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Abstract. Safety for trains when passing the curve segment with the smallest radius is one of
the important issues in operating of the train. This paper used Simpack model to simulate 3D
model to study the dynamics and the criteria of safety assessment of Cat Linh - Ha Dong
urban railway. The results in both the case of smooth ground railway and the railway structure
using DTVII2 components have the largest derailment coefficient less than 0.8 and the
overturning stability coefficient less than 0.7. These results are the main criteria to ensure the
safety of the train operation when passing the minimum radius of curve R = 300m of Cat Linh
- Ha Dong Metroline.
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Tom tit. An toan cho doan tau khi théng qua dudng cong ¢6 ban kinh nho nhét 1a mét trong
van dé quan trong khi van hanh doan tau. Bai bao dd sir dung phan mém Simpack dé xay
dung m6 hinh 3D nghién ctru déng luc hoc va cac chi tiéu danh gia an toan ctia doan tau
duong sat d6 thi tuyén Cét Linh — Ha Pong. Két qua cho thay trong hai truong hop nén duong
sat phang thuan va két cau duong sat str dung cau kién DTVII2 déu cho hé sé chdng trat banh
I6n nhat nho hon 0,8 va hé s 6n dinh chéng 14t nho hon 0,7. Két qua nay 1a céc tiéu chi chinh
dam bao sy an toan van hanh doan tau khi théng qua ban kinh duong cong nhé nhat R=300m
cua tuyén Cét Linh — Ha Pong.

Tir khod: hé sé chang trdt banh, hé sé on dinh chong Idt, an toan vdn hanh doan tau, phan
mém Simpack.

© 2019 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN DE

Vén dé doan tau van hanh an toan khi thong qua duong cong l1a vin dé phuc tap va quan
trong trong dong luc hoc doan tau. Viéc nghién cau tinh an toan cta doan tau thong qua
dudng cong ¢ y nghia rat 16n, nhat 1a d6i véi cac tuyén duong chuan bi dwa vao khai thac.
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Bai bao gioi thiéu két cau va thong sé ky thuat chinh cua doan tau, dudng sit tuyén Céat
Linh — Ha Pong, nghién ctru mé hinh dong luc hoc cua doan tau duong sit do thi khi thong
qua duong cong, tinh toan cac chi tiéu an toan cua doan tau dudng sat d6 thi tuyén Cét Linh -
Ha Pong khi théng qua ban kinh cong nho nhat.

Két qua nghién cuu, tinh todn chi tiéu an toan doan tau dudng st do thi tuyén Cét Linh -
Ha Pong c6 y nghia thyc tién khi van hanh, khai thac doan tau. Bai bao chon toa xe kéo theo
cta doan tau dudng sit do thi tuyén Cat Linh - Ha Dong dé nghién ctu két ciu, cac thong sb
ky thuat chinh va tinh toan cac chi ti€u an toan toa xe kéo theo khi thong qua ban kinh duong
cong nhé nhit.

2. NOI DUNG
2.1. Két cdu tong thé cia toa xe kéo theo dwdng sit dé thi tuyén Cat Linh - Ha Pong

Doan tau tuyén duong sat d6 thi Cat Linh — Ha Dong gém c6 13 doan tau véi tong sb 52
toa xe. Poan tau duogc thiét ké g@)m 4 toa xe, trong d6 co6 2 toa dong luc 2 toa xe kéo theo,
phuong thirc bé tri nhu sau: +Tc-M+M-Tc+ (trong d6 Tc: 13 toa xe kéo theo co budng 1ai, M:
la toa xe dong luc). Dua vao két cu cac bod phén cua toa xe kéo theo cua doan tau duong sét
d6 thi Cat Linh - Ha Dong tinh toan dugc cac thong sb dung trong tinh toan an toan khi thong
qua duong cong. Két cdu tong thé toa xe kéo theo c6 budng lai nhu hinh 1, Mot sb thong sd
k¥ thuat ciia toa xe kéo theo c6 budng lai doan tau Cat Linh — Ha DPong nhu bang 1 [1]:
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Hinh 1. Két cdu tong thé cua toa xe toa kéo theo c6 buang lai Tc.
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Bing 1. Mot s6 thong s6 ky thudt ciia toa xe kéo theo c6 buong ldi Te doan tau Cat Linh - Ha Péng.

TT Thong sb ky thuat chinh Gia tri
1 Toc do thiét ké 80 km/h

2 Khéi lugng than xe 22,4 tin

3 Khéi lwgng khung gia chuyén huéng 3,52 tan

4 Khéi Iwong mot bo truc banh 1,539 tan

5 Khoang cach gitta hai cdi chuyén huéng 12600 mm
6 Khoang céch gitra hai truc banh 2200 mm

7 buong kinh banh xe 840 mm

8 Khoang céach ngang giira hai 10 xo khéng khi 1850 mm

9 Khoang cach ngang giita hai 10 xo bau dau 1930 mm
10 Do cting thing dirng mot bén 16 xo khong khi 0,45 MN/m
11 Hé sé giam chan thang dtng caa 10 xo khdng khi 60 kN.s/m
12 Do ctng thing ditng mot bén bau dau 1,7 MN/m
13 Hé sé giam chan thing dtng cua bau dau 10 kN.s/m

2.2. Két cau dwong sit tuyén Cat Linh - Ha Pong

Két cdu duong sat tuyén Cat Linh — Ha Pong sir dung ta vet bé tdng ngan dbc san dat

trén tim ban bé tong cbt thép do truc tiép. Chiéu dai ta vet ngan 0,56, chiéu rong 0,25m, két
cau bé tong cbt thép. Két cau thép dudi ra phan dudi ting cuong lién két voi bé tdng caa nén
duong sat. Ta vet ngan sir dung bé tong C50. Str dung cau kién DTVII2. Ban bé tong bén dudi
mdi duong ray lam thanh két cau hinh chir nhat, chiéu rong 1a 0,8m, théng thuong dai 6,25m
hodc 6m, cac tim ban bé tong dat cach nhau theo chiéu doc ray, khoang céach giira hai tim ban
bé tong 1a 0,15m. Két cau va kich thudc két cau duong sat tuyén Cét Linh — Ha Pong thé hién
nhu hinh 2 va hinh 3 [2, 3, 4].
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Hinh 2. Mdt cdt ngang két cdu dwong sdt do thi Cat Linh — Ha Péng.
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Hinh 3. Mdt cdt bang két cdu dwong sdt dé thi Cat Linh — Ha Péng.

Mot s6 thdng sé ki thuat chinh cia duong sat tuyén Cat Linh — Ha Dong nhu bang 2:

Bing 2. Mot s6 thong s6 ky thudt ciia dwong sdt tuyén Cdt Linh - Ha Péng.

TT Théng s6 k¥ thuat chinh Thong sb
1 | Khé duong 1435 mm
2 | Kiéu Ray P60
3 | Ban kinh nho nhat trén chinh tuyén 300 m
4 | Do sidu cao ban kinh duong cong nho nhat trén chinh tuyén 80 mm
5 | Phuong thuc lay dién Ray thir ba
6 | Kiéu nén duong sat Tam ban bé tong

2.3. Nghién ciru xay dung mé hinh dong luc hoc ciia toa xe dwong sat dé thi

Dua vao moé hinh dong luc hoc va hé phuong trinh dao dong cua toa xe keo theo [5, 6,
7,8, 11, 12], va két cau cua toa xe kéo theo c6 budng lai tuyén Cat Linh - Ha Pong, bai bao
g dung phan mém mé phong dong luc hoc Simpack [10], tién hanh xay dung mé phong céc
chi tiét, bo phan cua toa xe kéo theo: md phong bo truc banh, mé phong hé thdng treo so cap
va thi cdp, md phong gia chuyén hudng, md phong than toa xe, dinh nghia hinh dang ray,
bién dang mit 1in banh xe, dinh nghia thong s6 dudng cong, dinh nghia két cdu dudng sit va
cubi cung s& xay dung duoc md hinh 3D nghién ciru dong luc hoc caa toa xe duong sit do thi
theo nhu hinh 4 d&én hinh 5.
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Hinh 4. M6 hinh mé phdng gia chuyén huéng.

Hinh 5. Md hinh 3D nghién ciru dong luc hoc toa xe dwong sdt dé thi.

2.4. Tiéu chuan danh gia an toan toa xe thong qua dwong cong

Can c&r vao Qui chuan ky thuat quéc gia QCVN18:2018/BGTVT: Kiém tra, nghiém
thu toa xe khi san xuat, lap rap va nhap khau. Bo Giao théng van tai, Ha noi, 2018 [9]. Trong
qui chuan quy dinh chi tiéu danh gia an toan toa xe thong qua dwdng cong bang hé sé chdng
trat banh va hé sé 6n dinh chdng lat:

Hé s chong trat banh: é <08 (1)

Trong d6: Y - Luc tac dung 1én go banh theo phwong nam ngang [KN]; Q - Tai trong
thang dung phan b 1én banh xe [KN].

Hé s6 6n dinh chéng lat: =2t <0,7 (2)
CT

Trong d6: Pct - Tai trong tinh cta toa xe d6i voi dau ray (cia mot phia) [KN]; Pq- Tai

382



Transport and Communications Science Journal, Vol 70, Issue 5 (MM/YYYY), 377-385
trong chénh léch cua toa xe ddi voi dau ray do luc gi6 va lyc ly tim gay ra [kN].

Trén dudng sit Cét Linh - Ha Dong c6 ban kinh duong cong nho nhat 12 300m, do vay
bai bédo khao sét toa xe kéo theo ¢ budng lai cua doan tau duong st do6 thi tuyén Cét Linh -
Ha Pong thong qua ban kinh cong 300m véi tbe do thdng qua 16n nhat theo qui dinh
V=70km/h. Céc théng sé cua dudng cong ban kinh 300m thé hién nhu bang 3:

Bing 3. Théng so dwong cong ban kinh 300m.

Ban kinh dwong  Chiéu dai dwong cong  Chiéu dai doan P siéu cao

cong [m] hoa hoan [m] cong [m] [mm] Téc @ [km/h]

300 90 200 80 70
2.5. Két qua tinh toan chi tiéu an toan khi toa xe dwdng sit do thi tuyén Cat Linh — Ha
Pong thong qua dwong cong ban kinh bé nhat

Két qua tinh toan hé s6 chdng trat banh cua toa xe kéo c6 budng lai cua doan tau
duong sit do thi tuyén Cét Linh - Ha Pong khi toa xe thong qua duong cong c6 ban kinh
R=300m Vvéi trudng hop nén duong sit dugc gia thiét phing thuan va truong hop c6 xét dén
két cau duong sat sir dung cau kién DTVII2 (nén duong khdng phang thuan) thi dugc két qua
thé hién nhu trong hinh 6, hinh 7:
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Hinh 6. Hé sé chang trdt banh toa xe kéo theo tuyén Cat Linh - Ha Péng khi théng qua dirong cong
ban kinh R=300m véi nén duwong sat phang thugn.
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Hinh 7. Hé sé chang trat banh toa xe kéo theo tuyén Cat Linh - Ha Péng khi théng qua dwrong cong
ban kinh R=300m két cdu dwong sdt sir dung cdu kién DTVII2.

Hinh 6, hinh 7 cho ta thiy rang quy luat bién ddi caa hé sé chéng trat banh 1 khi toa
xe kéo theo chay trén duong thang hé sé chdng trat banh nho, ting dan khi toa xe di vao doan
dudng cong hoa hodn, hé sb chéng trat banh 16n nhat va twong ddi déu khi toa xe di vao doan
cong, hé sb chdng trat banh bat dau giam dan khi di ra doan dudng cong hoa hodn va ra doan
thang. Hé s6 chéng trat banh cua banh xe bén trai cua truc banh dan s6 1 ludn ¢ tri s6 Ion
nhat. Trudng hop voi nén dudng sit phang thuan gia tri hé s chdng trat banh 16n nhat bang
0,574, truong hop két cau duong sat sir dung cau kién DTVII2 thi gié tri hé s6 chéng trat banh
I6n nhat bang 0,714. Truong hop nhap cac théng sb thuc té duong sat vao mé hinh s& ¢6 hé sb
chéng trat banh 16n hon truong hop xét nén duong phang thuan va bién do bién thién cua hé
s6 chéng trat banh ¢ trudng hop nén dudng khdng phing thuan 1a 16n, theo hinh ring cua,
khong tron nhu truong hop nén duong phang thuan.

Theo cac tai liéu tham khao [5], [7] cin cir vao cac cong thire dé tinh toan hé sb 6n
dinh chéng lat, thay cac théng sb ki thuat cua toa xe kéo theo tuyén Cét Linh — Ha Pong dé
dang tinh duoc hé s6 6n dinh chong lat n = 0,41.

Nhu vay toa xe kéo theo cua doan tau dudng sit do thi tuyén Cat Linh - Ha Pong xét
ca hai truong hop nén duong st phang thuan va két ciu duong sat sir dung cau kién DTVII2
déu cho hé sb chdng trat banh 16n nhat nho hon 0,8, va hé sé 6n dinh chbng 14t nhé hon 0,7.
Két qua nay la cac tiéu chi chinh danh gia su an toan khi théng qua ban kinh duong cong nho
nhat R=300m cua tuyén Cat Linh — Ha Dong

3. KET LUAN

Pi mé phong thanh cdng md hinh 3D cua toa xe kéo theo tuyén Cat Linh — Ha Pong
bang phan mém Simpack.
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Hé s6 chéng trat banh, hé s6 6n dinh chéng lat da dwoc tinh toan va dung dé danh gia
tinh an toan cua toa xe kéo theo tuyén Cét Linh - Ha Dong khi thong qua ban kinh duong
cong nho nhat 300m véi hai truong hop nén dudng sat phang thuan va két ciu duong sét sir
dung ciu kién DTVII2.

Hé sb chdng trat banh 16n nhat ¢ hai truong hop déu nho hon trj s6 cho phép va hé sb
6n dinh chdng 1at nho hon tri s6 cho phép, diéu nay ching to toa xe kéo theo tuyén Cét Linh —
Ha Pong dam bao an toan khi théng qua ban kinh duong cong nho nhat.
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Cam on Trudng Pai hoc Giao thong Van tai di tai tro cho nghién ctu nay trong khudn kho dé
tai ma s6 T2019-CK-008.
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