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Tém tit

Bai bdo nay gidi thiéu mot s6 loai hinh niit giao khac miic “ki€u méi” chua dugc st dung & Viét Nam, phan tich
nhitng diém tich cuc va han ché ctia chiing. Nhém téc gia da tién hanh khao sat vé hinh hoc, luu lugng va mot
s6 thong sb ctia dong giao thong tai mit Nga tu S& d€ phan tich nhiing uu, nhudc diém ctia phuong phap t& chiic
hién trang, dong thdi 4p dung nhiing loai hinh niit “ki€u méi” vao tinh todn, t& chiic giao thong cho nit ng tu
nay, tif d6 chi ra dudc nhitng uu viét clia ching so véi viéc t§ chic giao th()ng hién tai. Qua viéc ap dung cac
loai hinh niit “kiéu mé6i” nay vao nit giao Nga tu S&, nhém tc gid nhan thy ring viéc td chiic giao thong theo
cdc loai hinh niit nay sé gép phan dang ké trong viéc glam thi€u Uin tac tai cdc nit nga tu 6 Ha Noi noéi riéng va
cdc d6 thi trén ca nuée néi chung. Tuy nhién, ciing cAn ¢ sy nghién ctiu k¥ ludng vé dia hinh, dic diém giao
thong clia tling vi tri cu thé true khi quyét dinh loai hinh niit giao thong phit hgp nhét.

Tir khod: nit giao phan tuyén hinh kim cuong; niit giao dinh huéng; nit giao Nga tu S&; cai tao niit giao.

STUDY ON APPLICATION OF SUITABLE INTERCHANGE TYPES FOR IMPROVING TRAFFIC SITU-
ATIONS OF NGA TU SO INTERSECTION

Abstract

This study discusses some interchange types which have not been used in Viet Nam, including their advantages
and disadvantages for the application according to local conditions. The authors make surveys about the geom-
etry, flow and some parameters of traffic flow at Nga Tu So intersection in Ha Noi to analyze the advantages
and the drawbacks of the existing intersection, then the study presents two suitable types of interchange for
Nga Tu So intersection. Traffic situation has been analyzed in order to show significant impacts in comparison
with the existing one. In addition, through application of suitable interchange types, some recommendations are
presented for applying in urban areas of Vietnam including Ha Noi with the purpose of reducing congestion.
However, should have to analyze particularly in geometry, traffic flow of each situation before choosing the
most suitable types of interchange.
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1. Dit van dé

Theo Quy hoach giao thong van tai Thi do Ha Noi dén ndm 2030, tim nhin dén nim 2050 da
dugc Thi tuéng Chinh phii phé duyét, Ha Ni sé tién hanh cai tao va xdy dung méi 185 niit giao khac
muc gitfa cic dudng cao tbc, dudng truc chinh do thi véi dudng ngang [1]. Hién nay, nhiéu cong trinh
khéac mic st dung ciu vugt truc thong da duge xdy dung & khu vuc noi thanh Ha Noi dem lai hiéu
qua thiét thuc nhung sau thdi gian ngan di vao khai thac da boc 16 mot s6 bat cap. Giai phdp cau vuot
truc thong hién dang 4p dung dai tra chua phai 13 gidi phdp dap ting dudc cac yéu cau dit ra va hién
tai da bat dau xuét hién un tic trd lai. Vi dy, truong hop niit giao giita dudng vanh dai 3 véi QLS5 la
mot trong nhiing trong diém un tic vi thiéu nhanh nbi ré phai truc tiép khi 1én va xubng; niit giao giita
dudng vanh dai 3 véi cao toc Phép Van — Cau Gié phiic tap, kho hinh dung, gdy nham 14n cho ngudi
14i, chiéu dai hanh trinh bi kéo dai khong can thiét va chua dap ting dudc cic yéu cau vé my quan;
Nhiéu vi tri niit giao t& chic giao thong chua hop 1y din dén un tic van xay ra. Nguyén nhan chinh
1a c4c diéu kién rat diic th cia Ha Nai vé giao thong, dia hinh va diéu kién xay dung da khong dudgc
cip nhat diing miic trong viéc thiét ké va xay dung céc niit giao.

Vi thé, bai bao nay, dudc xay dung d€ gép phan khac phuc céc tdn tai vira néu, gép phan nang cao
chét lugng xay dung va khai thac cdc niit giao thong tai thanh Phé Ha Noi, thong qua mot vi du dién
hinh 1a nut giao Nga Tu Sé.

2. Panh gia hién trang nit giao Nga Tu S¢
2.1. Vi tri mit giao va diéu kién mdt bang

Niit giao Nga Tu S& giao ctia 4 tuyén duong Nguyén Trai, Lang, Trudng Chinh va Tay Son nam &
Quéan Thanh Xuan va Quan Dbng Pa, thanh phé Ha Ngi (Hinh 1). Véi dién tich xay dung khoang 7,8
ha nam trong khu vuc dé thi thudc vanh dai 2, c6 mat do xay dung 16n, nhiéu cong trinh kién cb, cip
cao, kéo theo diéu kién giai phong mit bang rat khé khin.

Hinh 1. Anh chup niit giao tit trén cao [2]

2.2. Loai hinh niit giao

Niit giao Nga Tu S& hién tai (2018) 1a niit giao khac miic tryc thong, c6 st dung hé théng dén tin
hiéu, ddo va vach son d€ phuc vu t8 chiic giao thong. 4 tuyén dudng din vao nit (Nguyén Trii, Tay
Son, Lang, Trudng Chinh) déu c6 8 lan xe (mdi chiéu 4 1an), dong thdi c6 st dung ddo tam gidc phan
tach lan di thing, lan ré phai. Cau vuot tric thong dude xdy dung theo hudng Nguyén Trai — Ty Son
c6 quy md 4 lan xe (cho hai chiéu). Ngoai ra, trong niit con c¢6 bd tri hAm bo hanh, tuy nen k¥ thuat,
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hé thong chiéu sang, tin hiéu giao thong, cip thoat nudc, cdy xanh, 4 khu vé sinh tai 4 ctta ham bo
hanh (Hinh 2).

Hinh 2. CAu tao niit giao Ngi tu S&

2.3. Diéu kién giao thong trong niit
) Céc s6 lieu glu(ji day dugc nhom téc gia diéu tra vao thdi diém tir 16h-18h céc ngay cao diém trong
tuan (tu thd 2 den tha 6).
a. Khao sat tin hi€u den
Tang mit dat dugc diéu khién biang dén tin hiéu véi chu ky 143s cho 4 pha (Hinh 3 va 4) bao gom:

TAY SON

7
5
L g 1"
W 2 12
g NGUYEN TRAI 10

PHAA PHAB PHAC PHAD

LANG
TRUGNG CHINH

Hinh 3. So d6 phan pha niit Nga Tu S&

Peén tin hiéu véi chu ky 4 pha, thdi gian chu ky 143s 13 kh4 dai, cong thém Iuu lugng ting dot bién
vio gio cao di€ém lam nit bi Un tic, nhiéu ngudi phai chd 2-3 chu ky dén méi thoat dudc ra khoi niit.
b. Tbc do giao thong trong nit

Tang 1 (giao ciing miic): Vao gid thap diém cac phuong tién di chuyén véi van toc trung binh tit
35-40 km/h. Vo git cao diém mat do xe trén dudng dong nén téc do di chuyén chi dat 15 km/h - 20
km/h. Khi mat do phuong tién ting cao, van tbc thuc cic xe trong khoang 5-10 km/h, nhiéu khi cic
hudng vao niit déu bi Un tic, cac phuong tién khong di chuyén (Hinh 5).

Tang 2 (cAu vugt Nga Tu S&): Vao gid thip diém cic phuong tién dat miic van tdc trong khoang
tlr 40 km/h - 50 km/h, vao gid cao diém van tdc gidm xudng duy tri trong khoidng 20 km/h - 30 km/h;
khi un tic, van tdc thuc cic xe trong khoang 5 km/h.
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XANH  VANG 90
3 3 104
90 XANH VANG 26
39 54 3 47
20 XANH VANG 80
PHAC TONG 1438
83 34 32
[:10] XANH VANG
PHAD TONG 1438
120 0 3
Pha A: Lang Pha B: Truong Chinh
Pha C: Nguyen Trai Pha D: Tay Son

Hinh 4. Thoi gian phan pha trong nut

Hinh 5. Pudng Nguyén Trii vao hai khung git thip di€ém va cao diém

c. Ton thét thoi gian

Vo gid thip diém lugng xe luu thong qua nit giao khong qua 16n, chidu dai hang chd trén céc
nhdnh din vio niit giao & tAing mit dt nho, nhung vao git cao diém chiéu dai hang chd kéo dai tdn
thét thoi gian do dong chd ctia mbi hudng 14 kha 16n, qua trinh khéo sit cho két qua t&n thét thai gian
theo mdi huéng qua niit so véi trudng hop nit thong thoang va khong st dung den tin hiéu cu thé nhu
thé hién trong Bang 1.

Bang 1. Ton thét thdi gian trén cic hudng (s)

Phuong tién  Hudng Nguyén Trai  Hudng Tay Son  Hudng Trudng Chinh ~ Hudng Léng

O0To 30 18 151 143
Xe may 24 14 35 30

d. Tinh trang un tic

Vao gio thap diém, viéc Iuu thong qua mit kha dé dang, viéc xay ra un tic trén cc nhanh dan vao
niit hay tai nit giao hiu nhu khong x4y ra. Tuy nhién, vio cic khung gid cao diém: khoang tir 7h -
9h va 16h30 - 18h30 thi trén ca 4 nhanh din vao nit & tAng mit dAt, tinh trang tin tic xay ra thudng
xuyén, viéc luu thong qua nit gip nhiéu khé khin, cdc nhanh din vao nit déu xult hién chiéu dai
hang chd rit 16n (Hinh 6(a)). Cac doan dbc ndi tir ting 2 1a cau vudt Nga Tu S& xudng ting 1 13 miit
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dét ludn trong tinh trang qud tai, cdc phuong tién ndi dudi nhau kéo dai, di chuyén rit cham chap
(Hinh 6(b)). Khong chi un tic & cic duong nhanh din vao niit, tinh trang un tic tai chinh giita niit
cling thutng xuyén xay ra.

(a) Un tic dudi chan ciu vuot (b) Un tic nhanh 1én ciu

Hinh 6. Un tic trong pham vi niit, chan ciu vuot [3]

e. Tratty

Vao git thap diém, cac phuong tién di chuyén qua pham vi niit giao nhip nhang, lién tuc, chip
hanh luét 1¢ an toan kha nghiém chinh (Hinh 7). Trai ngudc lai vao gid cao diém khi Un tic xay ra
ngudi va phuong tién tham gia giao thong qua nit luon xay ra tinh trang chen 14n, ngudi diéu khién
phuong tién thudng xuyén c6 hanh vi 14n lan, vugt dén do, di 1én via he. .. (Hinh 8).

Hinh 7. Giao thong qua niit vao gid thip diém Hinh 8. Tinh trang vuct dén dd vao gio cao diém

3. Mt s6 giai phap mit giao kiu méi cho nit Nga Tu Sé

Két quéa khao sat va phan tich so bo & trén cho thiy viéc 4p dung gidi phap cau vudt truc thong
cho niit giao Nga Tu S& dang bdc 16 nhiéu han ché, chua ddm bio dudc chit lugng giao thong. Trong
khi d6, mot s loai niit giao dudi day lai c6 thé gidm xung dot, triét tiéu xung dot va chuyén xung
dot sang mot dang khac, dong thdi phit hop véi diéu kién xay dung hién tai ctia khu vuc niit giao Nga
Tu S6.
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3.1. Niit giao phdn tuyén hinh kim cuong (Diverging Diamond Interchange - DDI)

a. Gidi thiéu vé Niit giao phan tuyén hinh kim cuong - DDI

Nt giao phan tuyén hinh kim cuong - DDI dugc xay dung diu tién & Phap vao nhiing nhitng nim
1970 va dugc Gilbert Chlewicki phat trién, 4p dung thinh hanh & My, hién bat dau dua vao van hanh
& 22 bang clia nu6c nay va van con rat nhiéu cong trinh nhu vy dang dudc thi cong [4].

DDI 1 dang nit giao ma 2 huéng trén dudng phu di sang phan dudng phia dbi dién (bén trai)
cuc bd trén mot chiéu dai nhét dinh sau d6 lai chuyén hudng vé phan dudng thong thudng (bén phai).
Thiét ké nit giao thong phan tuyén hinh kim cuong (DDI) gitdp cai thién an toan va tinh di dong tai
niit giao, cho phép cic phuong tién truc tiép ré phai hodc trai ma khong can phai vuot qua true 1an
phuong tién dang di chuyén. Loai bé nhidu xung dot cat giy ra tif cic hudng ré trai thong thusng ma
thay vao dé chi con xung dot giita 2 huéng di thang, diéu nay lam giam bét do phiic tap trong niit giao
(Hinh 9 va 10).

Hinh 9. Niit giao phan tuyén hinh kim cuong [5] Hinh 10. Luu thong trong nut giao DDI [6]

Theo S& giao thong van tai Missouri (MoDOT) udc tinh ring mo hinh DDI & thanh ph6 Kansas
lam ting kha ning thong hanh cta dudng (15% — 20%), chi phi xay dung thap hon, thdi gian xy dung
rit ngan (tiét kiém tir 50-70% gia tri xay dung), trong s6 7 niit giao dudc kiém tra, 5 nit da c6 nhiing
cai thién dang ké vé do an toan. V& tdng thé, cac ky su két luan rang nit giao phan nhanh hinh kim
cuong c6 thé gidm t6i 33% ty 1¢ tai nan, nhiing tai nan c6 thé xay ra ciing kha nhe va khong lam chét
nguoi [5].

Mic dii vy, do thiét ké DDI kha méi mé dbi véi céc 14i xe nén c6 thé 1am gia ting tai nan trong
giai doan dau khi méi dua vao khai théc.

b. Ap dung md hinh miit giao phan tuyén hinh kim cuong cho trudng hop niit giao Nga tu S&

Pic diém cia phuong an nay 1a sit dung két hdp hai b den tin hiéu tai hai diém giao cit trong
niit thay vi tdp trung tit ca cdc giao cat trong niit tai mot vi tri nhu phuong dn miit giao hién trang
(Hinh 11).

Véi thiét ké nay, sd giao cit sé dudge giam tit 12 diém cat, 4 diém tich, 4 diém nhap dong xudng
con 2 diém cit, 6 diém tach va 6 di€ém nhap dong. Theo d6, thay vi st dung so d6 4 pha nhu phuong
4n cii v6i chu ky 143s, phuong 4n hién tai chi con 02 pha véi thdi gian chu ky thiét ké duéi 60s:

- Huéng Nguyén Trii - Tay Son van giif thong qua ciu vuot hién trang.

- Huéng Trudng Chinh - Lang va Truong Chinh - Nguyén Trai dugc thong qua bdi pha den
thd nhét.
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<

Hinh 11. So d6 niit giao phan tuyén kim cuong

- Huéng Lang - Truong Chinh, Lang - Tay Son dugc thong qua bdi pha dén thu hai.

- Hudng ré tréi tit Nguyén Tréi sang Lang dugc két hop véi huéng tit Trudng Chinh sang Léng
trong pha dén thi nhat.

- Huéng Tay Son sang Trudng Chinh dudc két hop v6i hudng tir Lang sang Trudng Chinh trong
pha dén thu hai.

Cic huéng ré phai & mit dit dugc giit nguyén hoic cii tao rong thém dé€ didm bao luu lugng
thong qua. Vi viéc giam sd lugng giao cat va thdi gian thdng qua niit (giam thai gian chu ky den va
s6 pha dén), giai phdp nay sé lam ting niing luc thong hanh thdng qua niit s6 véi phuong 4n hién trang
nut dang khai thac.

So sanh vé chiéu dai hanh trinh gitta gi4i phap hién hanh va dé xuit ding niit giao kim cuong dudc
trinh bay trong Bang 2 cho thiy vé cd ban chiéu dai hanh trinh khong thay ddi nhiéu theo cac hudng.

Bang 2. Panh gid chiéu dai hanh trinh giita phuong 4n cai tao va phuong an hién trang

Trudng Chinh Tay Son Léng Nguyén Trai
Trudng Chinh 2; & f;g 0.86 ziz 1.03 gig 1.01
Tay Son ggg 1.27 ] - ggg 0.96 288 1.00
Léng gf’é 1.03 g ;g 1.02 ] - fég 0.82
Nguyén Trai ;8(5) 0.98 ggg 1.00 431?(5) 1.26 ] -

(1): Chiéu dai hanh trinh phudng 4n hién trang; (2): Chiéu dai hanh trinh phuong 4n cai tao; (3) = (2)/(1).

Kinh phi dau tu du kién theo cong bd suit dau tu S6: 706/QD-BXD ngay 30 thang 6 nim 2017
clia Bd Xay dung u6c tinh khodng 15 ty dong.
Nhiing ton tai: Cac huéng ré trdi tit Nguyén Trii di Lang va tit Lang di Trudng Chinh c6 géc giao
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bé, dé gy 4ch tic trong trusng hop luu lugng giao thong & hai hudng nay ting nhanh. Ngoai ra cic
cong trinh him chui trong pham vi niit c6 thé khong st dung dudc nita.

3.2. Nut giao dinh hudng (Direction Interchange)
a. Gidi thiéu vé niit giao dinh huéng

Niit giao dinh huéng 13 nit giao ma trong d6 cic nhanh ré trong niit dudc thiét ké doc 1ap nhau
véi s6 lan dudng trong mdi nhanh bang sb lan dudng trén dudng chinh (sé lan trén tuyén trude khi
vao niit) cong thém s6 lan yéu can can bang tuy thudc vao quy md luu lugng trén hudng dé (Hinh
12). S6 1an dudng co ban 1a sé lan dudng tdi thiéu dudc cung cip trong sudt chiéu dai dang ké cia
dudng chinh. Con sb niy khong bao gdm sb lan dudng phu. Khong khuyén khich thém hoic bd céc
lan dudng co ban [7].

Hinh 12. Hinh anh minh hoa nit giao thong c6 hudng [8]

Céc lan can bing dudc duy tri trén cac tuyén dudng chinh tai niit giao, sd lugng cac lan dugc xic
dinh bdi luu lugng va ning luc thong hanh, doi khi thay ddi dang ké & 16i vao hoic ra cta niit giao.
Tai 16i vao ctia nhanh ndi, s6 lugng 1an xe & noi hai ludng giao thong nhap dong phai khong it hon
tong tit ca cac lan dudng trén 2 tuyén duong hop lai trir di 1. Tai 16i ra ctia nhanh ndi, s6 lugng cic
lan dudng sat v6i duong chinh phai 16n hon hoic bang s6 lugng cac lan trén dudng chinh ngoai trir 16i
ra cong v6i s6 luong 1an trén doan ra ctia nhanh ndi trit di 1. P9 cong ctia nhdnh ndi & mii déc hoic
khu vuc ria sé c6 ban kinh téi thiéu 6° hoic it hon. Céc bién bao dugc bd tri dly di trong khu vuc niit
giao dé 14i xe tranh nham 14n [7].

Thiét ké nay ddp dng tinh co dong véi luu lugng 16n véi dién tich chiém dung 16n hon khong dang
ké so véi dién tich nit hoa thi hoan chinh. Tuy nhién chi phi xdy dung va mit bang ton kém hon dé
xdy dung so véi mot niit giao hoa thi day di do sb lugng, do dai cac nhanh ré bi ting 1én va sb lugng
cdc cau vuot ciing ting 1én. Quy mo cac huéng 1a khac nhau va ddc 1ap do luu luong di chuyén trén
mdi hudng dugc xac dinh doc 1ap so véi cac hudng con lai.
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b. Ap dung mé hinh niit giao dinh huéng cho nit giao Nga tu S&

Loi dung dic diém ciia nit giao dinh hudng la giai quyét triét d€ cc giao cit thong qua cach
nhanh ndi va dudng din (khong st dung hé thdng dén tin hiéu), hanh trinh chuyén huéng tuong dbi
nhd so vdi cdc nit giao khac miic lién thong khéc. Két hop vé6i y tudng dua trén sy van hanh ctia nit
giao vong xuyén trén cao (niit giao phia nam cau Chuong Duong), tic gid dua ra so do cai tao niit giao
nhu Hinh 13.

Hinh 13. S0 d6 cii tao niit giao theo kiéu dinh huéng

V6i thiét ké nay, cac huéng c6 luu lugng thdng qua 16n dude gidi quyét bing cac nhanh din khac
muc va loai bd su diéu khién clia dén tin hiéu sé& 1am tdng kha ning thong hanh cla niit so véi phuong
an hién trang dang khai thac.

- Huéng Nguyén Trii - Tay Son vén gitt thong qua cau vugt hién trang.

- Huéng Trudng Chinh - Lang va Trudng Chinh - Nguyén Trii dugc thong qua bdi cau vuot di
trén cAu vugt Ngi tu S& hién trang nham dam bao ban kinh cong ré sang huéng Nguyén Trii va ciing
d€ tan dung doan ha c6t cao dd ctia cau vudt hién trang.

- Huéng Lang - Truong Chinh, Lang - Tay Son dugc thiét k& hoan toan tuong tu huéng Trudng
Chinh - Lang va Trudng Chinh - Nguyén Trii nhung vé phia ngugc lai.

- Céc huéng ré phai 6 mit dat dugc giif nguyén hodc cai tao rong thém dé€ dam béo luu lugng
thong qua.

- Huéng ré trai tit Nguyén Trai sang Lang va Tay Son sang Truong Chinh dudc thiét ké trén miit
dét. Dong thdi x6a bé hudng di thang duéi cau tit Nguyén Trai sang Tiy Son va ngudc lai.

Chiéu dai hanh trinh ctia phuong 4n dé xuét phat sinh khong dang ké so v6i phuong 4n hién trang
nhu thé hién trong Bang 3.

Kinh phi dau tu du kién theo cong bd suat dau tu S6: 706/QD-BXD ngay 30 thang 6 nim 2017
clia Bo Xay dung udc tinh khodng 200 ty dong.

Nhiing ton tai, phuong 4n nay da giai quyét dudc triét d€ cc giao cat nhung do khong con hudng
di thang dudi cau nén cac ngudn giao thong trong pham vi nit sé mit hanh trinh dai hon d€ di ti
Nguyén Trai sang Tdy Son va ngugc lai. Cac hanh trinh tif Trudng Chinh sang Léang va ngudc lai,
Trudng Chinh sang Nguyén Trii, Lang sang Tay Son sé bi kéo dai hanh trinh qua nit so véi phuong
4n hién trang. Cong trinh him chui trong pham vi nit c6 thé khong st dung dudc nita.
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Bang 3. Panh gi4 chiéu dai hanh trinh giita phuong 4n cai tao va phuong an hién trang

Truong Chinh Tay Son Lang Nguyén Trai
Trudng Chinh E; -3 ?gg 0.86 gzg 1.07 ig; 1.18
Tay Son ggg 1.00 ] - ;2(5) 0.95 ;88 1.00
Léng ggg 1.13 ;ég 1.21 ) - ?;g 0.80
Nguyén Trai ggg 0.98 ;88 1.00 i;g 1.00 ] -

(1): Chiéu dai hanh trinh phuong 4n hién trang; (2): Chiéu dai hanh trinh phudng 4n cai tao; (3) = (2)/(1).

4. Két luan

Thong qua viéc khao sat thuc trang van hanh ctia mot s6 niit giao thong khac mic trén dia ban
Ha Noi ma dién hinh 12 nit giao Ngi tu S&, nhém nghién cifu da chi ra dudc nhiing han ché con ton
tai ctia loai nut giao dién hinh trong khu vuc ndi thanh (nit giao thong khac miic truc thong st dung
cong trinh vuot), tir d6 1am tién dé cho viéc nghién ciiu 4p dung nhitng loai hinh nit giao thong khac
mifc hién dang dudc st dung phd bién trén thé gisi vao diéu kién giao thong ndi thanh & Viét Nam.

Bai bdo da budc dau gidi thiéu 2 loai hinh niit giao khac miic hién dang dugc st dung nhiéu trén
thé gi6i, kém theo phan tich vé kha ning va diéu kién 4p dung cho niit giao Ngi tu S&, c6 ké dén diéu
kién riéng biét, diic thi ciia Ha Noi vé dong xe, diéu kién miit bﬁng xay dung. Day la mot dinh huéng
c6 thé tham khao khi xay dung céc niit giao khdc trong d6 thi Ha Noi ndi riéng, va & cdc do thi khac
ndi chung.
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