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Tom tét - Bai bao da trinh bay cac két qua nghién ciru tdng hop
vé céc chi tiéu danh gia cac phuwong an thiét ké nat giao nhau khac
murc lién thong trén dwéng 6 td cao tdc & diéu kien nwéc ta. Trén
co s& phan tich cac nhém chi tiéu tdng hop v& kinh té&, kj thuat,
khai thac va my hoc, cac tac gia da dé xuét 05 chi tiéu chinh cé
anh hudng Ién dén viéc danh gia va lwa chon loai hinh nit giao
khac murc lién théng phi hop véi diéu kién thuc té & nuwéc ta hién
nay. Bai bao ciing chi ra dwoc 03 kiéu cé thé st dung cho ngé ba
khac murc va 08 kidu c6 thé sir dung cho nga tw khac mirc twong
(rng va&i vi tri b tri tram thu phi kiéu khép kin

Tir khéa - dwong 6 t6 cao téc, tiéu chuan thiét ké, nat giao khac
murc lién théng, chi tiéu danh gia, tram thu phi.

1. Pit van dé

Nang Iyc thong hanh va hig¢u qua khai thac ciia duong 0
t6 cao toc phu thudc rat nhidu yéu td. Mot trong cac yéu td
anh huong dén nang lyc thong hanh va hiéu qua khai thac d6
12 viéc bo tri hop 1y cac loai hinh niit giao khac muc lién
thong. Viée bo tri cac loai hinh nut giao khac mirc lién thong
dua trén nhiéu yéu t6, trudc hét phai xuét phat tir luu luong
dong xe, toc 46 dong xe, phuong thirc thu phi, qui hoach giao
thong vén tai cac tuyén duong trong twong lai cia timg dia
phuong tuyén di qua sau do 1a khoang cach cac nat giao, yéu
t6 khong gian, phu thudc vao dia hinh (ndi, doi, dong bang),
moi truong, an toan giao thong, my quan. ..

Céc tiéu chuin Qudc gia nhu: Pudng 6 t6 cao toe — Yéu
cdu thiét k& (TCVN 5729-2012), TCVN 4054-2005,
TCXD104-2007, TCN273-01, ...chua c6 nhitng hudng
dan mot cach cu thé viéc Iya chon loai hinh nut giao khac
muec lién thdng trén duong 6 t6 no6i chung va duong 6 td
cao tdc néi riéng,ching ta khong biét phai lya chon chi tiéu
nao trong rt nhiéu chi tiéu vé ky thuat, kinh té va khai thac
lam chi tiéu chinh trong thiét ké chon lya loai hinh, hoac
phai tich hop céc chi tiéu d6 lai voi nhau nhu thé nao dé tir
d6 dé xudt va lwa chon cac giai phap thiét ké niit giao khac
murc lién thong duge hop 1y nhat.

2. Cac két qua nghién ciru
2.1. Co s6 dé xudt cdc chi tiéu ddinh gid va lwa chon
2.1.1. Khdi niém va ddc diém dwong 6 16 cao toc

Tiéu chuin TCVN 5729-2012, Puong 6 t0 cao toc 1a
duong danh cho xe co gidi, c6 dai phan cach chia duong
cho xe chay thanh hai chiéu riéng biét; khdng giao nhau
cung mirc voi mot hodc cac duong khac; duoc bd tri dfiy
du cac trang thiét bi phuc vy, bao dam giao thong lién tuc,
an toan, riit ngan thoi gian hanh trinh va chi cho xe ra vao
6 nhitng diém nhét dinh.

2.1.2. Khdi niém vé nit khéc mirc
Nut giao thong khac muc 1a niit giao thong ma cac xung

Abstract - This paper presents the research results on evaluation
criteria of design plans of interchanges on highways in Vietnam
conditions. Based on the analysis of economic, technical, operating
and aesthetic indicators, the authors propose 05 key indicators
which have great influence on the evaluation and choice of different
types of interchanges that suit actual conditions in our country.
The article also indicates 03 types for trompet and 08 types
for intersections corresponding to self-contained charging station
layout.
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dot giao cét dugc giai qqyét bang cac cong trinh cau vuot
hodc ham chui [2]. C6 thé phan chia loai hinh nit giao khac
murc lién thong nhu sau:

- Theo s6 lwong cac nhanh giao: nt giao ngé 3, ndt giao
nga4...

- Theo moi quan h¢ gilta cac nhanh giao: nut c6 day du
mdi lién h¢ giira cdc nhanh giao goi la nut day dad, con nut
thiéu vai nhanh goi 1a nat khac murc khong day du.

- Theo mure d giai quyét xung dot giao cat: nit khong ton
tai cac dlem giao cét 1a nut giao khac mirc hoan chinh, con ton
tai mot s6 diém giao cit goi 1a nut giao chwa hoan chinh.

- Theo hinh dang nat: nut dang ken Trumpet, nat hinh
xuyén chtr T, mit hoa thi, nat hinh xuyén, nut qua tram. ..

Cac cho giao nhau khac muce lién thong trén duong 0 t6
cao tdc chi nén duoc bb tri tdi da co lién he glao thong gitra
bén nhanh dudng, tire 1a chi cho ton tai cac chd giao nhau kiéu
ngd tu va ngd ba dé tién cho viéc bé tri tram thu phi tip trung.

Céc dang co ban n(t giao nhau khac mirc lién thong trén
dudng cao toc:

Nga tu:

- Dang hoa thi hoan chinh va khong hoan chinh.

- Dang vong xuyén.

- Dang hinh thoi.

Nga ba:

- Dang kén Trumpet.

- Dang kiéu vong xuyén.

- Dang hinh tam giéc.

Céc loai méi khac trén thé gioi c6 kha nang ap dung
Vap nudc ta: Dang phi doi bay, dang ré trai trén cao, dang
that no, dang vong dao khac muc, dang qua tram, dang ré
trai nghich, dang vong don khac muc, nit hinh thoi nén...

Churc nang co ban cua duong 6 t6 cao toc s& quyét dinh
nhiéu dén hinh dang, qui mo nat giao khac murc lién thong.
Doi voi duong 6 t6 ndi chung thi ¢ 2 chirc nang chinh la:
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chirc nang co dong va chirc nang tiép can. Bbi voi duong 6 t6
cao toc ndi riéng thi bat ky tiéu chuan nao ctia cac nudc trén
the gidi déu chu trong phai bao ddm chirc nang co dong cao.
2.2. Pé xuit c&c chi tidu tong qudt phuc vue viéc danh gia
phuwong dn
2.2.1. Nhdm chi tiéu ky thudt (04)

a. Dién tich chiém dung dét (ha)

La phan dién tich ma duong gidi han cho phép xay
dung cong trinh trén 16 dat.

b. Téng chiéu dai cac huéng chinh, huéng nhanh trong
toan pham vi nat giao quy vé hudng duong 01 lan xe (km).

¢. Téng dién tich mat duong cac dudng chinh, duong
nhanh trong pham vi nit giao (m?).

d. Tong chiéu dai cau vuot va ham chui quy vé bé rong
mot lan xe trong toan pham vi nat giao (m).
2.2.2. NhOm chi tiéu khai thac (04)

a. Thoi gian hanh trinh & trdi va r€ phai khi xe chay véi
toc do tinh toan thiét ké (gidy). Thoi gian hanh trinh 1a thoi
gian xe chay gitra 2 diém ¢4 dinh 6 trén cac tuyén duong lién
thong dugc chon cing vi tri nhw nhau dbi véi cac phuong an
dwa ra so sanh.Hanh trinh r& trai: gdm r& trai tryc tiép, 1é trai
gian tiép, r& trai ban gian tiép

b. Téng s gio xe thong qua nut theo tat ca cac hudng
trong 01 ngay dém:Chi tiéu nay xac dinh dugc bang tich so
thoi gian hanh trinh di thang, r& phai, 1€ trai voi s6 xe con
quy doi di thang, r€ phai, 1€ trai voi m01 hanh trinh duoc c6
dinh bing cac diém cing mot vi tri ¢ tat ca cac phuong an
dem ra so sanh.

c. Kha nang théng hanh (KNTH)

Trudce khi quyét dinh Iya chon loai hinh dé thiét ké mot
nut giao thong can thiét phai xem xét dén KNTH cia
nUt.KNTH cta nut giao thong khac mtic chinh 1la KNTH
cia cac duong dan vao nit. Vi vay KNTH cua nat giao
thdng 1 suat dong 16n nhét tir cac nhanh dan vao nuit ¢6 thé
nhap (hoic cit qua) vao dudng chinh cia nat trong mot don
vi thoi gian.Cac yéu té anh huong dén KNTH 1a cap cia
duong 6 t6 giao voi dudng cao tdc, luu lugng va thanh phan
dong xe ctia dong t6i va dong trén dudng chinh, hinh dang
nat giao, yeu t6 hinh hoc ciia duong, cac didu kién cua
duong dan, toc do...

d. An toan giao thong: du béo s vu tai nan tuong dbi.
2.2.3. C4c chi tiéu kinh té (03)

- Chi phi dén biixem xét ty 1¢ chi phi dén bu trén tong
chi phi x&y dung, cac cong trinh déc biét can bao ton.

- Chi phi xdy dung: cong tac lam dat, xdy dung cau vuot
hodc chui, xay dung hé thong ngam dudi dit, hé thdng thoat
nuée, két cdu 4o duong, trang thiét bi ki thuat cia nut. .

- Chi phi bdo tri, bdo dudng (theo dinh mirc cua nganh).
2.2.4. Nhém chi tiéu vé my hoc: thé hién tinh don gian,
thong thoang nhung hién dai va xem xét canh quan xung
quanh khu vyc nut.
2.3. Cdc chi tiéu chinh cé anh hwiong quyét dinh dén viéc
lwa chon phwong dan (05)
2.3.1. B6 tri tram thu phi

Hién c6 4 phuong thirc bé tri tram thu phi:

a. Thu phi dong loat bang nhau trén toan tuyén

bay la phuong thire thu phi don gian nhét. Céc tram thu
phi duoc bo tri & tit ca cac duong nhanh va duong cao toc
va trén tuyén chinh chi bd tri 2 tram ¢ hai ddu cua tuyén
dudng cao tdc.

b. Thu phi theo phuong thirc hé théng mo

Tram thu phi dugc bd tri trén duong cao tdc, cach
khodng 40-60km. Cac chd ra vao ciia nut giao lién thong
khéng b tri tram thu phi. Tai mdi tram mirc thu phi la
gidng nhau, chi phén biét theo loai xe.

¢. Thu phi theo phwong thirc hé thong khép kin (Hién
nay 4p dung nhiéu)

Hé thong thu phi dugc dat ¢ tit ca cac nat giao lién
thong. Khi vao dudng cao toc s& co vé, khi ra dudong cao
tdc s& co kiém tra cac thong tin nhu thoi gian vao, loai xe,
chiéu dai hanh trinh...tir 6 tinh ra phi phai nop.

Uu diém: thu dang phi timg loai xe, ding chiéu dai
hanh trinh xe chay trén duong, thu phi cong bang hop 1y,
khong that thoat do 14u vé, thoi gian dimg trén dudng cao
tdc duge han ché.

Nhuoc diém: s6 tram thu phi ting do d6 chi phi cho viéc
thu phi 16n, s6 lwong nhan vién thu phi nhiéu. Cach thu phi
nay thich hop véi cac tuyén duong dai, c6 nhiéu nut giao
khéac mtrc lién thong va cy ly hanh trinh cta cac xe chay
trén duong khac nhau nhiéu.

d. Thu phi theo kiéu phuong thire hdn hop

Phuong thirc nay 1a tong hop cua 3 phuong thic trén do
vigc thi cong tu’ng doan tuyén cao toc khong ddng bo.
2.3.2. Chi tiéu vé giam un tdc, an toan giao thdng

Trén cac doan nut giao khac muc lién thong thi cac
doan di vao va di ra khoi nit 1a cac vi tri nguy hiém nhat,
boi vi trén cac doan nay toc do dong xe bi thay d6i dén gioi
han dé phu hop v6i ban kinh ré.

Céc yéu t6 anh hudng:Loai hinh va chirc nang cua
dqdng; Sélnhé}nh dé}n; Luu luong va thanh Qhén dong xe;
Toc do thiét ké va toc do Vép hanh; Cac quyén uu tién; Su
phuc vu cho cu dan bén tuyen.

2.3.3. Chi tiéu vé méi truong

Chiém dung dat; Tac dong Ién tai san; Tac dong 1én
canh quan; Tac dong 1én mai sinh; Tac dong 1én hanh lang
doc duong; Tac dong Ién cac di san; Chat lugng khong khi
va tiéng on.

2.3.4. Chi tiéuvé tinh dong nhat, dong dang trong thiét ké

) Déi véi dudng 6 t6 cao toc, chi tiéu nay la rét cin th@ét vi
ncu khong s¢€ khién qho lai xe trong dicu kién 5:hay voi t()q do
cao trén dudng cao toc khi gap Ccéc cho giao cdt ¢ cach bo tri
khac biét s¢ cham nhén bi€t dugc huong di, dan dén phai giam
toc hodc thao tA&¢ nham lan; hdu qua la giam ning luc thong
hanh, giam déc tinh co dong va an toan cua duodng cao toc.
2.3.5. Chi tiéu swr dung dia hinh

Nén xay dung tai noi c6 dia hinh chd cao, chd thip, co
thé xem xét b tri nut giao thong ndm & chd thap dé c6 tim
nhin bao quét chung. Pay dugc xem 1a mot loi thé can phai
xdy dung nit giao thong khac mue. Gap truong hop nay
néu xay dung nit giao thong ciing mirc nhidu khi chi phi
con cao hon so véi xay dung nit giao thong khac muec.
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Ddi véi tuyén duong chinh phai xem xét k¥ cac truong hop: Nhén xét: Trong 05 chi tiéu dugc cho 1a nhiing chi tiéu
chinh dé xem xét lia chon loai hinh nit giao khac muec lién
thong trén dudng 6 to cao toc & nudc ta thi chi tiéu phuong
thirc bé tri tram thu phi va chi tiéu vé tinh dong dang cta
nut 1a duge cho 13 quan trong nhét, nd mang tinh thuc té va
phi hop véi diéu kién dau tu, khai thac & nudc ta.Dudi day
12 mot s6 dé xudt cho loai hinh nat giao véi phwong thirc
bd tri tram thu phi khépkin.

- C6 anh huong cia dia hinh thi giai phapthiét ké phai
chl y tin dung bam sat dia hinh.

- Khong bi anh huéng cua dia hinh thi khi thiét k& nén
xét dén cac yéu to troi khac.

- Khi y nghia kinh té, van tai ctia 1 tuyén hon han tuyén
kia phai don moi diéu kién thun tién (vé tric doc, tAm
nhin...) cho tuyén c6 wu tién.

- Cin can nhic tac dong cua viéc dao sau, d'flp cao tai chd
giao nhau dén méi truong thién nhién va can nhic dén viéc
di lai ctia dan cu qua duong cao td¢ sao cho duge thun loi.

3. Pé xuét cac loai hinh niit giao khac mikc lién théng c6
phwong thirc thu phikin cho dwong 6 to cao toc nudéce ta

Bdng 1. Pham vi trng dung ciia nut giao ngd 3 co thu phi kin

STT

Loai hinh

Phan tich loai hinh, wu nhwoc diém

Pham vi sir dung

Céc dutmg nhéanh

Buréng nharh

Budmg nhanh
2

- Chi can 1am 01 ciu vuot ¢ gitra ma bao dam trong toan pham vi niit
khong co giao cit va tron dong (chi ¢ tach va nhap dong), tao hinh
dep, dé nhan biét duoc hudng di. Nhuoc diém 1a c6 ton tai dong r& trai
gian tiép va ban truc tiép vong xa, dong thoi phai du khoang cach dé
bao dam d6 dbc doc cho dudng nhanh.

Puong cao tdc
giao cat voi dudng
cao toc, dudng cap
thap hon.

Burérng nhanh

Butrng % /BEHQ nhanh

Hanh trinh qua nut ngén, cac yéu t6 duong nhanh t6t nén tang nang luc
thong hanh, tdng an toan giao thong, giam dién tich chiém dung dat.
Tuy nhién kinh phi 16n do phai xay dung 03 cau vuot.

Puong cao tbc
giao cit véi duong
cao toc, dudng cap
thip hon.

Bung n%

Hanh trinh qua nat ngin, cac yéu té dudng nhanh t5t nén tang nang luc
thong hanh, tang an toan giao thong, giam dién tich chiém dung dat.
Tuy nhién kinh phi 16n do phai xay dung 03 cau vuot va cau lai xién.

Puong cao tdc
giao cit voi duong
cao toc, duong cap
thdp hon.

Bdng2. Pham vi ung dung cua nut giao ngd 4 co thu phi kin

STT

Loai hinh

Phan tich loai hinh, wu nhuwoc diém

Pham vi sir dung

Loai a

Duo’ng cao toc s& vuot trén dudng giao bang 02 cau vuot.

- B6 tri tram thu phi trén duong phu dé thuan tién cho cong tac thu phi,
khong 1am anh huéng dén nang luc thong hanh cta tuyen 6 to cao tdc.
- Vi Iuu Iuong xe trén duong phu nho nén chp nhan giao cit trén duong phu.
- Céc dong xe r€ trai trén duong cao tc ciing nhu dudng giao sé giao
cat nhau trén duong phu nén lam giam nang lyc thong hanh cia nat va
khong dam bao an toan xe chay.

Puong cao tdc
giao cat voi dudng
phu, chip nhan
giao  cit trén
duong phy, giao
cét khi xe ré trai.

Loaib

Du(‘mg cao tbc s& vuot trén dudng giao bang 03 cau vuot.

- Bé tri tram thu phi trén duong phu dé thuan tién cho cong tac thu phi,
khong 1am anh huéng dén nang luc thong hanh cua tuyen 6 o cao tdc.
-Vi luu Iuong xe trén dudng phu nhé nén chip nhan giao cét trén dudng phu.
- Céc dong xe 18 trai cta cac dudng giao s& vuot qua 2 cau vuot, chi co
nhép dong chir khong xay ra xung dot trén duong phu.

- Kinh phi dau tu ting vi phai dau tw 03 cu vuot.

Puong cao tdc
giao cat véi dudng
phu, kinh phi xay
dung nut tuong
dbi cao.

Pudng cao tdc s& vuot trén duong giao bang cdu vuot va cac nhanh r&
trai s& vuot trén tuyén cao tbc ciing bang cau vuot.

- B6 tri tram thu phi trén - dudng phu dé thuén tién cho cong tac thu phi,
khong 1am anh huéng dén nang luc thong hanh cta tuyen 0 t6 cao tdc.
-Vi luu luong xe trén duong phu nhé nén chip nhan giao cét trén dudng phu.
- C6 2 dong xe 1€ trai tao thanh dang hinh kén Trumpet, 1€ trai gian
tiép khi xe trén dudng phu vong goc 360 do dé vuot qua cau roi nhap
vao duong chinh va ré trai ban truc tiép khi xe trén duong chinh qua
cau vuot dé vao duong phu.

- Pon gian, thuan tién, kinh phi dau tu phu hop.

Duong cao toc
giao cit vGi dudng
phu, ngudn vén

phu hop.
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Loaid Trudng hop dudng cao toe va duong giao khong giao cit nhung c6 lién|Puong  cao  tde
Hon o it g hé v&i nhau qua cac nhanh ré. giao cit véi duong
4 . - Phuong 4n nay 4p dung khi diéu kién giai phong mat bang han ché. |phu, ngudn Vér}
\ - B6 tri chd giao nhau 3 tang tai vi tri & trai d¢ tranh cac dong xe r&[Pht hop, han ché
xung dot. trong cOng tac giai
=9 - Chi phi xdy dyng tuong dbi 16m. phong mat bang.
Pudng cao toc s& vuot trén duodng giao bang cau vuot va cac nhanh r&[Puong  cao  tdc
ﬂ trai s& vuot trén tuyén cao tbc ciing bang cau vuot. giao voi duong
- B4 trf tram thu phi trén duong phu dé thuan tién cho cong tac thu phi, cao tdc,  cép
5 khong lam anh hudng dén nang luc thong hanh cia tuyén 6 t6 cao toc. |11
’ - Khoéng co giao cit trén duong phu. B6 tri 02 dang kén Trumpet trén
f) ca duong phu 1an duong chinh.
- Chi phi xdy dung va dién tich chiém dung 16n.
Pudng cao tdc s& vuot trén duong giao bang cdu vuot va cac nhanh ré[Pudng  cao  toc
trai s& vuot trén tuyén cao toc ciing bang cau vuot. giao voi  duong
- BO trf tram thu phi trén duong phu dé thuan tién cho cong tac thu phi,|cao toc,  clp
6 khong lam anh huéng dén nang luc thong hanh cua tuyén 6 t6 cao toc.|LILIIL
- Khéng c¢6 giao cit trén duong phu. B tri 02 dang kén Trumpet trén
ca duong phu 1an duong chinh.
- Chi phi xay dung va dién tich chiém dung 16n.
Jl 2 Pudng cao tdc s& vuot trén duong giao bang cdu vuot va cac nhanh r&[Pudng  cao  toc
e trai s& vuot trén tuyén cao toc ciing bang cau vuot. giao vdi  duong
7 - Bé tri tram thu phi trén dudng phu dé thuan tién cho cong tac thu phi,|cao toc, cép
khong 1am anh hudng dén nang luc thong hanh cua tuyén 6 t6 cao toc.|LILIIL
" - B tri chd giao nhau 3 tAng tai vi tri ra trai dé tranh cac dong xe r& xung dot.
- Chi phi xay dung va di¢n tich chiém dung lon.
Jl 2 Pudng cao tdc s& vuot trén duong giao bang cdu vuot va cac nhanh r&[Pudng  cao  toc
L trai s& vuot trén tuyén cao toc ciing bang cau vuot. giao voi duodng
8 AL < - B4 tri tram thu phi trén duong phu dé thuan tién cho cong tac thu phi, cao tde,  cép
3 khong lam anh huéng dén nang luc thong hanh cia tuyén 6 t6 cao toc. |11
- B tri chd giao nhau 3 tang tai vi tri 1& trai dé tranh cac dong xe 1& xung dot.
h) - Chi phi xdy dung va dién tich chiém dung rt 16n.

Chu thich: 3 la vi tri tram thu phi

4. Két luan

- Bé lwa chon hinh dang nut giao khac mirc trén duong
6 to cao tdc can clr vao 03 chi tiéu chinh do6 la: k¥ thuat,
khai thac va kinh té. Ngoai ra ngudi k¥ su can phai xem xét
thém 05 chi tiéu quyét dinh rit 16n dén hinh dang cta nut
d6 1a: Phuong thirc thu phi, giam un tic anh toan giao
thdng, dia hinh, moi trudng va tiéu chi tinh dong nhét dong
dang trong thiét ké. Can phai két hop chat ché 05chi tiéu
trong tong thé 3 nhom chi tiéu tong quat K¥ thuat, Kinh té
va Khai thac & trén dé lya chon hinh dang nut giao khac
mirc lién thong trén dudng 6 t6 cao tc & Viét Nam.

- Trong moi truong hop sau khi chon dugc hinh dang
nat can phai di danh gia nang lyc thong hanh ctia cac nhanh
dan vao nut di chon, néu dam bao yéu cau thi méi ap dung.

- Bbi v6i nit giao ngd 3, ngd 4 co phwong thire thu phi
kin: Phai danh gia uu nhugc diém cua timg loai va can cir
céc chi tiéu & trén, véan dung dé chon lva duoc loai hinh nat
giao khac muc lién thong trén dudng 6 t6 cao toc & Viét
Nam phu hop nhat.
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