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NGHIEN CUU KHOA HOC

Nghién ctru sw anh hwéng ciia mat dwérng dén quy dao
quay vong cua xe 0 t6 tai
Studying the influence of road surface on the turning trajectory of trucks

Pao Bwrc Thu", Nguyén Dinh Cwong', Pham Van Trong', Vii Van Chwong' ,LIU Qi-yue?
*Tac gia lién hé: ducthuhd@gmail.com

"Trwdng Pai hoc Sao Do

2Trwdng Dai hoc Giao thédng Tay Nam (Trung Québc)
Ngay nhan bai: 15/02/2023

Ngay nhan bai sau phan bién: 31/5/2023

Ngay chap nhan d&ng: 02/10/203

Tom tat

Trong qua trinh van chuyén thi co thé hé s6 bam & cac banh xe c6 thé khac nhau, dan dén hé sb can lan & cac
banh xe ciing khac nhau lam anh hwéng dén quy dao quay vong cla xe 6 t6. Bai bao trinh bay két qua nghién
ctvu s &nh hwéng cta hé sé bam cling nhu hé sb can lan twong (ng dbi voi cac loai mat dwong téi quy dao
quay vong cua xe 6 t6 tai bang phan mém Matlab Simulink két hop véi phwong phap Monte Carlo. Két qua
nghién ctru co thé ng dung dé danh gia déng lwc hoc quay vong clia 6 to tai khi thiét ké, hoan cai hay dwa ra
mot sb khuyén nghi trong khai thac st dung 6 t6 tai khi di vao dwéng vong.

Ttr khéa: Phuong phap Monte Carlo; déng luc hoc 6 t6; bién ngéu nhién; chét luong mét duong.

Abstract

During transportation, it is possible that the coefficient of traction at the wheels may be different, leading to the
coefficient of rolling resistance at the wheels being also different, affecting the rotational trajectory of the car. This
paper presents the results of research on the influence of the coefficient of traction as well as the corresponding
rolling resistance coefficient for different types of road surface to the turning trajectory of trucks using Matlab
Simulink software combined with Montenegro method Carlo. The research results can be applied to evaluate the
rotational dynamics of trucks when designing, converting or making some recommendations in the exploitation
and use of trucks when entering a roundabout.

Keywords: Monte Carlo method,; automobiles dynamics; random variable; pavement quality.

1. DAT VAN BE Dwa vao loai dwéng ma xe 6 t6 tai thwong di chuyén,
nhém tac gid sé khado sat sw chuyén dong cla xe 6 to
tai & cac loai dwong: Bwong nhwa kho, dwong nhya
wét, duwdng dat kho va duong dat wét. Trong bai bao
nay tac gia sé st dung phwong phap Monte Carlo dé
khdo sat dong lwc hoc cla xe 6 to tai khi di vao dwong
vong véi hé sbé bam & cac banh xe Ia khac nhau.

Khi 6 t6 tai di vao dwdng vong la qué trinh cé nhiéu
xay ra tai nan trong qua trinh chuyé&n dong. Trong diéu
kién duwdng xau thi co thé hé sb bam & cac banh xe la
khac nhau.

Tuy theo diéu kién loai dwérng khac nhau va tinh trang
clia mat dwong thi hé sd bam va hé sb can lan ciing
thay doi lam quy dao chuyén dong cla xe 6 t6 ciing 2. MO HINH DPONG LY'C HOC
thay déi theo. Hé sb bam va hé sb can lan twong (ng

véi cc loai duoc nhu trong Bang 1. Trong qua trinh 6 t6 quay vong, cac lwc va mé men tac

3 X ) dung vao xe 6 t6 dwgrc mo ta trén Hinh 1.
Bang 1. Hé s6 bam va hé sé can lan cia moét sé loai
duong [1]

Loai dwong Hé s6 bam | Heé sé can lan

Buwong nhwa khdé | 0.70 - 0.80 0.015-0.018

Puwong nhuwa wot | 0.35-0.45 0.012-0.015
Puwong dat kho 0.50 - 0.60 0.025 - 0.035
Puwong dat wét | 0.20 - 0.40 0.05-0.15
Pwong cat kho 0.20-0.30 0.10-0.30
Puwong cat wot 0.40-0.50 0,12

Ngudi phan bién: 1. PGS.TS. Tran Van Nhw
2. TS. Cao Huy Giap
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Hinh 1. Cac luc va mé men tac dung lén 6 t6

Theo tai liéu [2] va [4] ta c6 cac phwong trinh dong lwc
hoc quay vong cua 6 to:

L (S, +5,)cos B+ (F, + F,)sin B+, + 5, Jsina — "
" 1
—[(S, +8,)sin = (F, + F,)cos f = (F, + F,)]cosa}

d:

[(S,+8,)cos B+S,+8, +(F, +F,)sin ]
myvcosa

vsina

veoso

(2)

=JL[(SI +58,)a.cos B— (S, +8,)b+(S, —Sz)%’.sinﬂ+

’ 3)

t t
+(F, + F,))asin B —(F, —FZ)E’(:OS,B—(F3 —F4)5“}

Tai trong thang dng tac dung 1én 4 banh xe nhu sau:

1
ZI_EZt_AZt (mg—AZJ (4)
Z, lZ +AZ, = [ gb—AZJ-i- (5)
2 L
Z,- 7 _az - (mga+AZ) 6)
2 L
Z4=IZ,+AZ,=1(m.ga+AZ)+AZ, (7)
2 s s 2 L s

Sy chénh léch tai trong gilra banh truwdc va banh sau:

AZ =[vcosa —v(a +é)sina]m—h

(8)
Sy chénh léch tai trong gilra 2 banh xe phia trwéc:

1V b'
:__[m _pt
tt / )

+C m _mt (pt_ 1 )_mX (p_&'_hs )+mt Vlht H]

@ 1 \l
€ Cy+C,—m'gh

Sy chénh Iéch tai trong gilra 2 banh xe phia sau:
1y [’ a'p
Ut RT1TT
+Csmh—mt (p,—h")y—m "(p,—h")
€ C,+C,—m'gh'

(10)

+mt l'ht H]

LIEN NGANH CO KHI - DONG LUC

Trong do:

v: Gia téc cla 6 t6;

& : Van tbc goc léch than xe;

& : Gia tbc goc xoay than xe;

F: : Lvcdoctacdunglén 66 trong qué trinh chuyén dong;
Pﬁ: Lwe can lan;

S;: Cac phan lyc ngang clia mat dwong tac dung 1én
vét clia banh xe;

M . M6 men can quay;

B Géc danh lai;

t, t: Chiéu rong vét 16p banh xe trudc va banh xe sau;
m: Khéi lwong cla toan xe;

m’: Khéi lwong phan duoc treo cia 6 t6;

m,”: Khéi lwong phan khéng dugc treo cau trudc;

m_”: Khéi luong phan khéng duoc treo cau sau;

h: Chiéu cao trong tam xe;

h’: Chiéu cao trong tam phan dwoc treo cta 6 to;

h,”: Chiéu cao clia phan khéng duoc treo cau trudc;
hs”: Chiéu cao ctia phan khéng dwoc treo cau sau;

I: Chiéu dai co s& cla 6 to;

R: Ban kinh quay vong thuc té cta 6 t6;

C,: Do clring clia cau trudec;

C,: b6 ctrng cau sau.

3. KET QUA KHAO SAT

Khao sat trén xe 6 t6 tai nhd Suzuki Super Carry 650
kg c6 dong co Qét phia trwéc va cau sau chu dong va
v&i cac thong so6 clia xe & Bang 2.

Bang 2. Cé4c théng sb cla xe 6 t6 tai khdo sat

TT Tén goi DPon vi | Gia tri
1 | Khéi lwong toan bo xe khi day tai| kg 1450
2 |Chiéu dai co sé 6td m 1.84
3 thang cach twr trong tdm - cau m 0.843
trwdc

4 Khoang cach ttr trong tdm - cau m 1007
sau

5 Chlfau rong vét 10p banh xe m 1.3503
trwoc

6 |Chiéu rong vét16p banh xe sau| m | 1.3716

7 |Chiéu cao trong tam 6t6 m | 0.5121

8 Chiéu cao trong tdm cua phan m 05425
dwoc treo

9 | Ban kinh banh xe tinh m 0.2682

10 | Ty sb truyén cla hé thdng lai 21.2

V&i hé phwong trinh dwoc trén, st dung chqug trinh
Matlab Simulink mé phdng trong trwéng hop diéu khién
goc xoay vanh tay lai dwgc xac 1ap nhw Hinh.2.

Tap chi Nghién ctru khoa hoc, Trudng Pai hoc Sao Do, S6 3 (82) 2023



NGHIEN CUU KHOA HOC

géc danh lai (rand)
~
T

o

L L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

théi gian (gidy)

Hinh 2. M6 phdng géc xoay vanh tay lai

Khao sat xe 6 t0 tai & cac van toc 1a 20 km/h, 30 km/h,
40 km/h, 50 km/h. St dung phwong phap Monte Carlo
v&i phuong phap ldy mau Uniforme, sb luvong 1y mau
la 1000 [3], [5]. Quy dao chuyén déng cla xe 6 to tai
duoc biéu dién twong (g véi cac van téc & cac Hinh 3,
Hinh 4, Hinh 5, Hinh 6.

y ()
y(m)

| \
.

~=1
)

w0

xim)

d. Puwong dat weot

c. Buong dat kho
Hinh 3. Quy dao chuyén déng cta xe véi vén tbc
v =20 km/h

50

=
yim)

y(m)

x(m)

a. Budng bé téng khd b. Bwong bé téng wot

\ Y
i

I

/

[ [
) a0

x(m)

d. Pudng dat wot

c. Buong dat kho

Hinh 4. Quy dao chuyén déng cta xe véi vén tbc
v =30 km/h

¥(m)

v (m)

¢. Puong dét kho d. Budng dat uot

Hinh 5. Quy dao chuyén déng cta xe véi vén tbc

v =40 km/h
//—_~\\
24 A\
1 ] “
% \3 7 € " %
Nz i =
N\ = . 1 \
N\ Jt’e
a. Budng bé tong khé b. Bwdng bé tdng wot
5
w ,”—"..\\
»
o | !
S s

0 8 10 120 0
0 w0 40

c. Pudng dat kho d. Budng dat uwot
Hinh 6. Quy dao chuyén déng cua xe véi vén toc
v =50 km/h

Trong cac hinh vé trén quy dao chuyén dong cla xe
6 t6 tai dwoc thé hién |1a cac dworng cong nét lién. Hai
duwong nét diet thé hién ving chuyén dong an toan cta
xe 6 t6 tai. Hai dwdng nay dwoc xac dinh bang cach st
dung quy dao quay vong ly thuyét cla xe 6 to tai voi
vanh tay lai dwg'c méd phdng & Hinh 2, réi cong va tr
2 mét. Nhw vay, twong (ng véi cac van tdc khac nhau
thi vung an toan nay ciing khac nhau.

Do méi lan mé phéng qu§ dao chuyén dong cua xe 6
t6 thi hé sé bam & cac banh xe la khac nhau va hé sb
can lan cling thay déi do d6 ta nhan dwoc cac két qua
khac nhau twong (rng véi cac dwéong nét lién mau dé.

Khi van tbc tang 1&n lam lwc ly tam téng va lam cho qiy
dao thuc té ctia xe 6 td khac nhiéu so vé&i quy dao quay
vong ly thuyét, quy dao cla xe 6 td tai c6 xu hwéng
quay vong thiéu.

44 Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 3 (82) 2023



Thoi gian tang thi quy dao cla xe tai c6 thé ra ngoai
vung an toan. Bang 3 thé hién thoi diém co thé xay ra
hién twong xe 6 t6 tai ra ngoai vang an toan twong (rng
v&i van tdc va loai dwong.

Bang 3. Thoi diém xe c6 thé ra ngoai viing an toan (giay)

Van téc
k)| 50 | 30 | 40 | 50
Loai dwéng
Pwong nhwa kho - 12.23 | 3.21 | 3.04
Puwong nhya wét 3.20 2.30 214 1.9
Puong dat kho - 320 | 243 | 217
Puong dat wét 187 | 1.81 | 1.74 | 1.56

Dwa vao Bang 3, khi xe 6 t6 tai di chuyén véi tbc do
thap (20 km/h) v&i dwdng nhwa khé hoac dudng dat
kho thi quy dao cliia xe luén nam trong vung an toan.

Khixe 6 t6 tai chuyén déng & 50 km/h dbivéidwongnhua
kho thi sau 3.04 giay xe co thé ra ngoai vung an toan.
Tuy nhién, in thoi gian nay thi ngudi lai co thé nhan
ra dwgc xe sap ra ngoai vung an toan va sé tac dong
vanh tay lai dé giup xe chuyén ddng vao vung an toan.
DA voi loai dudng dét wot thoi gian xe 6 16 co thé ra ngoai
viing an toan kha ngan, déi vé&i céc lai xe mai co thé khong
phan trng kip, lam cho xe 6 t6 lao ra khéi lan dwdng.

4. KET LUAN

Nhom tac gia da str dung phwong phap Monte Carlo
két hop v&i phan mém Matlab Simulink d& mé phdéng
md hinh xe 6 t6 tai di vao dwéng vong voi nhiéu loai
duwong khac nhau. Qua d6, nhém tac gia dwa ra mot sé
két luan va khuyén nghj sau:

AUTHORS INFORMATION

Dao Duc Thu', Nguyen Dinh Cuong', Pham Van Trong’,
Vu Van Chuong', LIU Qi-yue?

*Corresponding Author: ducthuhd@gmail.com

'Sao Do University;
2Southwestern Jiaotong University (China).

LIEN NGANH CO KHI - DONG LUC

- Khi xe quay vong véi van toc thap thi quy dao quay
vong thyc té sé gan véi quy dao ly thuyeét.

- Khi di chuyé&n & duéng bé tong kho sé gitip cho xe 6 o
an toan hon khi quay vong. Khi xe chuyén déng & loai
duwong dat wédt sé rat nguy hiém, can phai giam téc do
dé c6 thé dadm bado an toan trong qua trinh quay vong.

LOI CAM ON

Két qua nghién ctru nay thudc dé tai KHCN cép co s&,
ma s6 05.KHCN/22-23 duwoc tai tro bdi Trwerng Dai hoc
Sao D4. Nhém tac gid chan thanh cdm on sw hd tro
ctia Trwdng Dai hoc Sao D6 dé tao diéu kién dé chung
t6i hoan thanh nghién ctru nay.
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Tap chi Nghién ciru khoa hoc, Truong Dai hoc Sao Do (P. ISSN 1859-4190, E. ISSN 2815-553X), thuong xuyén
cong bé két qua, cong trinh nghién clru khoa hoc va cdng nghé clia cac nha khoa hoc, can b, giang vién, nghién
ctru sinh, hoc vién cao hoc, sinh vién & trong va ngoai nudc.

1. Tap chixuat ban 01 s6/quy bang hai ngon ngir tiéng Viét va tiéng Anh. Tap chi nhan ding cac bai bao khoa
hoc thudc cac linh vuc: Dién - Dién tir - Tu dong héa; Co khi - Dong luc; Kinh té; Triét hoc - Xa hdi hoc -
Chinh tri hoc; Céc linh vuc khac gdm: Cong nghé thong tin; Héa hoc - Céng nghé thuc pham; Ngon nglr
hoc; Toan hoc; Vat ly; Van héa - Nghé thuat - Thé duc thé thao...

2. Bainhan ding 13 nhirng cong trinh nghién ciru khoa hoc chua cong bé trong bat ky an pham khoa hoc nao.

3. Toa soan chi nhan bai bao glri online trén website http:/tapchikhcn.saodo.edu.vn. Bai bao giri vé toa
soan dudi dang file dién tir (*.doc *.docx va *.pdf); cudi bai bao, tic gia ghi roé théng tin dja chi lién hé, s6
dién thoai, email va cap nhat thong tin trén website. Bai bao phai dugc trinh bay ding dinh dang, ro rang;
Trudng hop bai bao phai chinh stra theo thé 1€ hodc theo yéu cau clia Phan bién thi tac gid sé cap nhat trén
website. Ngudi phan bién sé do toa soan mai. Toa soan khong guri lai bai néu khong duoc dang.

4. Céc cong trinh thudc dé tai nghién ciru c6 Co quan quan ly can kém theo gidy phép cho cong bé cla co
quan (Tén dé tai, ma sd, tén chi nhiém deé tai, cap quan ly,...).

5. Tén bai bao trinh bay bing hai ngon ngir (tiéng Viét va tiéng Anh), font Arial, ¢ chir 14, in dam, can gilra.

6.  Tén tac gia (khéng ghi hoc ham, hoc vi), font Arial, ¢& chir 10, in dam, can I€ phai; co quan cong tac clia cac
tac gia, font Arial, c& chir 9, in nghiéng, can |é phai.

7. Chir “Tom tat" in dam, font Arial, c& chir 10; Noi dung tém tat cua bai bao khéng qua 10 dong, trinh bay
bang hai ngdn ngir (tiéng Viét va tiéng Anh), font Arial, ¢& chir 10, in thudng.

8. Chir “Tir khéa" in dam, nghiéng, font Arial, c& chir 10; Cé tir 03+05 tir khoa, font Arial, c@ chir 10, in
nghiéng, ngan cach nhau béi dau cham phay, cudi cung la dau cham.

9. Noi dung bai bao viét bang tiéng Viét hoac tiéng Anh; Néu Ia bai bao viét bing tiéng Viét: Tiéu dé tiéng
Viét trudc, tiéng Anh sau; Tom tat tiéng Viét trudc, tiéng Anh sau; Tir khéa tiéng Viét trudc, tiéng Anh sau;
Néu la bai bao viét bang tiéng Anh: Tiéu dé tiéng Anh trudc, tiéng Viét sau; Tom tat tiéng Anh trudc, tiéng
Viét sau; Tir khéa tiéng Anh trudc, tiéng Viét sau.

10. Bai bao dugc danh may trén khé gidy Ad (21 x 29,7cm) c6 do dai khéng qua 8 trang, font Arial, c& chir 10,
gian dong At least 12pt, Before 3pt, After 3pt; can Ié trén 2.5cm, dudi 2.5cm, trai 3cm, phai 2cm; hinh vé
phai ré rang, di nét va dugc dinh dang dudi dang file anh (*.jpg); Phuong trinh, cong thirc phai soan thao
bang Mathtype hodc Equation; Phan ndi dung bai bao dugc chia thanh 02 c6t, khoang cach cot |a 1cm;
Trong trudng hop hinh vé, hinh anh ¢6 kich thudc Ion, bang biéu c6 dé rong Ion hodc cdng thirc, phuong
trinh dai thi cho phép trinh bay duéi dang 01 cot.

11. Tailiéu tham khao dugc sip xép theo thir tu tai liéu duoc trich dan trong bai bao.

- Néu Ia sach/luan an: Tén tac gia (ndm), Tén sach/luan an/luan van, Nha xuat ban/Truédng/Vién, 1an xuat
ban/tai ban.

- Néu la bai bdo/bao cdo khoa hoc: Tén tac gia (ndm), Tén bai bdo/bdo céo, Tap chi/Hoi nghi/Héi thao, Tap/
Ky yéu, sé, trang.

- Néu 13 trang web: Phai trich dan day du tén website va dudng link, ngay cap nhat.

12. Pinhdangmaubaibaotham khaotaidia chihttp:/tapchikhcn.saodo.edu.vn/news/detail/198/format_paper
Bai bao sau khi xuat ban sé dugc céng bé trén http:/tapchikhcn.saodo.edu.vn.
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