Journal of Science and Transport Technology

University of Transport Technology

Article info
Type of article:
Original research paper

*Corresponding author:

E-mail address:
chinhnv@utc.edu.vn

Received:
14/04/2022
Accepted:
18/05/2022
Published:
26/05/2022

Determination of safe operating speed of
cars running on circular curves in

Vietnam conditons

Nguyen Van Chinh*
*University of Transport and Communications

Abstract: One of the most important goals in road construction is to
provide safe driving at high speeds in order to reduce trip time and
increase investment efficiency. However, when a car run on a circular
curve, it will be affected by centrifugal force, causing the vehicle to be
in danger of overturning and sliding on the road surface, causing traffic
insecurity. Therefore, it is necessary to study and determine the
operating speed when cars run on a circular curve to ensure traffic
safety. Based on analyzing the relationship between the speed and
radius of the circular curve to the stability condition of the car, the article
has researched and recommended the operating speed to ensure
safety when cars run on circular curves with minimum radius and
normal radius. The research results of the article are the basis for the
management agency to determine the reasonable operating speed of
the route.
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Tém tat: Muc tiéu quan trong khi dau tw xay dwng tuyén dwong 1a xe
chay an toan véi van tbc cao dé rat ngén thoi gian van chuyén, nang
cao hiéu qua dau tw. Tuy nhién khi xe 6 t6 chay trong dwdng cong nam
dang tron sé chiu anh hwéng cla luc ly tam khién xe c6 nguy co b lat,
trwot trén mat dwdng gay mat an toan giao théng. Do vay can phai
nghién ctu, xac dinh van tdc khai thac khi xe 6 t6 chay trong duéng
cong nam dang trén d&m bao an toan giao théng. Trén co s& phan tich
méi quan hé gitra van tdc va ban kinh dwdng cong ndm dang tron dén
diéu kién &n dinh cta xe 6 t0, bai bao da nghién ctru va kién nghi van
tdc khai thac dam bao an toan khi xe 6 t6 chay trong dwéng cong nam
dang tron véi ban kinh dwdng cong ndm téi thiéu gidi han va ban kinh
dudng cong ndm tdi thiéu thong thwdng. Két qua nghién clru cta bai
bao la co s& dé co quan quan ly xac dinh van tc khai thac hop ly cta

26/05/2022 tuyén duong.

Tiwr khéa: Puong 6 t; van tdc khai thac; an toan giao thong.

1. Gi&i thiéu
O Viét Nam, van téc thiét ké dwoc dung dé
tinh toan céc chi tiéu ky thuat cha yéu cla tuyén
duwdng trong trwedng hop khd khan ([1], [2], [3],
[4], [5]). Do vay trong diéu kién binh thwdng xe
dwoc phép chay véi van tée Ién hon van téc thiét
ké. Nguwoi tham giao théng thwdng cé xu hwéng
chay vé&i van tbc cao dé tiét kiem thoi gian va chi
phi van chuyén. Tuy nhién khi xe chay véi van
tbc Ién trong dwérng cong nam dang tron cé nguy
co mét an toan do tac dung cua lyc ly tam lam
cho xe c6 thé bij 1at, trwot. Do vay can nghién ctru
xac dinh van tdc khai thac phu hop dam bao diéu
kién chéng lat, chdng trwot cta xe trong dwdng
cong nam dang tron.
a) Nghién ctu, xac dinh van téc khai thac cia xe
6 t6 trong dwéng cong ndm dang tron & nwdc
ngoai

Nghién ctru én dinh va an toan cla xe 6 t6
trong dwéng cong ndm dang tron 1a nhirng van
dé co ban trong xay dwng dwong 6 td & nudc
ngoai. St dung cdng cu tim kiém google v&i tiy
khéa “safe speed for horizontal curve” s& nhan
dwoc 31.300.000 két qua trong 0,58 giay.

(D) Safe Speed For Horizontal Curve Calculator

Select Safe speed of Horizontal Curve <50 mph

100
Radius of Horizontal Curve

Superelevation % 5

(D Safe Speed For Horizontal Curve Calculator Results

Safe Speed for Horizontal Curve = 32.7014 mph

Hinh 1. Giao dién xac dinh van tdc khai thac cta
xe 6 td trong dwdng cong ndm dang tron
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Cac két qud nghién ctu & nuwéc ngoai
thwong tién hanh dwa trén méi quan hé gitra van
tbc va ban kinh dwdng cong ndm dang tron véi
diéu kién 6n dinh cta xe 6 t6 dé thiét |ap cong thirc
lien hé gitra van toc khai thac véi ban kinh dwong
cong nam dang tron ([7], [8], [9], [10], [11]). Tham
chi da cung cép codng cu trwc tuyén gitp cho céac
k§ s nhanh chéng xac dinh van tdc khai thac cta
xe 6 t6 trong dwdng cong ndm dang tron (Hinh 1).

Trong Hinh 1, sau khi nhap ban kinh dwong
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cong nam dang tron (Radius of Horizontal Curve),
d6 dbc siéu cao (Superelevation) sé nhan dwoc két
qué la van téc dadm bao an toan cho xe trong
dwong cong nam dang tron (Safe Speed for
Horizontal Curve).

Vi du: Véi dd dbc siéu cao 6%, ban kinh
dwéng cong nam dang tron 1a 100m thi van tdc
khai thac la 32,7014 mph.

b) Nghién ctu, xac dinh van téc xe 6 td trong
dwéng cong nam dang tron & Viét Nam

Bang 1. Quy dinh ban kinh dwéng cong nam téi thiéu theo van tbc thiét ké trong tiéu chuan thiét ké
dudng 6 t6 TCVN 4054- 2005

Céap dwong | I 11 \Y; Y} VI
Téc do thiét ké, km/h 120 100 80 (60) 60 (40)  40(30)  30(20)
Ban kinh dwérng cong ndm (m)

- t6i thiéu gi¢i han 650 400  250(125)  125(60) 60(30)  30(15)
- t6i thiéu thong thwéng 1000 700 400 (250) 250 (125) 125(60) 60 (50)
- t6i thiéu khong siéu cao 5500 4000 2500 (1500) 1500 (600) 600 (350 350 (250

Bang 2. Tc dd tbi da cho phép xe co gi¢i tham gia giao thdng (trr dwéng cao tde)

Loai xe co gi¢i dwong bd

Téc do toi da (km/h)

BPuwdng doéi; dwong mot

Puwong hai chiéu; dwdng

chiéu co tir hai lan mot chiéu cé mot 1an xe

xe co gidi trd 1én co gioi
I. Trong khu déng déan cw
Cac phwong tién xe co gidi, trir cac xe duoc 60 50
quy dinh tai Diéu 8 Théng tw nay
Il. Ngoai khu dong dan cw
Xe 6 16 con, xe 6 t6 chd ngwoi dén 30 chd 90 80
(trtr xe buyt); 6 t6 c6 trong tai nhd hon hoac
bang 3,5 tan.
Xe 0 t0 tré nguwoi trén 30 chd (trie xe buyt); 6 30 70
t6 c6 trong tai trén 3,5 tan (trwv 6 t6 xi téc)
O t6 buyt; 6 t6 dau kéo so' mi ro modc; xe md 70 60
t6; 6 td chuyén dung (trtr 6 t6 tron vira, 0 t6
tron bé tbng
O 6 kéo ro modc, 6 t6 kéo xe khac, 6 o tron 60 50

vira, 6 tb trén bé tong, 6 t6 xi téc
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Mbi quan hé gitra ban kinh dworng cong nam
dang tron va van téc xe 6 td thé hién trong giéo
trinh thiét ké yéu t4 hinh hoc dwéng 6 to ([1]) voi
cbng thirc nhw sau:

V2

g (uiy)
Trong dé:

(1)

v : Van téc cua xe 6 td (m/s)

g : Gia téc trong trworng (m/s?)

in : D6 déc ngang mat dwong (%)

I : Hé sé lwc ngang

Trong céc tiéu chuan thiét ké dwong 6 t6, moi
quan hé gitra ban kinh dwong cong nam dang tron
v&i van téc thiét ké thong qua quy dinh ban kinh
dwéng cong nam téi thiéu theo cip dwdng va van
tbc thiét ké ([2], [3], [4], [5]). Vi du quy dinh vé ban
kinh dwdng cong nam tdi thiéu theo van tbc thiét
ké trong tiéu chuan thiét k& dwong 6 td6 TCVN
4054- 2005 (Bang 1).

(Ghi ch: Tri s6 trong Bang 1 quy dinh déi véi
dia hinh déng bang va ndi, tri sb trong ngoac don
ap dung dbi véi dia hinh nai).

Quy dinh trong Bang 1 dwoc st dung dé xac
dinh ban kinh dwéng cong nam dang trén phu hop
véi cap dwdng. Mat khac van tdc thiét ké thuong
dwoc hiéu la van téc tbi thiéu nén thwong khéng
st dung dé xac dinh van tbc khai thac cla tuyén
duwong.

B& Giao théng van tai ban hanh Théng tw s
31/2019/TT-BGTVT ngay 29/8/2019 quy dinh vé
tbc dd tdi da cho phép clia xe co gidi trén dwdng 6
t6 (Bang 2).

Van tbéc quy dinh trong Bang 2 ap dung cho
toan tuyén dwéng (khéng phan biét dwéng thang
va dwong cong ndm dang tron).

Nhan xét: Phan tich trén cho thdy, mac du
mdi quan hé gitra ban kinh dwéng cong nam dang
tron va van téc cla xe 6 td da néu trong gido trinh
va tiéu chuén thiét ké dwong 6 t6. Bd giao théng
van tai cling da ban hanh théng tw quy dinh vé van
tbc khai thac ctia tuyén dwéng. Tuy nhién chua cé
quy dinh cu thé vé van téc khai thac cia xe 6 t6
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trong dworng cong ndm dang tron.

Xuét phat tir thue té & Viét Nam, bai bao “Xac
dinh van tdc khai thac ddm bao an toan khi xe 6 td
chay trong dwérng cong nam dang tron trong diéu
kién Viét Nam” nham tinh toan, dé xuét van toc khai
thac dam bao diéu kién 6n dinh (chéng lat va chéng
trwot) véi ban kinh dwéng cong nam téi thiéu gisi
han va ban kinh dwéng cong ndm téi thiéu théng
thwdng (khbng xét véi ban kinh I&n do lwc ly tam
nhd nén it anh hwéng).

2. Phuwong phap nghién ciru

2.1. Phan tich diéu kién dam bao 6n dinh cta xe
6 t6 trong dwong cong nam dang tron

a) Cac lwc tac dung khi xe chuyén déng trong
dwédng cong nam dang tron

Cac lyc tac dung Ién xe 6 t6 trong dwong
cong nam dang tron da dwoc phan tich trong giao
trinh thiét k& yéu té hinh hoc dwéorng 6 t6 ([1]) va
thé hién trong Hinh 2.

Céc lyc tac dung 1én xe gém :

G: Trong lwvgng ban than cua xe (déng vai tro
lwe gitr n dinh cta xe 6 to)

C: Lwc ly tdm

Y: Céac thanh phan lwc dwoc chiéu lén
phwong song song véi mat dwdng (déng vai tro lwc
gay lat, trwot).

Y = C.cosa + G.sina (2)

(D&u "+ " trong trwéng hop mét dwong 2 mai,
diu "- " trong trwedng hop co siéu cao).

b) Piéu kién ddm bao 6n dinh cua xe 6 td trong
dwéng cong nam dang tron

Xe 6 t6 dam bao &n dinh trong dwdng cong
nam dang tron khi lyc gitr (G) phai lén hon lwc gay
1at, trrvot (Y)

Hé sé lwc ngang dac trwng tac dung trén mot
don vi trong lwong cua xe) xac dinh theo céng
thire:

Y
“=3 ©

Cong thire (3) cho thay hé sb lwc ngang cang
I&n thi nguy co xe mat mat 6n dinh cang cao. Dé
dam bao an toan cho xe thi can han ché gia tri hé
sb lwc ngang & mirc dd phi hop, trong gido trinh
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thiét ké yéu tb hinh hoc dwéng 6 t6 ([1]) d& néu gia
tri ciia hé sé lwc ngang dam bao 6n dinh cla xe &
t6 trong dwdng cong ndm dang tron nhw sau :

- Dam béo diéu kién chdng lat : p< 0,6
- Pam bao diéu kién chéng trwot véi mét

Nguyén

dwdng kho rdo: u< 0,36

- Pam bao diéu kién chdng trwot véi mét
dwong &m, sach : u< 0,24

- Pam bao diéu kién chdng trwot véi mét
dwéng &m, c6 bun: p<0,12

h

Hinh 2. Céc lwc tac dung khi xe chay trong dwdng cong ndm dang tron

2.2. Xac dinh van té6c khai thac dam bao an toan
khi xe chuyén déng trong dwong cong nam
dang tron.
a) Mbi quan hé gitra hé sb lwc ngang véi ban kinh
va van téc khai thac

Bién ddi cong thirc (1) va thay dd dbc ngang
b&i d6 déc siéu cao (isc) ta dwoc:

V2

= g.R

H i sc (4)

Trong céng thirc (4), thay van tdc tlr don vi
(m/s) bang don vi (km/h) ta dwoc :
V? .
= —i
127R *°

u (5)
Phan tich céng thirc (4) va (5) cho thay hé s
lwc ngang ty |é thuan véi binh phwong van tdc thiét
ké va ty & nghich v&i ban kinh dwdng cong nam
dang tron. Do vay dé gidam hé sé lwc ngang thi can
giam van tbc hoac tang ban kinh dwdng cong ndm

dang tron. Tuy nhién néu tang ban kinh dwdng
cong nam dang tron sé kho thwe hién do bi khéng
ché diéu kién dia hinh va chi phi dau tw, néu giam
van tbc thi phai tinh toan dé& xac dinh van téc khai
thac phu hop tranh xac dinh van téc thap lam tang
chi phi van tai va gidm hiéu qua dau tw.
b) Xac dinh van tdc khai thac ddm bao an toan khi
xe chuyé&n déng trong dwérng cong nam dang tron

Trong cong thire (5), véi dwdng cong cu thé
(biét ban kinh va doé déc siéu cao), can c gi¢i han
gia tri lwc lwe ngang dam bao chéng lat va chéng
trwot thi sé xac dinh dwoc van tde khai thac ctia xe
trong dwéng cong nam dang tron.

Thé hién céng thire (5) theo dang db thi (Hinh
3), khi d6 van téc khai thac 1a giao diém gitra
dwdng quan hé (u- v) v&i gia tri lwc ngang dam bao
diéu kién chdng lat, chéng truot.

Tw biéu d6 Hinh 3, &p dung xac dinh van tbc
khai thac cta xe trong duwéng cong nam dang tron
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véi ban kinh dwdng cong nam tdi thiéu gi¢i han
(Rmin) Va ban kinh dwérng cong nam tdi thiéu thong
thwong (Ry), dd dbc siéu cao twong trng v&i cap
dweng tir IV dén | trong tiéu chuan thiét ké duwong
0 t6 ([2]). K&t qua thé hién trong Hinh 4.

Nhan xét: Két qua trong Hinh 4 cho thay:

- Cé&c tuyén duong cép VI, V, IV: Véi ban
kinh Rmin thi dUi van tdc khai thac bang van tc thiét
ké ciling chwa ddm bao yéu cau chdng truot.

- Vé&i cac tuyén dwong tir cap Il dén cép I:
Khi van tbc khai thac bang van téc thiét ké da dam

PUONG CAP VI, Vtk=30km/h

< 60
£
= 50 46
'8 40 34 % H Rmin
g% % - E Rtt
20 / .
10
Chénglst  Chdng truot- Chéng truot- Chong treot-
mat dwdng  mét dwdng ammat dwdng Am
khi va sach va sach va co bin
a)
PUONG CAP IV, Vtk=60km/h
160
4 143
140
— 120
= 103
E 1o
g g M Rmin
| =4
2 &0 / Rtt
0 I
20
Chéngldt  Chdng trrot- Chéng trrot- Chdng truot-
mat duéirng Enétdu-:'}ng xmét duwirng
khd va sach  am va sach am va cd bin
c)
PUONG CAP Il, Vtk=100km/h
260 4
240
220
= 200 A
=
E 180
=
o 160 - .
E 140 | M Rmin
= -
= 120 1017 Rtt
100 - /
80
60 -

Chéng tnrgt-  Chong trurgt- Chong trugt-
mat durdmnag EI'Iét durérmg ‘mét duérng
khé va sach amvasach &mvaco bln

Chéng 13t

e)

Van tac (km/h)
-
=
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bao cac diéu kién chdng lat va chéng trwot. Néu
van téc khai thac I1&n hon van téc thiét ké thi xuét
hién nguy co xe bi trwot.

- Piéu kién chéng trwot chiu anh hwéng cia
tinh trang mé&t dwdng. Do vay can khuyén céo van
tbc khai thac cla xe trong dwdng cong can clr vao
diéu kién thuc té cia mat dwong.

- V&i két qua trong Hinh 4 1a co s& dé co
quan quan ly giao théng cam bién gi&i han tbc do
dam &n dinh cla xe 6 t6 trong dwdng cong ndm
dang tron.

DUONG CAP V, Vtk=40km/h
110
100
a0
80
70
60
50
40
30
20

B Rmin

Vén tac (ken/h)

a7
37 %
Chéng trrot-  Chéng treot- Chdng truot-

mat démg  matdrdng _mét dwdng
khd va sach amvasach 4m va co bin

b)

PUONG CAP Ill, Vtk=80km/h

Chéang I3t

B Rmin

80 % 7 Rt
1

Chong trrot-  Chéng trrot- Chdng truot-
mat durmg Enét durémnag mat duwérng
khéva sach &mvasach Amva cobun

Chéang I3t

d)
DUONG CAP I, Vtk=120km/h

310 4
290 -
270 -

— 250

=

“E“ 230

= 210 1595

18 190 - = Rmin
£, 170 -

> 150 H Rtt

130 +
110 +
a0 -

163
I i %

Chéng trrot- Chéng fregt- Chéng trrgt-
mat duémng [nét duwéng xmét durirng
khé va sach amwvasach am va co bun

f)

Chang I3t

Hinh 4. Két qua xac dinh van tc khai thac dam bao diéu kién chdng trwot va chéng lat cho xe 6 to
trong dwéng cong nam dang tron
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BIEU PO HE SO LUC NGANG- VAN TOC

2.00
1.80
? 1.60
o 1.40
Lwc ngang- V
2 1.20 rc ngang
5 1.00 chong lat
2 828 trwot TH &m, cé bun
<« .
T 040 | > trwot TH &m, sach
0.20 A
0.00 -+ | —> Trwot: kho, sach

30 35 40 45 50 55 60 65 70 75 80 85
Van téc (km/h)

Hinh 3. Xac dinh van téc trong dwong cong dang tron dam bao diéu kién chéng lat, chéng trwot

Bang 3. Téng hop két qué danh gia quy dinh van téc khai thac v&i yéu ciu an toan cla xe 6 t6 trong
dwéng cong nam dang tron

Cap Ban Van téc cho phép theo quy dinh
dwong  kinh 50 (km/h) 80 (km/h)
VI Rmin Chi ddm bao chéng lat, khéng dam bao Khéng dadm bao chdng lat, chéng
chéng trwot trwot
Ru Dam bao chéng truot véi mat dwong kho,
sach
v Rumin Chi ddm bao chéng trwot véi mat duong Khéng dadm bao chdng lat, chéng
kho, sach truot
Ru Chi ddm bao chéng trwot véi mat dwéng Chi ddm bado chéng lat, khong dam
am, sach bao chéng trwot
v Rumin Dam bao chébng lat, chéng trwot Chi d&m bao chbng truwot véi mét
duwdng kho, sach.
Ru Dam bao chéng lat, chéng trwot Chi ddm bao chbng trwot véi mét
dwéng am, sach
m Rumin Dam bao chéng lat, chéng trwot Dam bao chéng lat, chéng trwot
Ry Dam bao chéng lat, chéng trwot Dam bao chéng lat, chéng trwot
I Rumin Dam bao chéng lat, chéng trwot Dam bao chédng lat, chéng trwot
Ry Dam bao chéng lat, chéng trwot Dam bao chébng lat, chéng trwot
| Rmin Dam bao chébng lat, chéng trwot Dam bao chdng lat, chéng trwot
Ru Dam bao chébng lat, chéng trwot Dam bao chébng lat, chéng trwot

2.3. Danh gia quy dinh van téc khai thac hién  tw s6 31/2019/TT-BGTVT ngay 29/8/2019 ctia Bo
nay trén dwong 0 10 giao théng van tai ([6]) cho dwdng co 01 lan xe la
Van toc toi da cho xe 6 t6 con trwong hop  50km/h vai dwdng trong khu dan cw va 80km/h voi

trong va ngoai khu dan cw theo quy dinh tai théng dwdng ngoai khu dan cu.
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T két qua xac dinh van téc khai thac dam
bao yéu cau chéng lat va chdng trwot trong dwdng
cong ndm dang tron trong Hinh 4, so séanh véi quy
dinh hién hanh van tbc tbi da trong va ngoai khu
dan cu dé danh gia diéu kién 6n dinh cla xe trong
dwéng cong nam dang tron. Két qua dwoc tong
hop trong Bang 3.

Nhan xét: Két qua trong Bang 3 cho thay quy
dinh van téc khai thac trong khu dan cw 1a 50km/h,
ngoai khu dan cw la 80km/h cho dwdng c6 01 lan
xe theo théng tw sd 31/2019/TT-BGTVT ngay
29/8/2019 cua B6 GTVT chuwa thwc sy phu hop.
Cu thé:

- Déi voi cac tuyén dwong tir cap VI dén cap
IV chwa d&m bao yéu cau chdng lat, chéng truot.

- Cép duwong cang thap thi nguy co méat 6n
dinh trong dwéng cong nam dang trén cang cao.
Do vay can xem xét quy dinh vé van téc khai thac
Vv&i cac tuyén dwdng cap thap, dwdng giao thong
néng thon.

3. Két luan

- Két qua nghién ctvu clia bai bao da xac dinh
van tdc khai thac trong dwdng cong dap (rng yéu
cau chéng lat va chéng trwot cho céc tuyén dudng
tr clp VI dén cép |. Day la co s& dé quy dinh van
tbc khai thac trong thuc té.

- Quy dinh vé van tdc khai thac theo théng tw
s6 31/2019/TT-BGTVT ngay 29/8/2019 cua Bo
GTVT chwa ddm béo yéu cau 6n dinh cla xe 6 t6
trong dwdng cong nam dang tron véi cac tuyén
dwong tr cap VI dén cép IV. Do vay can phai xem
xét, diéu chinh.

- Péi twong nghién clru va két qua trong bai
béo la xe 6 t6 con nén chwa dai dién hét ching loai
xe tham gia giao théng trén dwdng. Vi vay can tiép
tuc nghién ctru véi cac loai xe khac.
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