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CHIEU DAI LAN CHUYEN TOC TREN DPUONG CAO TOC

NGUYEN TRONG SON HA
Truwong Pai hoc Cong nghiép thanh phé Ho Chi Minh

Tém tit. Dé dat dwge muc tiéu xe chay dat van tdc thiét ké, ém thudn va an toan cho nguoi va phuong
tién khi tham gia luu thong vao va ra duong cao tdc, thi khi thiét ké binh d tuyén ngoai viéc bao dam
tam nhin trén duong, cac tiéu chuan k¥ thuat ddi véi tuyén duong cao toc trén binh do va tric doc, can
phai quan tim dén chiéu dai lan chuyén téc. Noi dung bai bao dé cap phuong phép tinh toan chiéu dai
tong cong cuia lan chuyén toc theo Tiéu chuan Viét Nam TCVN 5729:2012 — Pudng 6 t6 cao tdc - Yéu
cau thiét k&, so sanh két qua voi Tiéu chuan Viét Nam TCVN 4054:2005 Pudng 6 t6 - Yéu cau thiét ké,
rit ra nhimg két luan can thiét phuc vu cho cong tac thiét ké cac tuyén duong bo trong twong lai, cong tac
céi tao sira chita ndng cép dudng trén binh dd.

T khéa. Chiéu dai lan chuyén tdc, Puong cao tdc, Lan chuyén téc, TCVN 5729:2012, TCVN
4054:2005.

THE LENGTHS OF SPEED-CHANGE LANES OF HIGHWAY

Abstract. In order to achieve the purpose of speed with the design, comfort and safety for people and
vehicles when joining in and out of expressways, the technical standards not only pay attention for the
highway on the planes and vertical tracking, but also pay attention to the speed-change lane. Content of
the article refers to the method of calculating the total length of the speed change lane in accordance with
Vietnam Standard TCVN 5729: 2012 — High-way designed requirements, comparison with TCVN 4054 :
Roadways - designed requirements. This makes conclusions for the future design of high-ways and roads
improvements and upgrades.

Keyword. The lengths of speed-change lanes, High-way, speed-change lanes, TCVN 5729:2012, TCVN
4054:2005.

1. MO PAU

Pudng 6 t6 cao téc dugc xay dung nhim phuc vu giao thong co toc do cao, giao thong lién tuc, dap
mg luu lugng va kha ning thong hanh 16n. Pudng cao tdc thudng phuc vu ndi lién gitta cac do thi 16m,
gita d6 thi trung tim v&i cac trung tim cong nghiép, bén cang, nha ga 16n, do thi vé tinh [3].

DPé dat duoc muc tiéu xe chay dat van tdc thiét k&, ém thuan va an toan cho ngudi va phuong tién khi
tham gia luu thong vao va ra dudng cao tdc, thi khi thiét ké tuyén ngoai viéc bao dam tim nhin trén
duong, cac tiéu chuan ky thuét dbi voi tuyén duong cao tdc trén binh d6 va tric doc, can phai quan tim
dén chiéu dai lan chuyen tc [1,2,3,4,5]. Lan chuyén toc duge bd tri & cac chd xe chuyén huong vao cac
duong khac cap. B4 tri lan ting toc khi xe tr duong co toc do thiét ké thip vao cac duong co toc do thiét
ke cao. Nguoc lai, b tri lan giam tbe [1]. Trong ndi dung séu day s€ trinh bay cach thiét 1ap chleu dai
tong cong cua lan chuyen tdc theo Tiéu chuan Viét Nam TCVN 5729:2012 — Puong 6 t6 cao toc - Yéu
cau thiét ké, so sanh két qua voi Tiéu chuan Viét Nam TCVN 4054:2005 Pudng 6 t6 - Yéu cau thiét ké,
rat ra nhitng két luan can thiét phuc vu cho cong tac thiét ké cac tuyén duong bo trong twong lai, cong tac
céi tao stra chita nng cap dudng bo trén binh do.

2. CO SO TINH TOAN CHIEU DAI LAN CHUYEN TOC
2.1. Theo TCVN 5729:2012 — Puwong 6 té cao toc - Yéu cu thiét ké

2.1.1. Tiéu chuin k§y thuat chii yéu ddi véi tuyén dwong cao tdc
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mit cit doc dugc quy dinh ¢ Béang 1.

Bdng 1. Tiéu chuén k¥ thuét chil yéu déi voi tuyén duong cao tbe

Céc tiéu chuan k§ thuét chu yéu ctia cac yéu t6 hinh hoc tuyén cac cap dudng cao tdc trén binh do va

STT Tén chi tiéu Pon vi Cép duong

1 Téc d6 tinh toan Vi km/h 60 80 100 120
D6 dbc siéu cao (hay d6 nghiéng mot o

2| m4i) 16n nhit isc khong 16n hon & 8 8 8 8

3 BaE kinh nho nhat Ry twong tGng véi m 140 240 450 650
1sc=1t8%, m

4 ]?»an klnh IihO nhat thong thuong tuong m 250 450 650 1000
ung véi isc=+5%

5 Ban kinh tuong tng véi isc=+2% m 700 1300 2000 3000

6 Be}r} -kulh k(k’long can cau tao nghiéng mot m 1500 2500 4000 5500
mai isc= -2%

7 Ch}eu dai duong cong chuyén tiép tng m 150 170 210 210
vO1 Ruin
Chiéu dai duong cong chuyén tiép tmg

8 v6i ban kinh nhé nhét théng thuong m %0 140 150 150

9 Chiéu dai dwong cong chuyén tiép tmg m 50 75 100 125
véi ban kinh ¢6 tri s trong ngoac (450) (675) (900) (1125)

10 | Chicu dai ham xe (hay tdm nhin ding xe) m 75 110 160 230

11 bo d(?c doc lén, doc lf’m nhat % 6 6 5 4

12 D¢ doc doc xuong doc 16n nhat i % 6 6 5,5 5,5

13 | Bén kinh duong cong ding 10i t0i thiéu m 1500 3000 6000 12000

14 Bén kinh duong cong ding 16m toi thicu, m 1000 2000 3000 5000

m

CHU THICH Bang 1: Téc d tinh toan Vy & diy dugc hidu 14 tdc do dung dé tinh toan x4c dinh céc tiéu chuin gidi

han d6i vdi céc yéu tb hinh hoc duoc bd tri & mot s§ chd c4 biét trén tuyén duong cao tbc.

2.1.2. Chd giao nhau trén dwdng cao toc va cac chd ra, vao duong cao toc

Khi thiét ké tuyén can phai bao dam tam nhin trén duong, cac tiéu chuan ky thuat ddi véi tuyén

dudng cao tdc trén binh d6 va tric doc, thiét ké chd giao nhau trén duong va cac chd ra, vao dudng cao
tdc. Co thé bd tri chd ra tir ' duong cao toc (ch6 tach dong) theo hai cach bd tri song song hodc nbi truc tiép
nhu ¢ Hinh 1. Béi vé6i chd vao duong cao tdc (chd nhap dong) chi nén bb tri theo cach song song (Hinh
l.c) voi toan bo chiéu dai doan tang tdc dugc dat canh phan xe chay cua duong cao tdc (mo rong phan 18)
hodc néu chiéu dai doan ting toc theo tinh toan 1a qua dai thi t6i thiéu phai c6 100 m cta nd dugc dat
canh phan xe chay ctia duong cao téc.
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Hinh 1. Cac giai phap b tri chd ra, vao duong cao tc
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CHU THICH Hinh 1:

a - Chd ra kiéu bd tri song song;

b - Chd ra kiéu ndi truc tiép; ‘

¢ - Chd vao dudng cao tdc kiéu bd tri song song; Ban kinh cong tai B: r=0,6 m = 1,0 m.
1 - Pudng nhanh;

2 - Poan chuyén tc L, (giam tdc v6i truong hop Hinh a va b; va ting toc v6i truong hop Hinh c);
3 - Poan chuyén 1an hinh ném Ln;

4 - BPuong nhanh kiém ludn chic nang chuyén lan va chuyén téc;

5 - Mép phan xe chay (khong ké 18) cuia dudng cao tdc;

6 - Poan chuyén tiép clothoide;

Ln - Poan chuyén 1an hinh ném.

Diém A 1a tai d6 doan chuyén lan hinh ném c6 chiéu rong da 3,5m.

Diém B duoc xdc dinh 1a xe 6 toc d tinh todn trén duong nhanh.

2.1.3. Chiéu dai lan chuyén toc

a) Chitudai doan hinhném: ‘
Chigu dai toi thi€u doan chuyén lan hinh ném (ké ca trudng hop ré ra hodc vao duong cao toc) duoc
xac dinh tuy thudc cap duong cao toc nhu ¢ Bang 2.

Bdng 2. Chiéu dai t6i thiéu doan chuyén lan hinh ném L, (tach hodc nhap dong). (Pon vi tinh bang m.)

Cép duong cao tdc 120 100 80 60

La 75 60 50 40

b) Chiéu dai doan chuyén tdc: ‘ .
Poan giam hoac tang toc dugce ké tir diém A (cuoi hodc dau doan hinh ném) trén hinh 1 va chicu dai

L, (tinh bang mét) ctia chung dugc xac dinh theo cong thirc:

_vi-vg

Lg = 26.0

(M
Trong do:
-V la tbe d6 xe chay tai diém A (cudi doan chuyén lan hinh ném) trén hinh 1, tinh bang km/h;
Tri s6 Va dugc quy dinh theo cip dudng cao tdc & Bang 3.
- a 1a gia tdc ting hodc giam tdc, tinh bang m/s%;
Khi xac dinh chiéu dai doan giam tdc 1dy a = 2,5 m/s? , con khi xac dinh chiéu dai cua doan ting toc
lay a = 1,0 m/s>.
- Vg 1a téc do ¢ cudi doan giam téc hay dau doan ting tdc, tinh bang km/h;
Tri s6 Vi duoc xac dinh tuy thudc tdc @0 tinh toan trén duong nhanh hodc tuy thudc cac yéu t6 hinh
hoc thuc té dwoc ap dung trén dudng nhanh khi thiét ké cu thé ¢ sau doan giam tdc hoic trude doan ting toc.

Bdng 3. Tri s6 tbc d6 VA & dAu doan giam tdc hodc cudi doan ting tdc. (Pon vi tinh bang km/h.)

Cép duong cao toc 120 100 80 60

Va 80 70 60 50

¢) Chiéu dai lan chuyén toc:
Trong moi trudng hop, tuy thudc cip duong cao tdc, chidu dai toan bo lan chuyén tdc L, 1a tong
chiéu dai doan chuyén lan (hinh ném) cong voi chiéu dai doan chuyén tdc (giam hodc ting tc):
r LU = Ln + Lg (2) r r 2 r r
L, nén 16n hon tri s6 cho & Bang 4, va s€ nhan thém v&i hé s6 hiéu chinh néu lan chuyén toc xuong
déc hodc 1én doc [1].

Bdng 4. Tri s6 t5i thiéu 4p dung cho téng chidu dai doan chuyén lan cong v6i doan chuyén tdc. Pon vi tinh bang m.)

Cip dudng cao tdc 120 100 80 60
Chiéu dai tdi thiéu & chd ra (giam téc) 1 1an xe, m 100 (150) 90 (130) 80 (110) 70 (90)
Chiéu dai tdi thiéu & chd vao (tang toc) 1 lan xe, m 200 (300) 180 (260) 160 (220) 120 (160)

CHU THICH Bang 4: Tri sb trong ngoic twong ng véi trudng hop doan chuyén téc gdm 2 lan xe.
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2.2. Theo TCVN 4054:2005 — Pwong 6 td - Yéu cau thiét ké

TCVN 4054:2005 cing qui dinh lan giam tdc cau tao theo kiéu song song hoic theo kiéu ndi truc
tiép (xem Hinh 1. ava 1.b), lan tang tdc cau tao theo kiéu song song (theo Hinh 1.c).

Lan chuyén tdc c6 chiéu rong 1a 3,50 m. Chiéu dai doan hinh ném tbi thicu dai 35 m (md rong 1 m
trén chiéu dai 10 m). Chiéu dai doan chuyén tdc tinh theo gia téc dwong 1a 1 m/s?, gia toc am la 2 m/s?; so
sanh v6i TCVN 5729:2012 thi & ddy c6 su sai khéc, tirc gia toc 4m 1a 2,5 m/s2. Chiéu dai doan giam tdc
lay khong dudi 30 m, chiéu dai doan ting toc khong dudi 120 m [2]. Do c6 sur chong 14n vé van tdc thiét
ké gitta TCVN 4054:2005 va TCVN 5729:2012 nén van dé nay can dugc quan tdm khi thiét ké tuyén
duong c¢6 Vrk 16n theo TCVN 4054:2005.

3. AP DUNG TiNH TOAN CHIEU DAI LAN CHUYEN TOC

Theo Tiéu chuan xdy dyng Viét Nam, TCXDVN 104:2007 Puong do thi - Yéu cau thiét ké, Bo Xay
dung 2007, xac dinh toc dg thiét ké 6 nhanh ndi c6 thé tham khao Bang 5 [3].

Bdng 5. Lya chon tdc d6 thiét ké trén nhanh ndi

Vrk trén dudng giao Téc d6 thiét ké trén nhanh ndi (km/h)
(km/h) Mirc cao Mtic trung binh Miic thap
100 80-70 60 50
70 70 55 45
80 70-60 50 40
60 50 40 30
50 40 30 25
CHU THICH Bdng 5:

- Nhanh ndi r& phai thudng ap dung toc d6 & mirc trung binh tdi cao.

- Nhanh ndi gian tiép thuong ap dung tdc d6 & muc thap.

- Nhanh ndi ban tryc tiép thuong ap dung téc d6 & mirc trung binh t&i cao.

Néu chiéu dai nhanh ndi ngén, lan xe don nén liy < 60km/h.

Duya trén Bang 5, tic gia lya chon toc do trung binh ctia nhanh ndi Vg = 40 km/h dé ap dung tinh
toan. Van dung cong thic (1) va (2) céc dir lidu tai cac Bang 2, 3, 4 dé tinh toan chiéu dai lan chuyén tdc
cho dudng co 1 lan xe trén dudng bang. Két qua duoc ghi & Bang 6 va Bang 7.

Bdng 6. Két qua tinh toan Lv theo TCVN 5729:2012

STT | Cép dudng cao toc 120 100 80 60
1 Chiéu dai tdi thiéu & chd ra (giam tdc) 1 1an xe, m 100 90 80 70
2 | Chiéu dai téi thidu & chd vao (ting tdc) 1 lan xe, m 200 180 160 120
3 Ch}eu diil tO} thiéu doan chuyén lan hinh ném L, (tach 75 60 50 40
hoac nhép dong), m.
4 Chiéu dai tinh toan toi thiéu doan tang toc Lg(+) 185 127 77 35
(nhap dong), m.
5 Chiéu dai tinh toan t6i thiéu doan giam téc Lg(-) (tach 74 51 31 14
dong), m.
6 | Chibu dai tinh toan tdng cong L, chd vao, m. 260 187 127 75
, , Theo Theo
7 Chon chiéu dai lan chuyén téc chd vao: Th:::é;mh Thteooérlmh TCVN TCVN
5729:2012 | 5729:2012
Chiéu dai tinh todn tong cong L, chd ra, m, theo
8 | TCVN 57292012 149 i 81 >4
A 2 A x Theo tinh | Theo tinh | Theo tinh Theo
9 Chon chiéu dai 1an chuyén toc cho ra: todn todn todn TCVN
© ° ° 5729:2012
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Bdng 7. Két qua tinh toan Lv theo TCVN 4054:2005
STT | Téc do thiét ke, Vrx , km/h 120 100 80 60
1 Chvleu dfn tO} thieéu doan chuyén lan hinh ném L, (tach 35 35 35 35
hodc nhép dong), m. -
2 | Chidu dai t6i thiéu doan chuyén téc L, (nhap dong), m. 120 120 120 120
3 | Chiéu dai tbi thiéu doan chuyén tdc L, (tich dong), m. 30 30 30 30
4 | Chiéu dai tdng cong (nhap dong) Ly, m. 155 155 155 155
5 | Chiéu dai téng cong (tach dong) L., m. 65 65 65 65
. o Theo Theo Theo Theo
6 | Chon chiéu dai lan chuyén toc: TCVN TCVN TCVN TCVN
5729:2012 | 5729:2012 | 5729:2012 | 4054:2005

Nhan xét vé cac két qua tinh toan L

- Theo TCVN 5729:2012: Véi diéu kién nhanh ndi cu thé nhu trén thi chiéu dai lan chuyén téc nhap
dong véi cap duong 120, 100 va chiéu dai lan chuyén tdc tich dong vai cap duong 120, 100, 80 nén lay
theo két qua tinh toan.
- Theo TCVN 4054:2005 thi két qua tinh toan L, cho thdy chiéu dai lan chuyén tc nhap dong va

tach dong véi cac toc do thiét ké 120, 100, 80 déu nhoé hon so véi két qua tinh toan theo TCVN
5729:2012.

4. KET LUAN

> Chiéu dai lan chuyén tdc c6 su khac nhau gitta cac két qua tinh toan theo TCVN 5729:2012 va
TCVN 4054:2005. Chi€u dai lan chuyén toc theo TCVN 5729:2012 16n hon do qui dinh cta Yéu cau thiét
ké dudng cao toc cao hon Yéu cau thiét ké duong 6 t0. Do c6 sy chong lan ve véan toc thiét ké gitra TCVN
4054:2005 va TCVN 5729:2012 nén van d€ nay can dugc quan tam khi thiét ké tuyén dudng c6 vén toc

thiét ké 16n (tir 80 km/h) theo TCVN 4054:2005.
> Truong hop thiét ké chiéu dai lan chuyén tdc trén dudng cao toc nén tinh toan véi cac nit giao cu
thé theo qui dinh cia TCVN 5729:2012 — Pudng 6 t6 cao tdc - Yéu cau thiét ké.
> Khi thiét ké chiéu dai lan chuyén toc trén dudng 6t tuan thi qui dinh cia TCVN 4054:2005
Puong 6 t6 — Yéu cau thiét ké; Tuy nhién & cip duong cao hon (tir 80 km/h) nén tuan thu TCVN
5729:2012 — Pudng 6 t6 cao tdc - Yéu cau thiét ké.
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