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ASSESS THE MOVEMENT LANE OF 45 SEATS BUS WHEN TURNING 
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TOM TAT 

Dong xe bus duang ddi 45 cho hien dang duoc cdc nhd sdn xudt lap rdp 6 to trong nude 
phdt trien rdt nhieu trong thai gian qua. Do kich thuac Iffn, khi xe bus chuyen dong quay vong tren 
dudng CO the mdt on dinh hudng chuyen dgng do tdc dong cua cdc yeu to sit dting vd ngogi cdnh. 
Trong trudng hap nhu vgy, xe co the vi phgm ldn dudng vd va chgm vol cdc thdnh le ducmg hode 
phuang tien khdc gdy tai ngn. Viec ddnh gid hdnh lang chuyen dong ciia xe bus khi quay vong ldm 
ca so cho cdc bdi todn dieu khien on dinh huang hogc qudn ly giao thong la vdn de ddng duac quan 
tdm nghien ciru. Bdi bdo trinh bdy mot so kit qud ddnh gid hdnh lang chuyen dong cua xe bus 45 
cho khi quay vong tren dutmg bdng phdng. Nghien cicu ndy tap trung vdo viec ddnh gid dnh huang 
cua cdc yeu to sir dung nhu goc quay bdnh xe ddn huang vd van toe chuyen dong cda xe den hdnh 
lang chuyen dong vd khd ndng vi phgm ldn duang ciia xe. 

Tu khoa: Hdnh lang chuyen dong; Viphgm ldn dudng; Goc quay bdnh ddn huang; Van toe 
chuyen 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 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 turning on the road as a basis for the 
control or traffic management problem is a matter of concern. This paper presents some results oj 
the assessment of the movement lane of 45-seats bus tn 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 chuyen dgng ciia d td tren dudng ddi 
hdi phai thuc hien theo quy dao phiic tap, ngudi 
lai ludn ludn dieu chinh gdc quay vanh lai. 
Nhiing trudng hgp sai lam du nhd trong dieu 
khien ciing cd the dan tdi mat quy dao chuyen 
ddng, vi pham lan dudng gay va cham thanh Id 
dudng va cac phucmg tien giao thdng khac gay 
tai nan. Nhiing nghien ciiu cu the ve danh gia 
dn dinh quy dao ndi chung va danh gia hanh 
lang an toan chuyen ddng tren xe lap rap trong 
nude hien nay d Viet Nam van cdn rat ban che. 
Chinh vi vay, viec nghien ciiu phuang phap xac 
dinh va danh gia ve hanh lang an toan chuyen 
ddng khi quay vdng la mdt nhu cau cap thiet 
cho cac bai toan quan ly phuong tien va lam 
dinh hudng cho cac bai toan dieu khien va quan 
ly giao thdng [2, 4]. 

Trong bai bao nay, nhdm tac gia tap 
trung nghien ciiu xay dimg md hinh xac dinh 
harrh lang an toan chuyen dgng thdng qua 
viec danh gia kha nang vi pham lan dudng 
khi quay vdng deu ciia xe bus giudng nam 45 
chd THACO BUS HB120-SL dugc lap rap tai 
Viet Nam. Cac ket qua nghien ciiu cho phep 
danh gia hanh lang an toan chuyen ddng khi 
quay vdng va ddng gdp ca sd khoa hgc cho cac 
nghien ciiu chuyen sau ve dgng luc hgc cua xe 
bus. 

2. M 6 HINH DONG LlTC HOC QUAY 
VONG CUA XE BUS GH/OTNG NAM 45 
CHO 

Md hinh ddng luc hgc de danh gia kha 
nang vi pham lan dudng cua cua xe bus dugc 
phat trien tu md hinh nghien ciiu ddng luc hgc 
khdng gian ciia xe 2 cau trong trudng hgp xe 
quay vdng tren dudng (hinh 1) [1, 2]. 

2.1. Mo hinh khdng gian dong luc hoc xe bus 
45 cho 

Hinh 1 Mo hinh khong gian xe bus giu&ng ndm. 

Md hinh khdng gian md ta ddng luc hgc 
ciia xe bus giudng nam 45 chd dugc the hien d 
hinh 1. Than xe dugc coi nhu mgt tam phang 
cd khdi lugng M dat tai trgng tam. Than xe cd 
6 chuyen dgng (6 bac tu do) bao gdm: 3 chuyen 
ddng tinh tien theo cac true x (true dgc), y (true 
ngang), z (true thang drrng) va 3 gdc xoay 
tuang ung: (p (gdc lac dgc - quay quanh true y), 
p (gdc lac ngang - quay quanh true x), y (gdc 
lech ben - quay quanh true z). Vdi dac diem cd 
he thdng treo phu thudc, cac khdi lugng khdng 
dugc treo (cac cau xe) dugc coi nhu cac thanh 
phang, cd khoi lugng m^,, ra^ dat tai trgng tam 
cua chiing. Mdi cau xe cd 3 chuyen dgng tinh 
tien: Theo true dgc (x,, x )̂, theo true ngang (y,, 
y )̂, theo true thang diing (̂ ^̂ , l^^^ va 1 chuyen 
vi gdc lae ngang quanh true dgc (P^ ,̂ p^̂ )- Than 
xe dugc ndi vdi cac cau xe thdng qua he thdng 
treo (dac trung bdi cac do ciing Ĉ  va he sd can 
giam chan K, chi sdi: 1-Trude; 2-Sau; chi sdj: 
1-Trai; 2-Phai). Cau xe Hen ket vdi mat dudng 
bang banh xe dan hdi, dac tnmg bdi dd ciing 

Tren md hinh su dung cac ky hieu sau: 
OXYZ: He tga do cd dinh; C, A,, A :̂ trgng tam 
ciia khdi lugng dugc treo va cac khdi lugng 
khdng dugc treo truoc (1) va sau (2); J , J , J : 
Md men quan tinh true x, y va z ciia khoi lugng 
dugc treo xe tai; J^ ,̂ Ĵ ^̂ : Md men quan tinh 
true x va true y ciia khdi lugng khdng dugc treo ̂  
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DANH GIA HANH LANG CHUYiN OONG C O A X E BUS 45 CHO 
KHI QUAY VONG TR^N DUCTNG 

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

Nguyin Tiin Dung, Doan Xuan Hoang, Du Tuan Dat 
Truong Dai hoc Bach khoa Ha Noi 

TOM TAT 

Dong xe bus ducmg ddi 45 chd hien dang duac cdc nhd sdn xudt lap rdp 6 to trong nuac 
phdt triin rdt nhiiu trong thin gian qua. Do kich thudc lan, khi xe bus chuyen dpng quay vong tren 
dudng CO thi mdt on dinh huang chuyen dong do tdc dong cda cdc yeu to sit dung vd ngogi cdnh. 
Trong trudng hffp nhu vdy, xe co the vi phgm ldn ducmg vd va chgm vdi cdc thdnh le dudng hogc 
phuang tien khdc gdy tai ngn. Viec ddnh gid hdnh lang chuyen dong cua xe bus khi quay vong ldm 
casdcho cdc bdi todn dieu khien on dinh huang hogc qudn ly giao thong Id vdn de ddng duac quan 
tdm nghien ciru. Bdi bdo trinh bdy mot so kit qud ddnh gid hdnh lang chuyen dong cua xe bus 45 
cho khi quay vong tren dudng bdng phdng. Nghien cim ndy tgp trung vdo viec ddnh gid dnh hutmg 
cug cdc yeu to sit dung nhu goc quay hdnh xe ddn huang vd vein tdc chuyen dong cim xe den hdnh 
lang chuyen dong vd khd ndng vi phgm ldn dutmg ciia xe. 

Tu khoa: Hdnh lang chuyen dong; Viphgm ldn duong; Goc quay bdnh ddn hudng; Van tdc 
chuyen 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 factors. In such cases, 
the vehicle may get out of the lane and collide with other roadside or vehicle, and that caused Ihe 
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 chuyen ddng cua d td tren dudng ddi 
hdi phai thuc hien theo quy dao phiic tap, ngudi 
lai ludn ludn dieu chinh gdc quay vanh lai. 
Nhitng trudng hgp sai lam du nhd trong didu 
khien ciing cd the dan tdi m^t quy dao chuyin 
ddng, vi pham lan dudng gay va cham thanh Id 
dudng va cae phucmg tien giao thdng khac gay 
tai nan. Nhiing nghien ciiu cu thd vk danh gia 
dn dinh quy dao ndi chung va danh gia hanh 
lang an toan chuyen ddng tren xe lip rap trong 
nude hien nay d Viet Nam van cdn rdt ban chd. 
Chinh vi vay, viec nghien ciiu phuang phap xac 
dinh va danh gia ve hanh lang an toan chuyen 
ddng khi quay vdng la mdt nhu cau cap thiet 
cho cac bai toan quan ly phuang tien va lam 
dinh hudng cho cae bai toan dieu khien va quan 
ly giao thdng [2, 4]. 

Trong bai bao nay, nhdm tae gia tap 
trung nghien ciiu xay dung md hinh xac dinh 
hanh lang an toan chuyen dgng thdng qua 
viec danh gia kha nang vi pham lan dudng 
khi quay vdng deu cua xe bus giudng nam 45 
chd THACO BUS HB120-SL dugc lip rap tai 
Viet Nam. Cac ket qua nghien ciiu cho phep 
danh gia hanh lang an toan chuyen ddng khi 
quay vdng va ddng gdp ca sd khoa hgc cho cac 
nghien ciiu chuyen sau ve dgng luc hgc cua xe 
bus. 

2. MO HINH DONG LlTC HOC QUAY 
VONG CUA XE BUS GIU'dNG NAM 45 
CHO 

Md hinh ddng lire hgc de danh gia kha 
nang vi pham lan dudng cua cua xe bus dugc 
phat trien tit md hinh nghien cuu ddng luc hgc 
khdng gian cua xe 2 cau trong trudng hgp xe 
quay vdng tren dudng (hinh 1) [I, 2]. 

2.1. Mo hinh khdng gian flong lyc hoc xe bus 
45 chd 

Hinh 1. Mo hinh khdng gian xe bus giu&ng ndm. 

Md hinh khdng gian md ta ddng luc hgc 
cua xe bus giudng nam 45 chd dugc the hien d 
hinh 1. Than xe dugc coi nhu mdt tam phang 
cd khdi lugng M dat tai trgng tara. Than xe cd 
6 chuyen ddng (6 bac tu do) bao gdm: 3 chuyen 
ddng tinh tien theo cac true x (true dgc), y (true 
ngang), z (true thang diing) va 3 gdc xoay 
tuang ling: cp (gdc lac dgc - quay quanh true y), 
p (gdc lac ngang - quay quanh true x), y (gdc 
lech ben - quay quanh true z). Vdi dac diem cd 
he thdng treo phu thudc, cac khdi lugng khdng 
dugc treo (cac cau xe) dugc coi nhu cac thanh 
phang, cd khdi lugng m^̂ , m^̂  ^^^ ̂ î ĥ gng tam 
cua chiing. Mdi cau xe cd 3 chuyen ddng tinh 
tien: Theo true dgc (x,, x^), theo true ngang (yj, 
y )̂, theo true thang diing (̂ ,̂, ^ ĵ) va 1 chuyen 
vi gdc lac ngang quanh true dgc (P^j, P^̂ ). Than 
xe dugc ndi vdi cac cau xe thdng qua he thdng 
treo (dac trung bdi cac do ciing Ĉ  va he sd can 
giam chan K, chi sdi: 1-Trudc; 2-Sau; ehl sdj: 
1-Trai; 2-Phai). Cau xe hen ket vdi mat dudng 
biing banh xe dan hdi, dac trung bdi do ciing 

Tren md hinh su dung cac ky hieu sau: 
OXYZ: He tpa do cd dinh; C, A,, A :̂ trgng tam 
ciia khdi lugng duge treo va cac khdi lugng 
khdng dugc treo trude (1) va sau (2); Ĵ , J , Ĵ : 
Md men quan tinh true x, y va z ciia khdi lugng 
duac treo xe tai; J, , J, : Md men quan tinh 
true x va true y cua khdi lugng khdng dugc treo "̂  
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cau thii i (i=l-2); (p_: Gdc quay ciia banh xe thii 
i (i^l-2, j^K2); L: Chieu dai ca sd ciia xe; l,, 
Î : Khoang each tu trgng tam than xe den cau 
trude va sau; 2^^, 2^^^: Khoang each giua tam 2 
banh xe cau trude va sau; 2 j , 2^ :̂ Khoang each 
giiia 2 vi tri dat nhip tren cau trude va sau. 

Nhu vay, md hinh cau tnic ciia xe tai se 
cd 14 tga do suy rdng (14 bac tu do) bao gdm: 
6 bac tu do md ta than xe (x, y, z, p, (p, y); 2 bac 
tu do md ta cau trude (̂ ^^ p^,); 2 bac tu do md 
ta cau sau (t,^^, p̂ )̂ va 4 bac tu do md ta gdc 
quay banh xe (̂ ,̂ i = 1, 2; j = 1, 2). 

2.2. Hd phirorng trinh vi phan mo ta dong lu-c 
hoc quay vong cua xe bus 45 chd 

He phuang trinh vi phan tdng quat md 
ta ddng luc hgc cua xe bus giudng n^m 45 chd 
dugc md tad he (I): 

J,9—lArcn^Fm+Psa*Fi!nh'Arc:i-'Fci,*Fcs*FtTi) 

-(-l/.,.M:--16i-^Af„)-{h,-r,)(F.„-F,^)-(/i-r;Xfv:i-f:::) 

, 4 ^(Faji +^aii+Ftni +-Piui)-tft„ ^Pni'^F^ +J=u:J 

J'«/Au^fPci.--'^r;j-fc/,-f^,>l+(raj,+F^-/^H,,-F^jA 

JI.3^Cas^ras^Fr^'FB,:J-IF^,jT^^-F;.^- TF^^) 

'fi.c-ff't:!.--'F^-f,^-F,;^A',^(F^+F,^-F^-F^Jb,-fF^ + F„,Jr, 

•'*,P, =-K -(^,+.^*K ' = 1-2- J =1.2 

Trong he phuang trinh (1) cd cac thanh 
phan lue sau: 

- Ndi lire cua he thdng fireo F^̂ , F̂ ^ dugc 
md ta theo phuang trinh (2) [1]: '^ '^'' 

^cr=C,(4-zJ.- F^-K„\£^-z,\ (2) 

treo; ^̂^̂  la chuyen vi ciia cac khdi lugng khong 
duge treo. 

- Cac phan lire thang diing F̂ .. giiia banh 
xe vdi mat dudng dugc xac dinh theo trang thai 
tiep xiic (hoac trang thai tach banh xe) nhu sau; 

-l; 'c„(K-iJ* 
-/;l<o (3) 

Voi ẑ^ la chuyen vi ciia kh6i luong dugc 

Trong do: h la map mo tai cac banh xe 
î ; 5̂ ĵ la chuySn vi thang diing cua tam banh xe 

î ; fj la do vong tinh ciia lop thii ij. 

- Cac luc doc, luc ngang tai m6i banh 
xe F ,̂ F̂  dugfc xac dinh tir mo hinh tich h^ 
(mo hinh lop theo Ammonn [3]). 

3. PHirONG AN KHAO SAT 

Viec mat on dinh quy dao chuyin dgng 
thudng xay ra khi quay vong o ban kinh voi 
van toe cao hoac goc quay vong g4p. Khao sat 
nay chi tap trung nghien cuu trang thai quay 
vong cua xe voi cac diSu kien dugc dinh nghTa 
truoc: Bao gom goc quay banh xe din huong 
va van toe doc xe. 

Hien nay, chua eo tieu chuan nao de 
danh gia kha nang vi pham lan ducmg khi quay 
vong. Trong nghien cuu nay su dung vi tri cua 
cac diem gioi han cua xe bus giuong njm 45 
ch6 de xac dinh hanh lang quet dk danh gia 
trang thai vi pham lan duong ciia xe khi quay 
vong. 

4. KET QUA KHAO SAT 

Anh huong cua cac thong s6 su dung 
den kha nang vi pham lan duong ciia xe kbi 
quay vong dugc danh gia trong cac khao sat 
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dudi day, vdi gia thiet d td quay vdng dSu trong 
mdt cung dudng cd ban kinh khdng ddi R = 
40m va cd be rdng lan dudng theo tieu chuSn la 
3.75m. 

4.1. Anh hirdng cua goc quay banh xe d^n 
hirdng d§n hanh lang an toan chuyin dong 

Trong nghien ciiu nay, gdc quay banh 
xe dan hudng thay trong khoang 6 = [8^ 11"], 
budc nhay 0.1"; vdi mdt van tdc eua xe khdng 
ddi V = 40 km/h. 

Hinh 2. Hdnh lang chuyin dong cua xe v&i v = 40 
km/h, d = 9.1", bdn kinh cung dudng R = 40m, be 

rdng du&ng b^ = 3.75m 

Hinh 2, hinh 3 va hinh 4 the hien kdt 
qua khao sat hanh lang chuyen ddng ciia xe 
khi van tdc khdng ddi v = 40 km/h tuong iing 
vdi cac gdc quay banh xe dan hudng 5 ^ 9.1"; 
8.7"; 9.5". Trong cac hinh ve, dudng net diit 
mau hdng the hien quy dao ciia trgng tam xe 
(x^,y^), cac dudng mau dd thd hien gidi ban lan 
dudng (Rmin, Rmax), cac dudng mau xanh la 
cay va xanh tim than the hien hanh lang quet 
ciia xe (quy dao chuyen ddng cua 4 diem gidi 
ban ngoai Cling (X|,,y,|), (Xj^.y,;), (x^py^,) va 
(Xj ,̂y23)). 0 hinh 2, khi xe chuyen ddng vdi van 
tdc khdng ddi v = 40 km/h vdi gdc quay banh 
xe din hudng S = 9.1". Trong trucmg hgp nay, 
xe chuydn ddng khdng vi pham lan dudng do 
quy dao chuyen ddng cua tat ca cac diem gidi 

han ngoai cua xe d iu nam trong hanh lang lan 
dudng gidi ban ben trong va ben ngoai. Hinh 
3, thd hien kdt qua khao sat khi gde quay banh 
xe dan hudng 5 - 8.7". Ci diiu kien quay vdng 
nay, mdt phin xe se vi pham lan dudng ben 
trong (ben phai theo hudng chuyen ddng cua 
xe). Diiu dd cd thd dSn d in va cham vao thanh 
Id dudng hoac cac phuong tien d Ian ben trong. 
Hinh 4, thd hien kdt qua khao sat vdi gdc quay 
banh xe dan hudng 6 ^ 9.5". Liic nay, mdt phin 
xe se vi pham lan dudng ben ngoai (ben trai 
theo hudng chuyen ddng ctia xe), dan den cd 
the va cham vdi cac phuang tien hoac le dudng 
d lan ben ngoai. 

\ ". ,* .r l 

- - ( • ^ i W l 

Hinh S. Hdnh lang chuyin dpng ciia xe v&i v = 40 
km/h, 6 = 8 7" 

10D 

» 

i 40 

2tl 

/ ' ' 

0 
;i|ftii 

Hinh 4. Hdnh lang chuyen dpng cua xe v&i v = 40 
km/h, d = 9.5° ^ 
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chu thii i (i=I-^2); (p̂ : Gdc quay ciia banh xe thii 
i (i-I^2,j=1^2);L: Chiiu dai easd ciia xe; I,, 
1,: Khoang each hi trgng tam than xe din eau 
tnrdc va sau; 2 ,̂, 2^^^•. Khoang each giiia tam 2 
banh xe ciu trude va sau; 2^,, 2̂ ,̂ : Khoang each 
giua 2 Vl tri dat nhip tren cau ttude va sau. 

Nhu vay, md hinh cau tnic eua xe tai se 
ed 14 tga do suy rdng (14 bac hr do) bao gdm: 
6 bae tu do md ta than xe (x, y, z, p, (p, \|/); 2 bac 
tu do md ta ciu trude (t,^^, p^,); 2 bac tu do md 
ta cau sau (̂ ,̂, p̂ )̂ va 4 bac tu do md ta gdc 
quay banh xe (tp̂ , i ̂  1, 2; j = 1, 2). 

2.2. He phirong trinh vi phan md ta dong lyc 
hoc quay vdng cua xe bus 45 cho 

He phuang trinh vi phan tdng quat md 
ta ddng luc hgc cua xe bus giudng nam 45 chd 
dugc mdtadhe (1): 

'.W=i^,-t-frii-t-F^^-Fji.-J^j|-iV:,-Fc=-f"^; 

AlJ-=/;iiCOsi\ -F^,,QOS&^+F,iiSmS„*F,„sio^;-F^,,-i-F,~-\Iifn 

-l:(.F^\+f^B)+'i(^>n'^^i^F^asA:.--F^anS,,.fF^cosS,^-) 

J,V^-l,{F^A + Fi,i-tF^+F^yu{Fc:,*Fia + Fc^*F,^) 

-{Mn*M,^+M,,+M:.)-{h,-r,){F,u*F,^)-(h,-r,XF.^-^F^) 

•lJ^(l'ai-'-Ftu-Fa,-F^.fH)+{Fai+F^-F^-F^fH. ' ' ' 

JjjPj,=(Fco+Fai-F^,rFa,^^,^(F^,+Fi^-Faj,--F^Jb; 

^IF^i,cosS,,^F^^as3^*F^^^S^^-F^sn,Sa)n 

m„r^ =(F^ -^F^j^'F,^ -F^f-fF^^ *F^ -F^ *F^^) 

JM^.o''<Fc2^F^-F^^-F^)Wj+(F^^+Fi^-F^_^-F,^)b,-*-(F^^-'rF.,)r, 

Trong he phuang ttinh (1) ed cae thanh 
phan luc sau: 

- Ndi luc ciia he thdng tteo F̂ .̂ , F dugc 
md ta theo phuang ttinh (2) [1]: 

Fc,-C^\c^-z^\: F^=K^[^^.z^^ (2) 

Vdi z la chuyen vi cua khdi lugng duac 

treo; ^̂ ^ la chuyen vi cua cac khdi lugng khong 
dugc tteo. 

- Cac phan luc thSng diing F̂^̂  giira banh 
xe vdi mat dudng dugc xac dinh theo ttang thai 
tiip xiic (hoac ttang thai tach banh xe) nhu sau; 

L,{h-iAv 

Trong dd: h. la map md tai cac banh xe 
1; ̂ ĵ la chuyen vi thang diing ciia tam banh xe 

i; f \k do vdng tTnh cua ldp thii ij. 

- Cac luc dgc, luc ngang tai moi banh 
xe F , F dugc xac dinh tu md hinh tich hop 
(md hinh Idp theo Ammoim [3]). 

3. PHU'ONG AN KHAO SAT 

Viec mat dn dinh quy dao chuyen dong 
thudng xay ra khi quay vdng d ban kinh voi 
van tde cao hoac gde quay vdng gap. Khao sat 
nay chi tap trung nghien ciiu trang thai quay 
vdng ciia xe vdi cac dieu kien duge dinh nghia 
trude: Bao gdm gdc quay banh xe dan hudng 
va van tdc dgc xe. 

Hien nay, chua cd tieu chuan nao de 
danh gia kha nang vi pham lan dudng khi quay 
vdng. Trong nghien ciru nay su dung vi tti cua 
cac diem gidi ban eiia xe bus giudng nam 45 
ehd de xac dinh hanh lang quet di danh gia 
trang thai vi pham lan dudng cua xe khi quay 

4. KET QUA KHAO SAT 

Anh hudng ciia cac thdng sd su dung 
den kha nang vi pham lan dudng ciia xe khi 
quay vdng dugc danh gia trong cac khao sat 
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dudi day, vdi gia thiet d td quay vdng ddu trong 
mdt eung dudng cd ban kinh khdng ddi R = 
40m va cd be rdng lan dudng theo tieu chuin la 
3.75m. 

4.1. Anh hirmig cua gdc quay banh xe dSn 
hirdrng den hanh lang an toan chuydn ddng 

Trong nghien ciiu nay, gdc quay banh 
xe dSn hudng thay trong khoang 5 ^ [8°, II"], 
budc nhay O.I"; vdi mdt van tdc eiia xe khdng 
ddi V ^ 40 km/h. 

x(m) 
Hinh 2. Hdnh lang chuyin dpng cua xe v&i v = 40 
km/h, d = 9.1", bdn kinh cungdu&ngR = 40m. be 

rpng du&ng b^ = 3.75m 

Hinh 2, hinh 3 va hinh 4 the hien ket 
qua khao sat hanh lang chuyen ddng eua xe 
khi van tdc khdng ddi v = 40 km/h tuang iing 
vdi cac gdc quay banh xe dan hudng 6 = 9.1"; 
8.7"; 9.5". Trong cac hinh ve, dudng net diit 
mau hdng the hien quy dao eua ttgng tam xe 
(x^,y^), cac dudng raau do the hien gidi han lan 
dudng (Rmin, Rmax), cac dudng mau xanh la 
cay va xanh tim than the hien hanh lang quet 
ciia xe (quy dao chuyen ddng cua 4 diem gidi 
han ngoai Cling (x,|,y,,), (x,j,yij), (x^py^,) va 
(x^2^y^^)). 0 hinh 2, khi xe chuyen ddng vdi van 
tdc khdng ddi v - 40 km/h vdi gdc quay banh 
xe dan hudng 6 = 9.1". Trong trudng hgp nay, 
xe chuyen dgng khdng vi pham lan dudng do 
quy dao chuyen ddng cua tat ca cac diem gidi 

ban ngoai cua xe deu nam trong hanh lang Ian 
dudng gidi han ben trong va ben ngoai. Hinh 
3, the hien ket qua khao sat khi gdc quay banh 
xe dan hudng 5 ^ 8.7". CJ dieu kien quay vdng 
nay, mgt phan xe se vi pham lan dudng ben 
ttong (ben phai theo hudng chuyen ddng ciia 
xe). Dieu dd cd the dan den va cham vao thanh 
le dudng hoac cac phuang tien d Ian ben ttong. 
Hinh 4, the hien ket qua khao sat vdi gdc quay 
banh xe dan hudng 6 ^ 9.5°. Liic nay, mdt phan 
xe se vi pham lan dudng ben ngoai (ben trai 
theo hudng chuyen ddng cua xe), dan den cd 
the va cham vdi cac phuang tien hoae le dudng 
d lan ben ngoai. 

Hinh 3. Hdnh lang chuyin ddng cua xe v&i v = 
km/h. 3 = 8.7" 

•>j,Vl 

0 

•30 

Hinh 4. Hdnh lang chuyen ddng cua xe vcri v = 40 
km/h, 3 = 9.5" ^ 
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4.2. Anh huffng cua van toe xe den mat on 
dinh chuyen dong Idii quay vong 

Hinh 5. Hdnh lang chuyen dpng ciia xe vdi 

S = 9.2". V = 36 km/h 

x(m) 

Hinh 6. Hdnh lang chuyen dpng cua xe vdi 

5 = 9.2". v = 54 km/h 

Trong nghien ciiu nay, thdng so dugc 
khao sat la cac van tdc chuydn ddng ciia xe ttong 
khoang gia tti v - [38, 64] km/h, budc nhay 2 
km/h vdi mdt gdc quay khdng ddi 5 = 9.2". 

Hinh 5, ket qua khao sat khi gdc quay 
banh xe dSn hudng khdng ddi 5 = 9.2" vdi van 

tdc ctia xe V = 36 km/h. O dieu kien quay vong 
nay, mdt phan xe se vi pham lan dudng ben 
ttong. Hinh 6, the hien ket qua khao sat vdi goc 
6 ̂  9.2" va van tdc v ̂  54 km/h. Trong trudng hop 
nay, mdt phan xe se vi pham lan dudng ben ngoai. 

Bang 1, trinh bay ket qua khao sat t6ng 
hgp ve kha nang vi pham Ian dudng tdng hop 
tli 2 dang khao sat d fren, khi thay ddi van t6c 
ctia xe trong khoang tu 36 km/h den 54 km/h, 
gdc quay vdng ciia banh xe dan hudng ttong 
khoang tir 8" den 11". Cac d cd gia tri 1 va man 
xam nhat the hien ttang thai quay vdng vi pham 
lan dudng ben trong (lan ben phai xe). Cac 6 
cd gia tri 0 va mau frang the hien ttang thai xe 
dam bao di trong lan dudng cua minh. Cac 6 co 
gia tri -I va mau xam dam the hien ttang thai 
quay vdng vi pham Ian ben ngoai (lan ben trai 
xe). Trudng hgp v = 36 km/h; khi 5 < 9"̂, xe 
deu cd trang thai quay vdng vi pham lan dudng 
ben trong; khi 5 > 9.2", xe diu cd ttang thai 
quay vdng vi pham lan dudng ben ngoai; chi co 
ket qua khao sat vdi 5 ^ 9.1" thi xe quay vdng 
vdi quy dao nam trong Ian dudng mong mudn. 
Ket qua ciing cho thay, trang thai quay vdng 
ciia xe rat "nhay" vdi su thay ddi gdc quay cua 
banh xe din hudng. Trudng hgp 8 - 9.2": Khi 
V < 36 km/h, xe deu cd trang thai quay vdng vi 
pham lan dudng ben ngoai; Khi v > 54 km/h, xe 
deu cd frang thai quay vdng vi pham lan dudng 
ben frong. Trong dai van tdc v hi 38 km/h d̂ n 
52 km/h, xe quay vdng vdi quy dao nim ttong 
lan dudng mong mudn. Kit qua cung cho thay 
trang thai quay vdng ctia xe cung kha "nhay" 
vdi su thay ddi van tdc chuydn ddng ciia xe. 
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X1. Kit qud khdo sdt on dinh quy dgo (viphgm ldn du&ng) cua xe khi quay vdng deu 
trin cung duang cd bdn Idnh R = 40m. bi rpng ldn du&ng 3.75m: 

\ 5 ( « ) 

<36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
60 

<8.5 8.6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8.7 8.8 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8.9 9 9.1 

•M« 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 

9.2 

»-r' 
m. ^^E 
0 
0 
0 
0 
0 
0 
0 
1 

9.3 

-1 
-1 
-1 

5 -1 

*1 
A -1 
'̂ -1 
-1 
-1 

-1 

9.4 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

>9.5 

mm -1 
-1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 

Cac ket qua khao sat la phii hgp vdi ly 
thuyet ve eac frang thai quay vdng: Trang thai 
quay vdng lam cbo xe vi pham lan dudng ben 
ngoai thudng xay ra vdi cac gdc 5 nhd. Gdc 5 
cang ldn thi sir vi pham ngoai cang it. Trang 
thai quay vdng vi pham lan dudng ben trong 
thudng xay ra vdi cae gdc 6 Idn. Khi van tdc 
cang tang thi frgng tam xe cang ra ngoai tam 
dudng mong mudn. Cdn van tdc cang giam 
thi frgng tam cang vao frong cua dudng mong 
mudn. Cac ket qua khao sat eho thay van tdc 
cang cao thi kha nang vi pham lan dudng ben 
ttong cang cao, van tde cang thap thi kha nang 
vi pham ben ngoai cang eao. 

5. K£T LUAN 

Ket qua danh gia kha nang vi pham 
Ian dudng cua xe bus 45 chd bang md hinh ly 
thuydt cd the dugc sir dung cho cac dinh hudng 
ling dung trong danh gia chat lugng thiet ke cua 
xe, cung nhu lam co sd cho bai toan dieu khien 
quy dao chuyin ddng ciia xe. Viec dieu khien 
cd the tac ddng vao thay ddi van tdc hoac gdc 
danh lai (gdc quay banh xe dan hudng), do la 
ca sd khi thiet ke eac loai xe thdng minh khdng 
ngudi lai. Md hinh cung cd the dugc md rgng 

de nghien ciiu anh hudng ciia eac thdng sd ket 
cau (do Cling Idp, ty sd truyen dan ddng lai), 
hoac cac thdng sd ngoai canh (gid ngang, do 
nghieng ngang ctia dudng) den dn djnh quy dao 
chuyen ddng ciia xe bus. Ngoai ra, tii cac dii 
lieu xac dinh frang thai vi pham lan dudng cd 
the dinh hudng ra miic canh bao cho ngudi lai 
xe de giam tdc dd hoac tang giam gdc danh lai 
khi quay vdng hoac cd the lam ea sd cho bai 
toan dat bien ban che tdc do trude cac dudng 
vdng, dudng xuyen.*> 
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