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Abstract: Currently, it is still all-new in evaluating the reliability and safety of urban railway
systems in Vietnam which needs to be gradually researched. To resolve the issue, it is
necessary to establish a model to evaluate the reliability and safety of rolling stock, and then
develop calculation programs or software. Based on the model to evaluate the reliability and
safety of urban rail rolling stock established, the article presents the software development
process to evaluate the reliability and safety of rolling stock in operation on the Cat Linh -
Ha Dong urban railway line. The software is created in Java programming language with
many customizable functions, pure Vietnamese interfaces, and can evaluate conveniently,
quickly and accurately the reliability and safety of rolling stock on the Cat Linh - Ha Dong
line. This is the first software in Vietnam in the field of urban rail rolling stock that is a
reference for developing evaluation software for other subjects of the Cat Linh - Ha Dong
line in particular and urban railway lines in Vietnam in general.
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Tom tét: Hién nay van dé danh gia do tin cay va an toan cua hé thong duong sit do thi trong
diéu kién Viét Nam con hoan toan mai meé, do d6 can duoc timg budc nghién ciu va hoan
thién. Dé giai quyét vin dé dat ra, can thiét 1ap mé hinh danh gia dé tin cdy va an toan cia
phuong tién, sau d6 xay dung cac chuong trinh hozc phan mém tinh toan. Trén co s& md hinh
danh gia do tin cay va an toan cta phuong tién dudng sit do thi da duoc nhom tac gia thiét
lap, bai bao trinh bay qua trinh xay dung phan mém danh gia do tin cay va an toan cta phuong
tién duong sat do thi tuyén Cat Linh-Ha Pong trong qua trinh khai thac. Phan mém duoc xay
dung trén co sé ngbn ngi 1ap trinh Java véi nhiéu chire nang tuy bién, co giao dién thuan
Viét, cho phép danh gia do tin cdy va an toan cia phuong tién duong sat do thi tuyén Cat
Linh-Ha Pong mot cach thuan loi, nhanh chong va chinh xac. Pay 1a phan mém lan dau tién
duoc xay dung ¢ Viét Nam trong linh vyc phuong tién duong sat do thi, 1a co s& tham khao
cho viéc xay dung phan mém danh gia cho cac ddi tugng khac cuaa tuyén Cat Linh-Ha Pong
noi riéng va cac tuyén dudng st do thi ¢ Viet Nam noi chung.

Tir khoa: phan mém, danh gia do tin cdy, an toan, phuong tién duong sat d6 thi, Cat Linh —
Ha Pong.

@2024 Truong Pai hoc Giao théng van tai
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1. PAT VAN PE

Cho dén nay, tai Ha Noi d3 c6 hai tuyén duong sit d6 thi duoc trién khai xay dung, do la
tuyén Cét Linh - Ha Pong (tuyén 2A) va tuyén Nhon - Ga Ha Nai (tuyén sb 3); trong do tuyén
Cat Linh - Ha Dong da dugc dua vao khai thac ngay 6 thang 11 nam 2021, tuyén Nhon — Ga
Ha Noi (doan trén cao Nhon — Cau Gidy) da duoc dua vao khai thac ngay 8 thang 8 nam 2024.
Tai thanh phé H6 Chi Minh tuyén Bén Thanh - Sudi Tién (tuyén sb 1) ciing dang duoc gap
rat hoan thanh va s& dua vao khai thac cudi nam 2024. Cac du an dudng st d6 thi & Viét Nam
déu do cac nha thau nudc ngoai thuc hién, chi lam nhiém vu xay dung va ban giao cho Viét
Nam sir dung va khai thac. Van dé danh gia do tin cay va an toan caa hé thong dudng sit do thi
noi chung trong diéu kién Viét Nam la hoan toan méi mé, chua cé tién 1é va kinh nghiém, do
d6 can duoc timg budc nghién ctu va hoan thién. Bé danh gia do tin cay va an toan cua hé
théng dudng sit do thi, trudc hét can danh gia do tin cdy va an toan caa cac phan hé trong hé
thong, trong d6 ¢6 phuong tién duong sit dd thi hay doan tau metro. Cac budc thyc hién bao
gom: xay dung mo hinh danh gia do tin cay cua phuong tién, trén co s¢ d6 xay dung cong cu
danh gia d¢ tin cay va an toan dudi dang cac chuong trinh may tinh hoac phan mem va cudi
cung la danh gia do tin cay va an toan cta phuong tién trén co sé s liéu thdng ké vé tro ngai
chay tau trén tuyén, sé liéu thong ké vé bao dudng, stra chira tai depo v.v. Viéc xay dung md
hinh d4nh gia do tin cay va an toan caa phuong tién duong sat d6 thi néi chung va phuong tién
duong sat d6 thi tuyén Cat Linh — Ha Dong noi riéng da duoc thyc hién trong [1,2]. Trong bai
bao nay trinh bay qua trinh xay dung phan mém danh gia do tin cay va an toan cia phuong tién
duong sat d6 thi tuyén Cét Linh — Ha Pong.

2. XAY DUNG PHAN MEM DANH GIA PQ TIN CAY VA AN TOAN PHUONG TIEN
PUONG SAT PO THI TUYEN CAT LINH - HA PONG

2.1. Ngbn ngir lap trinh

Phan mém duogc xay dung trén co sd ngbn ngir 1ap trinh Java, 1a ngbn ngir 1ap trinh phd
bién va manh mg, dugc phat trién boi Sun Microsystems (nay la mot phan cua Oracle
Corporation) voi mot s6 ddc diém noi bat nhu [3-5]: Pa nén tang; Cu phap don gian va dé hiéu;
Hd tro da ludng; Bao mat cao; Thu vién phong phu; HJ trg md ngudn mo; Tinh nhat quan va
bao tri dé dang. Bén canh d6, phan mém s dung hé quan tri co so dit liéu SQLite, 12 hé quan
tri co so dit liéu quan hé ma ngudén ma, duoc phét trién boi Dwayne Richard Hipp vao nim
2000 v&i mot s6 dac diém ndi bat nhu [6-9]: M& ngudn ma va mién phi; Khdng can may chu;
Nhe va nhanh; Kha nang di dong; Hd tro chuan SQL; Dé trién khai.

2.2. Mt b chire ning co ban cia phan mém

Can ct Ho so ky thuat [10], tuyén duong sat do thi Cat Linh-Ha Pong co 13 doan tau, cau
hinh mdi doan tau 1a Tcl + MO + M1 + Tc2, nhu vy ¢ tong s6 52 toa xe Vi 26 toa xe dong
luc (M) va 26 toa xe kéo theo (T). Bong thoi theo [1-2], phuong tién dudng sit d6 thi (doan tau
metro) tuyén Cat Linh-Ha Pong duoc phan chia thanh 6 phan hé, mdi phan hé lai dugc phan
chia thanh c4c tiéu phan hé, mdi tiéu phan hé lai dugc phan chia thanh cac phan tu, cu thé nhu
sau: 1. Phan hé Than xe dugc phan chia thanh 6 Tiéu phan hé vai tong s6 11 phan tir. 2. Phan
hé Bo phan chay phan chia thanh 1 Tiéu phan hé va 13 phan ti. 3. Phan hé truyén dong phan
chia thanh 1 Tiéu phan hé va 10 phan tir. 4. Phan hé Thiét bi ham phan chia thanh 1 Tiéu phan
hé va 15 phan tir. 5. Phan hé Biéu khién phan chia thanh 1 Tiéu phan hé va 10 phan tir. 6. Phan
hé Thiét bi phu duoc phan chia thanh 6 Tiéu phan hé véi tong s 30 phan tir. Nhu vay trong
tong s6 6 phan hé co 16 tieu phan hé va 89 phan tir. Phan mém duoc cu thanh tir cac mé dun
phan tu, tiéu phan hé, phan hé, déng thoi cac moé dun duoc tich hop dé tao ra nhiéu chirc nang
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khac nhau cho toan b hé théng.
2.1.2. Cdc chire néing tong qudt

1. banh gia dg tin cay va tinh san sang ciia phuong tién trong qua trinh van hanh trén tuyén.
2. Banh gia tinh san sang va kha nang bao dudng cua phuong tién trong qua trinh bao dudng,
sua chira tai depo. 3. banh gia do tin cay va thoi han lam viéc cua bo truc banh xe do hao mon
trong qua trinh van hanh trén tuyen. 4. banh gia d¢ an toan ctiia phuong ti¢n trong qua trinh van
hanh trén tuyen. 5. Banh gia trang thai xac suat gisi han cua phuong tién trong qua trinh vén
hanh trén tuyen.
2.1.2. Cdc chire ning cu thé
a. Chirc ning danh gid dg tin cdy ciia déi twong
al. Doi Vi doi twong hu héng dot ngét cé phuc hoi

1. Nhap s6 liéu dau vao cho tirng phan tir cu thé, tir d6 xac dinh cac chi tiéu do tin cay cua
phan tir dang xét: ham mat do phan bé thoi gian lam viéc giira cac lan hong f (t) va do thi, ham
mat d6 phan b thoi gian phuc héi f(7)va db thi, thai gian lam viéc trung binh gitra cac lan
hong a(t), thoi gian phuc hdi a(z), cudng @6 hong A, cuong do phuc hdi i, ham sin sang
S(t) va do thi, hé s6 sdn sang S, ham khong sin sang K (t)va do thi, hé s khong sin sang S.
2. Tich hop va tinh toan cac chi tiéu do tin cay va an toan cho tiéu phan hé: thoi gian lam viéc
trung binh gitta cac 1an hong E(T,), thoi gian phuc hdi trung binh E(z,), cudong d6 hong A,
cuong do phuc hdi 4., ham sdn sang S, (t)va db thi, hé sb sin sang S, , ham khong sin sang
K, (t) va do thi, hé s khong sin sang K. 3. Tich hop va tinh toan cac chi tiéu do tin cay cho

phan hé. C4c chi tiéu do tin cay ciia phan hé duoc xac dinh twong ty nhu ddi véi tiéu phan hé.
4. Tich hgp va tinh toan cac chi tiéu do tin cay cho hé thong (phuong tién). Cac chi tiéu do tin
cay cua hé thong dugc xac dinh tuong tu nhu ddi vai tiéu phan hé va phan he.

a2. Péi Véi doi twong ¢6 hwr héng do hao mon
Nhép s6 liéu dau vao cho ting phan tir cu thé, tir 6 xac dinh cac chi tiéu do tin cay cua
phan tir dang xét: ky vong toan cudng d6 hao mon a(c), do léch chuan caa cuong do hao mon

o(c), hé s bién dong clia cuong do hao mon v(c), ham mat do phan b cuong d6 hao mon
f(c) vadd thi, ham tin cay P(t) va dd thi, ham xac suat hong Q(t) va dd thi va thai han lam
viéc gamma phan tram t ,,.

b. Chitc néing danh gid dg an toan ciia doi twong

1. Can cur huéng dan trong [11-12], nhap s6 lieu dau vao cho tirng phan ti cy thé, gdm:
tong s6 ngudi chét, tong sé ngudi bi thuong ning, tong s6 nguoi bi thuong nhe, tong thiét hai
tai san (triéu dong); tir 46 xac dinh cac chi tiéu d6 an toan cia phan tir dang xét: tong s tai nan
dic biét nghiém trong (muc 1), tan suat tai nan dic biét nghiém trong (1/h); tong sé tai nan rat
nghiém trong (muc 2), tan suét tai nan rat nghiém trong (1/h); tong s tai nan nghiém trong
(muic 3), tan suat tai nan nghiém trong (1/h); tong sd tai nan it nghiém trong (muc 4), tan suat
tai nan it nghiém trong (1/h); tong sé tai nan khdng nghiém trong (mac 5), tan suit tai nan
khong nghiém trong (1/h). 2. Tich hop va tinh toan cac chi tiéu do an toan cho tiéu phan hé; 3.
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Tich hgp va tinh toan cac chi ti€u do an toan cho phan h¢; 4. Tich hop va tinh toan cac chi tiéu
d6 an toan cho hé thong (phuong tién).

¢. Chifc néing danh gid xdc sudt gigi han chuyén tiép ciia déi tueng

Tich hop s6 liéu thong ké vé hu hong dot ngot co phuc hdi cua cac phan ti, tién hanh xac
dinh xac suat gidi han chuyén tiép trang thai cua cac phan hé va hé thong (phuong tién).

d. Chike nding Iwa chon cdc té hop phwong an tinh todn, hién thj va lwu trir dir li¢u

1. Lya chon viéc danh gia do tin cdy va an toan cho tung loai toa xe cu thé nhu Tcl, MO,
M1 va Tc2. 2. Lya chon viéc danh gia do tin cdy va an toan cho tirng nhom toa xe, chang han
nhém toa xe dong luc (MO+M1) va nhom toa xe kéo theo (Tcl+Tc2) hoic bat ky t6 hop nao
khac. 3. Lua chon viéc danh gia do tin cay va an toan cho timg doan tau (tir HN001 d¢én HN013)
hoic cac nhém doan tau bét ky. 4. Lua chon viéc danh gia do tin cay va thoi han lam viéc cua
bo truc banh xe theo hao mon mit lan, hao mon go banh, do gia ting chidu cao go banh co xét
ti cac banh xe bén phai, banh xe bén trai mot cach riéng ré dbi véi tirng loai toa xe, tirng nhom
toa xe dong luc va toa xe kéo theo, timg doan tau hoic nhom doan tau hozc bat ky to hop nao
khac. 5. Lya chon viéc danh gia do tin cay va an toan cho cac dbi twong néu trén theo thoi gian:
theo thang, theo quy, theo ndm hoic cho mét giai doan bat ky nao d6. 6. Phan mém c6 chirc
nang hién thi va luu trit cac s6 liéu da nhap, hién thi két qua tinh toan dudi dang d6 thi cua cac
ham sd, cac bang két qua tinh toan dugc luu trir va cé thé sao chép ra file word hoic excel.

2.3. Xay dwng cac luu dd thuit toan
Phan mém gom 13 lwu d6 thuét toan nhu sau.

1. Luu d6 thuat toan tinh todn céc chi tiéu do tin cay cua phuong tién; 2. Luu d thuat toan
tinh toan trang thai gidi han ciia phuong tién; 3. Luu do thuat toan tinh todn céc chi tiéu do tin
cay caa phan hé; 4. Luu d6 thuat toan tinh toan cac chi tiéu do tin ciy cuaa tiéu phan hé; 5. Luu
d thuat toan tinh toan cac chi tiéu do tin cdy cua phan tir; 6. Luu dd thuat toan tinh toan do tin
cay va thoi han lam viéc cuaa bo truc banh xe theo hao mon mit lan; 7. Luu dd thuat toan tinh
toan do tin cay va thoi han lam viéc cua bo truc banh xe theo hao mon go béanh; 8. Luu do thuat
toan tinh toan do tin cay va thoi han lam viéc ciia bo tryc banh xe theo do gia ting chiéu cao go
banh; 9. Luu do thuat toan xir 1y sb liéu théng ké; 10. Luu do thuat toan tinh todn cac chi tiéu
vé an toan cua phuong tién; 11. Luu do thuat toan tinh toan céc chi tiéu vé an toan caa phan hé;
12. Luu d6 thuat ton tinh toan céc chi tiéu vé an toan caa tiéu phan hé; 13. Luu d6 thuat toan
tinh todn cac chi tiéu vé an toan cua phan tir. Do khuén khé bai bao c6 han, khdng thé trinh bay
duoc so dd cua 13 luu dd thuat toan da néu.

2.4. Xay dwng cac giao dién ciia phan mém

2.4.1. Giao di¢n téng qudt ddnh gid dj tin cdy va an toan ciia cdc phan h¢, tiéu phan h¢ va
phan ti

_ Cac giao dién tong quat danh gia do tin cay va an toan cua cac phan h¢, tiéu phan h¢ va
phan tir doi vei cac phan hé than xe, phan hé bo phan chay, phan h¢ truyen dong, phan h¢ thiet
bi ham, phan hé diéu khién va phan hé thiét bi phu hién trén cac hinh 1-6.
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@ PHAN MEM DANH GIA PQ TIN CAY VA AN TOAN CUA PHUONG TIEN DUONG SAT PO THI
& TUYEN CAT LINH - HA PONG

L Puwongiién |

I 1. Phin hé thin xe | 1

1.1. Thin tau va trang tri
ndi that

| 1.1.1. Thin tau |

| 1.1.2. Trang tri ngi thit I

1.2. Thiét b dwimg
TuYEn suot

1.2.1. Thiét bj dwomg
xuyén suot

1.3. Thiét bj méc tau
va gidm xdc

1.3.1. Thiét bi méc noi
bin tr ding

1.3.2. Thiét bj méc ndi
ban vinh ciru kém
ong long

1.3.3. Thiét bi méc noi
ban vinh ciru kem
b giam xoc

1.3.4. Thiét bi méc noi
ban ty ding
trung gian

1.4. Hé thing cira
thoat hiém khan cap

1.4.1. Cira thoat hiem
khan cap

1.4.2. Thang thoét hiém

1.5. Hé thong cira hing
khoang khach

1.5.1. Hé théng cira hing
khoang khich

1.6. Hé thing cira hing
buong lai

1.6.1. Hé théng cira héng
buong lai

2024
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Nguyen Dire Toan

Hinh 1. Giao dién phéan h¢ than xe.
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& RAMS - X
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I 2. Phin hé b6 phin chay I

2.1. Gia chuyén hwéng

2.1.1. Khung gii
2.1.2. Cip banh xe
2.1.3. To hop dau tryc
2.1.4. Hé 16 xo0 hdp truc
2.1.5. Hé 16 xo trung wong
2.1.6. Thiét bi kéo din
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co' bin

2.1.8. Hop banh ring
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I 3. Phin hé lruyén ddng l

3.1. Hé thong kéo dan
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3.1.1. Ta dién cao ap
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3.1.4. Bd dién khang
loc song loai
LKDG-2x420A-5SmH-A

3.1.5. Tii cu chi thanh cai
loai TPK79F

3.1.6. Ta may cit nhanh
thanh cii TDG3C

3.1.7. B§ diéu khién lai tau
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3.1.8. B3 gom dong

3.1.9. Ding co kéo dan
khéng dong bd
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3,110, Thiét bj tiép dit
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Hinh 3. Giao dién phan hé truyén dong.
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& RAMS = X

N PHAN MEM DANH GIA PQ TIN CAY VA AN TOAN CUA PHUONG TIEN BUONG SAT PO THJ
L= TUYEN CAT LINH - HA DONG

4. Phin hé thiét bi him

4.1. Hé thong him khi

v

p khi
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4.1.7. Van diéu chinh
a5 cao

4.1.8. Van chénh léch
ap suat
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4.1.15. B3 loc bui
©2024 _4
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Nguyén Dic Toan

Hinh 4. Giao dién phan hé thiét bi ham.
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PHAN MEM DANH GIA PO TIN CAY VA AN TOAN CUA PHUONG TIEN PUONG SAT PO THI
TUYEN CAT LINH - HA PONG

| 5. Phin b2 didu khién |

5.1. Diéu khién va giam sat

5.1.1. B hién thi HMI

5.1.2. Module lip tin hiéu
REP

.1.3. Module diéu khién ta

VCMe

5.L.4. Module ra/vao
Digital DXMel,2

5.1.5. Module vao Digital

DIMel.2

5.1.6. Module ghi nhér
EDRM
5.1.7. Module vio/ra
Analog AXMe
5.1.8. B§ hién thj MMI

5.1.9. Nit 4n tin hiéu

5.1.10. Module tin higu f
€202 /

D Buc Tuin
Nguyén Birc Toan

Hinh 5. Giao dién phan hé diéu khién.
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6.3.4. Man hinh bén trai
6.3.5. Man hinh bén phii

6.3.6. Den chiéu true

Ll

6.3.7. B§ gat nwéc

6.4.1. Chiéu sing
khoang khach

6.4.2. Thiét bi hé théng

phit thanh toa xe

6.4.3. Dén bao phia
ngoai toa xe

6.4.6. Tid diéu khién

6.4.6. Ta diéu khién

diéu hoa

6.5. Hé théng phat thanh
doan tau
6.5.1. Té hop thiét bi
hé thong

6.5.2. Pl ndi dién

6.6. Thiét bj théng tin
V0 tuyén
B 6.6.1. Giai thiéu MDT-300
6.6.2. Két ciu co bin
6.6.3. May chinh
6.6.4. Hop didu khién
6.6.5. Ang ten

c204 /
D3 Dic Tuin
Nguyén Bire Toan

Hinh 6. Giao dién phan hé thiét bj phu.

2216



Tap chi Khoa hoc Giao théng Van tai, Tap 75, S6 08 (10/2024), 2208-2222

2.4.2. Giao dién téng qudr danh gid dé tin cdy va an toan ciia phwong ti¢n

Céc giao dién téng quat danh gia do tin cay va an toan cia phuong tién thé hién trén cac
hinh 7 - 12.

2 — X
S liéu Poan thu Toa xe Théigian Chikc ning
«  HN0OL
‘ HN002 PHUONG TIEN
HN003
HNOO4 | Trang thai giéi han
HNO0DS
HN0DG
HNOOT Théi gian lam viéc trung binh E(T,) (h)
HN00S .
HN00O Théi gian phuc héi trung binh ]I(‘rs) (h)

N

P tin

Cic chi tiéu danh gia db tin ciy

HN010
HNO11 Cuimg 4 hing i_ (1/h)
HN012

L N T U U S S SN

HNO13 Cuimg @ phuc héi p_ (Lh)
Hé 56 sin sang S,

Hé s6 khong sin sang K,

Ham sin sang S (t) S Db thi S (1)
Ham Khing sin sang K () | Dé thi K. (1)
it
Hinh 7. Giao dién tong quat danh gia d6 tin cay cua cac doan tau.
. - X
S6 liéu Doan tau Toa xe Th&igian Chirc ning
W Ted
‘ ~ MO PHUONG TIEN
« Ml

Ditinciy An( v Tc2 |thaigiéi han

Cac chi tidu danh gia 46 tin ciy

Théi gian 1am vige trung binh E(T,) (h) 303.277
Théi gian phuc hdi trung binh E(r) () 2.50608
Cuwimg d§ héng i._ (1/h) 0.00329731
Cuwimg d§ phuc hdi p, (1/h) 0.399029
HE s siin sing S, 0.991804
Hé sb khing san sing K, 0.00819562
Ham sin sing S.(1) S Pé thi 5,1
Ham khiéng san sang K (1) i Dé thi K (1)

Dad tinh todn va cdp nhdt 56 {ién

Hinh 8. Giao dién tong quat danh gia do tin cay cua cac loai toa xe.
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2 = X
S liéu Poan tiu Toa xe Théigian Clikc ning
O Tinh todn va cip nhit sb lidu

‘ 7 Hién thi s6 lidu ONG TIEN

—: Bing r;nng hop Kkét qua
DG tin ¢dy An toan Trang thai gidi han
Cac chi tiéu danh gia @8 tin cay

Thai gian lam viée trung binh E(T,) ()

Thii gian phuc héi trung binh E(z) ()

Cudng d6 héng i (1/h)

Cuwémg d phuc hdi p, (Lh)

Heé s sin sang S,

Hé s6 khéng sin sang K,

Ham sin sang S (1) 5 D3 thi S_(1)
Ham khéng sin sang K (t) i BB thi K (1)

Hinh 9. Giao dién tong quat danh gia do tin cay ciia phuong tién vai cac tinh nang hién thi s6 liéu va
ket qua tinh toan.

2 — X

Sb liéu Poan tau Toa xe Thei gian Chikc ning

j!l PHUONG TIEN

i tin ciy
Cac chi tiéu danh gia vé an toan
Téng sd ngwi chét Tong s»ﬁ tai nan .
. i diac biét nghiém trong (mic 1)
Tong so ngwoi . .
bi thwong ning Tin suit tai nan

Téng o ngwsi dic biét nghiém trong (1/h)

bi thwong nhe T:éng s6 tai nan
Téng thiat hn.i riat nghiém trong (mic 2)
tai san (friéu déng) Tin suit tai nan

rat nghiém trong (1/h)
Téng sb tai nan

nghiém trong (muc 3)
Tin suit tai nan

nghiém trong (1/h)

Téng sb tai nan

it nghiém trong (mic 4)
Tin suit tai nan

it nghiém trong (1/h)
Téng sb tai nan

khong nghiém trong (mic 5)
Tin suit tai nan

khong nghiém trong (1/h)

i tinh todn vd cdp nhar 5o Iiéu

Hinh 10. Giao dién tong quat danh gia do an toan ciia phuong tién.
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L]

' i liéu Poan tau Toaxe Théigian Chike ning

P§ tin ciy An toan

A= (1)
3 .1(1) o
i P= (1)
s - m)
T (1/h)
my - (h)
3= (1)
wy 1= (m)
D= (1/h)
my O = (m)
3 0= (1/h)
s 9= (m)

]

PHUONG TIEN

Phin h§
bi phin chay

6 liéu Doan tan Toa xe Trucsé Phia Gigihan Théigian Chic ning

7

o

2.1.2. CAP BANH XE

Do tin iy An toan :ﬁﬁ; ‘mon mat .i?;‘“l-lm‘;i";lﬂ.ll‘g Hao mom giv banh xe D4 gia ting chidu cao giv banh xe

So liéu
o o o i a L Tml <
ID Doantau | Toa xe Ngay Truc s Phia
B j Em) | (mm) | (mm10%km)
4U4| HNULS 1cl 15-U5-2024] 3 ira 215020 4.4 Z.03u03
405 HN013 Tel  13-03-2024 3 Phii 215620 4.6 2.13338
406 HN013 MO 13-03-2024 3 Phai 215620 4.7 2.17976
407 HNO013 M1 13-03-2024 3 Phai 215620 4.7 2.17976
408 HN013 T2  13-03-2024 3 Phii 215620 4.8 2.22614
409| HN013 Tel  13-03-2024 4 Trai 215620 4.5 2.08700
410 HN013 MO 13-03-2024 4 Trai 215620 4.7 2.17976
411| HN013 M1 13-03-2024 4 Trai 215620 4.6 2.13338
412| HN013 Te2  13-03-2024 4 Trai 215620 4.6 2.13338
413| HN013 Tel  13-03-2024 4 Phii 215620 4.4 2.04063
414| HN013 MO 13-03-2024 4 Phai 215620 4.8 2.22614
415| HN013 M1 13-03-2024 4 Phai 215620 4.4 2.04063 1
416 HN013 T2 13-03-2024 4 Phii 215620 4.5 2.08700
m © Thém
Doan tau HNDOL
Toa xe Tel X Xoa
Ngay
Truc sb 1 Sira
Phia Trai
B Lru
Quing dwong chay L (km)
P mon ‘mm
d mon Iy (mm) © Hiy

Cac chi tiéu danh gia d tin ciy
K¥ vong toan hoc a(c) (mmfl!}s km)

D5 1ch chudin o(c) (mm/10° km)
H si bién dgng v(c)
Thoi han lam vige € _cu, @0° km)
Théi ban lm vide ¢ _gq, @0® km)

Thoi han Tam viéc t _gg ooy, (10° kkm)

Ham mit @§ phin bé xac suit f(c)
f Db thi ham f(c)
Ham d6 tin ciy P(t)
P P thi ham P(1)
Ham xéc suit hong Q(1)
0 Pé thi ham Q(r)

Khéng cd 56 ligu nao trong bang

Hinh 12. Giao dién téng quétgénh giadotinc

mon mat lan.
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Giao dién tong quat danh gia do tin cay va thoi han lam viéc cua bg truc banh xe theo hao
go banh va theo do gia ting chiéu cao go banh ciing twong tu nhu d6i véi giao dién danh gia do
tin cay va thoi han lam viéc theo hao mon mat lan.

3. GIOI THIEU MINH HOA MOT SO KET QUA TiNH TOAN BANG PHAN MEM

Nhu trén d noi, tuyén duong sit do thi Cat Linh-Ha DPong co 13 doan tau véi tong sb 26
toa xe dugc dwa vao khai thac tir ngay 06/11/2021. Tur ngay bat dau dwa vao khai thac da tién
hanh thu thap s liéu thdng ké vé cac sy ¢d tré ngai chay tau (gian doan chay tau hay cham tau)
trén tuyén, sé liéu théng ké vé cac su sé can khic phuc (bao dudng, stra chita) tai depo va sé
licu thong ké vé hao mon banh xe trong qua trinh khai thac. Cac s6 liéu thong ké di duoc chét
vao thoi diém ngay 31/3/2024 gom 01 su ¢ gay tré ngai chay tau trén tuyén (cham tau 5 phat)
va 264 su c6 dan dén can thay thé va stra chira tai depo. Cac s6 liéu nay da duoc cap nhat day
da vao phan mém va da chay thir thanh cong. Dudi day don cir gidi thiéu co tinh chat minh hoa
mot s6 két qua tinh toan.

1. Két qua tinh toan do tin cdy cuia phuong tién (doan tau metro) tuyén Cat Linh-Ha DPong
trong qua trinh bao dudng, stra chira tai depo tir ngay ngay 06/11/2021 dén ngay 31/3/2024 thé
hién trén giao dién hinh 13.

2 - % Caidstkhodngt. — IS%

S6 liéu Doan tau Toa xe Théigian Chirc ning . . . . ,
| CAIDAT KHOANG THOI GIAN KHAO SAT |

PHUONG TIEN
| PHUONG TIEN -
Théi gian bit ddu | 06-11-2021 =
D6 tin ¢y An toan Trang thai giéi han Thévi gian két thic | 31-03-2024 =
€
I Céc chi tiéu dinh gia 46 tin ciy Mic dinh
l
Thai gian lam viée trung binh E(T,) (b) 20672 |
Théi gian phuc hdi trung binh E(r) () 1.97578
Cwémg d§ héng i, (1/h) 0.00474673
Cuwimg 9 phyc héi p_ (1/h) 0.506129
HEé sb sin sang S, 0.990709
He 56 khéng san sing K, 0.00929134
Ham sin sang S (1) S D6 thi S,()
Him khéng sin sing K (t) | Do thi K ()
Dd tinh todn va cdp nhdt 56 {igu

Hinh 13. Giao dién hién thi két qua danh gia do tin cdy cua phuong tién giai doan 06-11-2021 dén
31-03-2023.

Nhu vay, cac chi tiéu do tin cdy cua phuong tién (13 doan tau metro) trong qua trinh bao
dudng, sua chira tai depo dugc xac dinh bao gom: thoi gian lam viéc trung binh gitra cac lan
hong E(T,)= 210,672 h, thoi gian phuc hoi trung binh E(z,) = 1,97578 h, cudng d¢ hong A,

= 0,00474673h, cuong d6 phuc hdig = 0,506129 ht, ham sin sang S, (t)= 0,990709 +
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0,00929134exp(-0,510876t), hé s6 sdn sang S, = 0,990709, Ham khdng sin sang K, (t)=
0,00929134 - 0,00929134exp(-0,510876t) va hé sé khong sin sang K, = 0,00929134.

2. Két qua danh gia xac suat gisi han chuyén tiép trang thai cua cac phan hé trén phuong
tién giai doan 06-11-2021 dén 31-03-2023 trong qua trinh bao dudng, sua chira tai depo thé
hién trén giao dién hinh 14.

e - X

I
S0 liéu Poan tau Toa xe Theigian Chirc ning

‘ PHUONG TIEN

| Ddtin ciy An toin
Iy 3(1) =| 0.000210726 | (1/h) . |’h2'i11 hi Pl = 0.9920709
E bij phiin chay

1 _
py =] 0052554 |am) P, V= 0.00307310

i 2= ow0000 |am P P=  0.00000

2, = 0.000883357

: by dh
thin xe M L, 3 truyén ding pri) = 0.00336977

P, ¥ =| 4.74926E-05

s
ps ,P= 000000 |am)

iy . =] 0000504850 | (1)

k)
p P=] 0566203 |(m)

@ _[ 900250227 |(um) P, @ =] 0.00101762

| i"1 + 9
wy = 0735664 | (1m)
) _[ §.14418E-05 |(1m)

® -] 160800 |@m s thiét bi him

©® _[ p.00144744 | ()

o1
i |

.13

my o, ®=] L4ools  |am)

Phin hé
diéu khién

Dd tinh todn va cdp nhat 56 ligu
Hinh 14. Giao dién hién thi két qua danh gia x4c suat gisi han chuyén tiép trang thai cta cac phan he
trén phuong tién giai doan 06-11-2021 dén 31-03-2023.

4. KET LUAN

Phan mém “Panh gia do tin cay va an toan cho phuong tién duong sit do thi tuyén Cat
Linh - Ha Pong” duoc xay dung trén co s& ngdn ngit 1ap trinh Java véi nhiéu chirc ning tuy
bién, co giao dién thuan Viét, than thién, d& sir dung, cho phép danh gia do tin ciy va an toan
ctia cac phan hé va cua toan bo phuong tién duong sat do thi tuyen Cat Linh - Ha Bong mot
cach thuan loi, nhanh chong va chinh xac. Day la phan mém lan dau tién duoc xay dung ¢ Viét
Nam trong linh vyc phuong tién duong sat do thi, 1a co s¢ tham khao cho viéc xay dung phan
mém dbi voi cac phan hé khac cua tuyén Cat Linh-Ha Pong noi riéng va cac tuyén duong sit
do6 thi ¢ Viét Nam noi chung.

T cac s6 liéu thdng ké cap nhat, da tinh toan va danh gia duoc cac chi tiéu d6 tin cay cua
cac phan tir, cac tiéu phan hé, cac phan hé va tong thé phuong tién theo nhiéu té hop phuong
an khac nhau. Do khudn khé bai bao nay c6 han, cac noi dung vé danh gia do tin cay va an toan
cua cac phan hé, cua phuong tién gom cac toa xe va doan tau s& dugc trinh bay trong cac bai
bao tiép theo.
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