinh tién theo céc truc x (tryc doc), y (tryc
ngang), z (tryc thing dirng) va 3 goc xoay
trong ing: ¢ (goc lic doc - quay quanh truc y),
B (goc léc ngang - quay quanh tryc x), v (g6¢
léch bén - quay quanh tryc z). Voi dic diém cé
hé lhéng treo phu thudc, cac Kkhéi lugng khong
dugc treo (cac chu xe) dugc coi nhu cac thanh
phing, co khéi luong My, My, dat tai trong tAim
cua chung. Méi chu xe c6 3 chuyen dong tinh
tién: Theo truc doc (x,, x,), theo truc ngang (y,,
y’) theo truc thing dimg (&) val chuyén
vi goc lic ngang quanh truc doc (Bm: B,,)- Thén
xe duoc ndi voi cac cau xe thong qua hé thong
treo (déc trung boi cac 4o cimg C va hé s6 can
giam chén K., chi sb i: 1-Trudc; 2! Sau chisd j:
1-Tréai; 2- Phél) Chu xe lién két voi mat duong
bing banh xe dan héi, dic trung bai d§ cimg
C,,

Trén md hinh sir dung cac ky hiéu sau:
OXYZ: Hé toa dd cb dinh; C A],A trong tam
cita khdi lrgng duge treo va cac khéi lugng
khong duge treo trude (1) va sau (2); .[X, .l),, I
M6 men quan tinh truc x, y va z ctia khoi lugng
duge treo xe tai; L sy : M6 men quan tinh
truc x va truc y ciia khéi lrgng khéng duoc treo @
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chu thir i (i=1-2); ,: Goc quay cua béoh xe thir
1 (i=1-2, j=1+2); L' Chidu dai co sé cina xe; II,
l Khoang cach tu trong 1dm than xe dén cu
rruoc va sau; 2, 2,,: Khodng cich giira tam 2
banh x¢ cau trrde \'a sau; 2“, o Khoang cich
gitra 2 vi tri dat nhip trén cau tmdc v sau.

Nhu vay, mé hinh chu tric cua xe tai s&
6 14 toa d6 suy rdng (14 bac tr do) bao gdm:
6 bac tw do md ta than xe (x, . z, B, ¢, ); 2 béc
tr do mé ta chu trréc (&, B,,); 2 bac tw do m6
ta cau sau (§,, Bu) va 4 bc ty do mé ta goc
quay banh xe ((p i=1,2;5=1,2).

2.2, H¢ phuwong trinh vi phin mé ta dong lyc
hoc quay vong cita xe bus 45 chd

Hé phuong trinh vi phan long quat mé
ta dong e hoc cua xe bus giwéng nam 45 chd
duoc mo ta & hé (1):

2P~ Fz)
8 Fyc0s6,)
& Frz)

(35~ s M) = (=) Py ~ Fo) = O - iXF = Fi)
1.6 /Fq.vru, P B My Py By P P
] Foau* Fai) =T Feg* Fo * s
12~ Feu By My Fewiy ¥ Fiayy~ Py~ Frus Jy
10088, + Fsind, ~ Fosnd,

W

atFom

 Trong hé phuong trinh (1) ¢6 céc thanh
phan lyc sau:

- N6 lyc ciia hé théng treo Fe, Ey ,duoc
md té theo phurong trinh (2) [1]:

}%,=Cvl.§4,-2,»,].' Fry=K,15,,-3,) (2)

Véi z, la chuyén vi ctia khdi luong duge
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treo; &, 1a chuyén vi cta cic khoi luong khing
duoc treo.

- Chc phan lyrc thang ding F gnua banh
xe voi mat dudmg dugc xé4c dinh thec trang thi
tiép xuc (hoic trang thas tach banh xe€) nbu sau;

20

Culhy =8+ Foy R =i, -
Eu;{oL l “0 3)

I

Trong dd: h, 1a méap md tai cac banh xe
i, 1a chuyén vi thang ding cua (dm bérh xe

i f,j 14 46 vang tinh cia 16p thi ij.

- Cac luc doc, luc ngang tai mdi banh
xe F, F dugc xdc dinh tir mé hinh tich hop
(md hmh 16p theo Ammonn (3D.

3. PHUONG AN KHAO SAT

Viéc mét én dinh quy dao chuyén dong
thuomg xay ra khi quay véng & ban kinh vdi
van téc cao hodc géc quay vong gip. Khao sit
nay chi tip trung nghién clru trang théi quay
vong cua xe véi cac diéu kién duoc dinh nghia
truée: Bao gém goc quay banh xe dan huing
vi van tée doc xe.

Hién nay, chua c6 tiéu chuin nao dé
danh gia kha nang vi pham lan duong khi quay
vong. TronE nghién clru nay str dung vi tri cta
cac diém gidi han cta xe bus gmcmg ndm 4
chd dé xac dinh haoh lang quét dé dénh gié
trang théi vi pham lan duong cua xe khi quay
vong.

4.KET QUA KHAO SAT
Anh hudng cia céc théng sb sir dung

dén kha nang vi pham lan dudng cua xe kbi
quay vong dugc danh gia trong cic khao sit
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duéi day, véi gia thiét 6 16 quay vong déu trong
mét cung dudng cé ban kinh khong doi R =
40m va c6 bé rong lan duéng theo tidu chuan la
3.75m.

4.1. Anh huéng ciia géc quay banh xe dén
huéng dén hanh lang an toan chuyén déng

Trong nghién ciru nay, géc quay banh
xe dan huéng thay trong khoang & = [8°, 11°],
buée nhay 0.1° véi mdt vén toc cua xe khéog
ddi v =40 km/h,

x(m)

Hinh 2. Hanh lang chuyén déng clia xe véi v = 40

Jon/h, § = 9.1, bén kinh cung dieong R = 40m, bé
rong duomg b, = 3.75m

Hinh 2, hinh 3 va hinh 4 thé hién két
quéa khao sat hanh lang chuyén déng cia xe
khi van téc khong déi v = 40 km/h tuong ting
v&j cac goe quay banh xe din huéng § = 9.1°
8.7% 9.5° Trong cac hinh vé, dudng nét dint
mau hong thé hién quy dao cua trong tdm xe
(xc,yc), cac duong mau do thé hién gidi han lan
duong (Rmin, Rmax), cac dudng mau xanh la
ciy va xanh tim than thé hién hanh lang quét
cua xe (quy dao chuyén dong cua 4 diém gioi
han ngoai cing (x,,y, ), (X,,,¥,)s (x,l,y,l) va
(Xp¥))- @ hinh 2, khi xe chuyén dong vai van
toc khong ddi v = 40 km/h véi goc quay banh
xe din huéng 6 = 9. 1°. Trong trudmg hop nay,
xe chuyen dong khong vi pham lan duong do
quy dao chuyén dong cua tat ca cac diém gidi

han ngoai cua xe 4éu nam trong hanh lang lan
duong gidi han bén trong va bén ngoai. Hinh
3, thé hién két qua khao sat khi goc quay banh
xe dan huéng & = 8. 7°. § diéu kién quay vong
nay, mdt phan xe s& vi pham lan dudmg bén
trong (bén phai theo hudng chuyén déng cia
xe). Diéu dé co thé din dén va cham vao thanh
1& dudng hodc cac phuong tién & lan bén trong.
Hinh 4, thé hién két qué khao st véi goc quay
banh xe din huéng § = 9.5°. Lic nay, mét phan
xe s& vi pham lan dudng bén ngoéi (bén tai
theo huéng chuyén dong cia xe), din dén 6
thé va cham vdi chc phuong tign hoac 18 dudmg
& Jan bén ngoai.

W il

(M

Hinh 3. Hanh lang chuyén déng clia xe véi v = 40
fm/h, §=87"

x|

Hinh 4. Hanh lang chuyén dong ciia xe voi v = 40
km/h, 6 =9.5° @
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clu thiri (i=1+2); 9, Goc quay cua banh xe thir
1 (1 1-2,j=1+2); L Chiéu dai cosucuaxe,ll,

,- Khoang cach tr trong tdm than xe dén cau
mmc va sau; 2,2 o : Khoang cach giira tam 2
banh xe cAu trude va sau; 2 11 2, Khoang cach

w2

gitra 2 v tii ddt nhip trén cau trudc va sau.

Nhur vdy, mé hinh cAu trie cla xe tai sé
¢6 14 toa do suy rong (14 bac tw do) bao gom:
6 bac tu do mo ta than xe (x, y, z, B, ¢, y); 2 bac
tu do mé té cu trude (.i“, B,,); 2 bac tw do mé
ta chu sau (&, B,,) va 4 bac tu do mé ta goc
quay banh xe (¢,, i=1,2,j=12).

2.2. H¢ phuong trinh vi phdn mo ta dfog luc
hoc quay vong ciia xe bus 45 chd

Hé phuong trinh vi phan tong quat mo
té dong luc hoc cua xe bus girdng nam 45 cho
duge mo ta o hé (1):

(M= Foy s Frg ¢ Fee -
‘\R F,0088, + F,
M- F L0088,
|05, -,

cosd

[t =0, (F, ~/f

1312,y =12

~ Trong hé phuong trinh (1) ¢6 cac thanh
phan lyc sau:

- Néi lye cla hé thdng treo FCU, Fy, dugc
md ta theo phuong trinh (2) (1]:

Fey=Cliy -7, Fy=K, |~f:,g. '2.,") 2)

Vi z, 1a chuyén vi clia khéi lugng duge

ISSN 0866 - 7056

treo; &, 1 chuyén v cia cac khéi lugng khéng
duoc treo.

- Cac phan lyc thing dimg F,_ gitra bion
xe voi mat dudng dugc xéc dinh theo trang thi
tiép xtc (hoic trang thai tich banh xe) nhu sau;

PR (o AR 2 T L R A )
o Mhi b -

6

a

Tlong do: h la map maé tai cac banh xe

Ay 1 chuyén vi lhang dimng cua tam banh xe

i]; f,, 12 4 vong tinh ciia 16p thir ij.

- Cac lye doc, luc ngang tai mdi banh
xe F, Fduge xac dinh tir md hinh tich hop
(md hmh 16p theo Ammonn [3]).

3. PHUONG AN KHAO SAT

Viéc mét én djnh quy dao chuyén dong
thuong xay ra khi quay vong & béan kinh véi
van téc cao hodic géc quay vong gap. Khio sit
nay chi t3p trung nghién ciru trang thai quay
vong cua xe vai cac diéu kién duge dinh nghia
trude: Bao gom goc quay bénh xe dén hudng
v van tée doc xe.

Hién nay, chua c6 tiéu chuin ndo dé
dénh gia kha nang vi pham lan duong khi quay
vong. Trong nghién ciru nay sir dung vi ITI cla
cac diém gidi han cia xe bus giwong nam 45
chd dé xac dinh hanh lang quét dé danh gid
trang thai vi pham lan dudmg cua xe khi quay
vong.

4.KET QUA KHAO SAT
Anh hudng cia cic thong sé sir dung

dén kha nang vi pham lan duong cia xe ki
quay vong dugc danh gia trong cac khéo sil
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dudi day, vai gia thiét 6 to quay vong déu trong
mot cung dudng cé bin kinh khdng 46i R =
40m va c6 bé rong lan dudmg theo tidu chudn la
3.75m.

4.1. Anh huémg cia gdc quay banh xe din
huémg dén hanh lang an toan chuyén dong

Trong nghién ciru nay, géc quay banh
xe dan huéng thay trong khoang & = [8°, 11°],
budce nhay 0.1°% véi mdt van toc cla xe khong
i v =40 knmvh.

7~
60 /4

y (m)
3
—

50 0 s

x (m)
Hinh 2. Hanh lang chuyén dgng ciia xe véi v = 40
km/h, & = 9.1° ban kinh cung dwong R = 40m, bé
rong duomg b, = 3.75m

Hinb 2, hinh 3 va hinh 4 thé hién két
qua khao sét hanh lang chuyén dong cia xe
khi vén tdc khong déi v = 40 kmv/h tuong img
VvGi cac goc quay banh xe dan huéng 8 = 9.1%
8.7% 9.5% Trong cac hinh vé, dudng nét dut
mau hdng thé hign quy dao cha trong tam xe
(XeYe), cic dudng mau do thé hién gidi han lan
dudng (Rimin, Rmax), cac duong mau xanh la
cay va xanh tim than thé hién hanh lang quét
ciia xe (quy dao chuyén déng cia 4 diém gigi
han ngoai cung (x,,,y,), (x,,,¥,,} (x,],y,l) va
(Xy¥3))- & hinh 2, khi xe chuyén déng voi van
toc khonE, dbi v = 40 kmv/h véi gbe quay banh
xe din hné‘ng & =9.1° Trong trudmg hop nay,
xe chuyen dong khong vi pham lan duo’ng do
quy dao chuyén déng cia tat ca céc diém gisi

han ngoai cia xe déu ndm trong hanh lang lan
dudng gidi han bén trong va bén ngoai. Hinh
3, thé hién két qua khéo sat khi goc quay banh
xe dan h\mng 8 =18.7°. G diéu kién quay vong
nay, mot phan xe s€ vi pham lan dudng bén
trong (ben phai theo huang chuyén déng cua
xe). Diéu d6 ¢6 thé din dén va cham vao thanh
1& dudmg hoac chc phuang tién & lan bén trong.
Hinh 4, thé hién két qua khao sét véi goc quay
banh xe din huong & = 9.5°. Luc nay, mt phin
xe s& vi pham lan duong bén ngoai (bén trai
theo huéng chuyén déng cua xe), din dén co
thé va cham véi céc phuong tién hodc 1é dudmg
& lan bén ngoai.

xlme

Hinh 3. Hanh lang chuyén dgng ciia xe véi v = 40
km/h, § = 8.7

2 (M

Hinh 4. Hanh lang chuyén dong cua xe voi v = 40
km/h, & = 9.5° >
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4.2. Aph hwomg ciia van tbc xe dén mit én
dinh cbuyén dgng khi quay vong

PR

Hinh S. Hanh lang chuyén déng cua xe voi
6=92°v=236knh

y (m)

x fm)

Hinh 6. Hanh lang chuyén déng ciia xe véi
6=29.2°v=54kn/h

Trong nghién ctru nay, thong sé dugc
khao sat 1a cac van tée chuyén déng cua xe trong
khoang gia tr; v = [38, 64] knmv/h, budc nhay 2
km/h véi mét goc quay khong déi § = 9,20,

Hinh 5, két qua khao sat khi goc quay
banh xe dan huéng khong déi 8 = 9.2° vési van

ISSN 0866 - 7056

tdc cua xe v =36 kmvh. G diéu kién quay vong
nay, mot phin xe sé vi pham lan dudmg bén
trong. Hinh 6, thé hién két qua khao sat véi gée
§=9.2°va vén téc v = 54 knvh, Trong truong hop
nay, mot phén xe s& vi pham lan dudng bén ngodi,

Béng L, trinh bay két qua khao sat tdng
hop vé kha nang vi pham lan dudmg lSng hop
tir 2 dang khao sat & trén, khi thay déi van (éc
cua xe trong khoang tir 36 kmv/h dén 54 kmvh,
gdc quay vong clia banh xe din huéng trong
khodng tir 8° dén 11°. C4c 6 ¢6 gid tri 1 va mau
xam nhat thé hién trang thai quay vong vi pham
lan dudng bén trong (lan bén phai xe). Cic &
¢6 gia tri 0 va mau trédng thé hién trang thai xe
dam béo di trong lan dudmg cia minh. Céc 6 ¢d
gi4 trj -1 va mau xam dam thé hién trang thai
quay vong vi pham lan bén ngoai (lan bén trdi
xe). Truomg hop v = 36 km/h: khi § < 9°, xe
déu cb trang thai quay vong vi pham lan duong
bén trong; khi § > 9.2°, xe déu ¢6 trang théi
quay vong vi pham lan dudng bén ngoai; chi co
két qua khdo sat vdi § = 9.1° thi xe quay vong
v&i quy dao ndm trong lan duémg mong mudn.
Két qua cling cho thdy, trang thai quay vong
ciia xe rét "nhay" véi su thay dbi goc quay ciia
bénh xe dan huéng, Truomg hop & = 9.2° Khi
v < 36 km/h, xe déu 6 trang thai quay vong vi
pham lan dudmg bén ngoai; Khi v > 54 kmv/h, xe
déuco trang thai quay véng vi pham lan duong
bén trong. Trong dai van téc v tir 38 km/h dén
52 kmv/h, xe quay vong v6i quy dao nim trong
lan dudmg mong muédn. Két qua ciing cho thiy
trang thdi quay vong cia xe ciing kha "nhay"
v&i sir thay déi van tée chuyén dong cua xe.
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NGHIEN CUU - TRAO BO!

Bang 1. Két qua khdo sat on dinh quy dao (vi pham lan dieong) ciia xe khi quay vong déu
tén cung duong cé ban kinh R = 40m, bé réng lan dwong 3.75m:
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Cac két qua khao sat 1a phi hop véi ly
thuyét vé cac trang thai quay vong: Trang thai
quay vong lam cho xe vi pham lan duong bén
ngoai thuémg xay ra vdi cac goc & nho. Goc &
cang 1én thi sir vi pham ngoai cang it. Trang
thai quay vong vi pham lan duong bén trong
thuémg xay ra véi cac goc & 1on. Khi van téc
cang tang thi trong tdm xe cang ra ngodi tam
dudng mong mudn. Con van téc cang gidm
thi trong (dm cang vao trong cua ducmg mong
mubdn. Cac két qua khao sat cho thdy van tbe
cang cao thi kha nang vi pham lan duong bén
trong cang cao, van toc cang thp thi kha nang
vi pham bén ngoai cang cao.

5. KET LUAN

Két qua danh gia khi ning vi pham
lan dudmg cuia xe bus 45 chd bang mé hinh 1y
thuyét ¢6 thé dugc sir dung cho cac dinh huéng
{mg dung trong danh gia chat lugng thiét ké ctia
xe, cling nhur 1am co s& cho bai toan diéu khién
quy dao chuyén dong cua xe. Viée diéu khién
6 thé (ac dong vao thay dbi van téc hoac goc
danh lai (gbc quay banh xe din hudng), d6 la
co s khi thiét ké cac loai xe thong minh khéng
ngudi 1. M& hinh ciing ¢6 thé duge md rong
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dé nghién ciru anh huémg clia cac thong s6 két
chu (dd cimg Iop‘ Vv sb truyén din déng Jai),
hodc céc thong s6 ngoai canh (gié ngang, do
nghiéng ngang cua dudmg) dén én dinh quy dao
chuyén ddng cua xe bus. Ngoai ra, tir cac dir
liéu xac dinh trang thai vi pham lan dudng co
thé dinh hudng ra mirc canh bao cho nguoi lai
xe dé giam toc d hoac tang giam goc danh i
khi quay vong hoac c6 thé 1am co s& cho bai
toan dat bién han ché tdc dé trroce cac dudng
vong, dudmg xuyén, <
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