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Tom tat

Tai Viét Nam phwong phdp xdc dinh vdn toc
phirong tién truéc va cham can cir vao vét banh
xe tai hién trirong. Phwong phdp ndy ton tai nhuroc
diém khi vét banh xe thay doi do diéu kién thoi tiét
hodc cdc tde dong bén ngoai khac sé cho két qua
khéng chinh xac. Bai b&o nay trinh bay «ng dung
phan mém PC-CRASH xdc dinh thdng sé vén toc
trueéC va sau va cham cia phuong tién giao thong.
M0 hinh tinh todn dwoc xay dung trong phan mém
khi thiét Idp cac thang s ky thudt ciia phueong tién
trong triong hop va cham léch tam. Két qua tinh
toan gidp kiém chiing tinh hiéu qua cia phieong
phap, gilp nha diéu tra bé sung thém phirong
phdp xdc dinh dirgc van toc Ciia phwong tién giao
théng trwéc va sau va chgm nham nang cao tinh
chinh xac cua két qua.

Tur khéa: Va cham, tai ngn giao théng, vdn toc
phuong tien, PC-CRASH.

Abstract

In Vietnam, the method of determining the
vehicles speed before crash on the basis of tyre
tracks at the accident scene is applied. This
method is presented a shortcoming when the tyre
marks are changed due to the weather conditions
or other external impacts that will result in
incorrect results. This article presents the method
of determning the speed of vehicles before and
after crash according to the PC-CRASH software.
The calculation model is built in the software with
setting the vehicle's technical parameters in the
case of oblique impact. Calculation results help to
verify the effectiveness of the method which help
the investigators to add methods to determine the
speed of vehicles before and after crash in oder to
improve the accuracy of the results.

Keywords: Crash, traffic accident, speed of
vehicle, PC-CRASH.

1. Pat van dé

Theo thong ké ciia Cuc Canh st Giao thong duong
bo - duong sit va Uy ban An toan Giao théng Quéc
gia vé tinh hinh tai nan giao thong duong bo trong
nhitng nam tir 2012 dén 2016 nhu trong Bang 1 cho
thdy sb vu tai nan giao thong ciing nhu s6 ngudi chét
va bi thwong hang nam c6 xu hudng tang 1én, dac biét
trong nhimg nam gan day thudng xay ra cac vu tai nan
giao thong rat nghiém trong do va cham giira cac xe 6
to hay gitra xe 0 td va xe may gay ra nhirng thiét hai
rat I6n vé ngudi va xe.

Bdng 1. Tinh hinh tai ngn giao thdng ¢ Vigt Nam
tir 2012-1016

S6 vu tai nan A .. S6 nguoi
. R So nguoi
Nim giao théng A bi
chet

duwong bo thwong
2012 36.376 9.838 38.060
2013 29.385 9.369 29.500
2014 25.322 8.996 24.417
2015 22.827 8.727 21.069
2016 21.589 8.685 19.280

Diéu tra tai nan giao thong la hoat dong diéu tra cu
thé cua diéu tra hinh su, dugc té chic tién hanh trén
co so cac quy dinh cta phap luat nha nude va céc bién
phép nghiép vu cua nganh Cong An. Cac bién phap
diéu tra, phan tich lam rd nguyén nhan diéu kién cua
tai nan giao thong, phat hién va xu ly nghiém cac hanh
vi vi pham trat tu an toan giao thong gay hau qua
nghiém trong, gop phan dang ké vao viéc phong ngira
lam giam tai nan giao thong,... Pé xac dinh mirc do
vi pham giao thdng cta nguoi tham gia giao thdng khi
dé xay ra tai nan, theo Phép luat Viét Nam 1 can cir
Va0 van tdc phuong tién giao thong trude khi va cham.
Hién nay, phuong phap dé xac dinh van tdc phuong
tién giao thong trudc va sau va cham cin ctr vao vét
16p xe dé lai trén hién truong sau khi tai nan [2-6].
Phuong phéap nay con ton tai nhidu han ché Ia né phu
thuoc vao thong sb vét banh xe tai hién truong va dé
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bi thay d6i do diéu kién thai tiét hodc cac tac dong bén
ngoai khac dan dén cho két qua khong chinh xac. Do
d6 viéc nghién ctru cac phuong phap khac khong phu
thuoc vao vét 16p xe dé xac dinh duoc van téc trudc
Va sau va cham nham gitp cac nha diéu tra tai nan
giao thong ting hiéu qua té chirc dénh gia diéu tra tai
nan giao théng.

2. Co sé tinh toan van téc 6 té truéc va sau va
cham

2.1 Cac dinh lugt

Trong cac bai toan vé va cham, ¢6 hai dang bao
toan duoc st dung[2]:

- Cac dinh luat bao toan vé dong luong (trong
chuyén dong tinh tién) va m6 menddng lugng (trong
chuyén dong quay).

- Céc dinh luat bao toan vé co nang: chi dwoc ap
dung trong va cham tuyét d6i dan hoi.

Déi vai cac bai toan c6 sy bién doi vé noi ning
thi ngoai viéc st dung cac dinh luat bao toan dong
lugng (&p dung véi moi loai va cham) ta co thé ap
dung thém céc dinh luat vé bién thién noi nang cua hé.

Biéu thirc dong luong:

- Péi vé6i chuyén dong tinh tién, biéu thie dong
lugng nhu sau:

p=7v .m (1)

Trong dé: m - Khi lugng cua vat; p - Pong lugng

- Pbi véi chuyén dong quay, biéu thic md men
déng lugng doi vai tam quay O nhu sau:

L=lw )

Trong d6: | - M men quan tinh khéi cua vat dbi
véi tam quay O; w - Van téc géc quanh tam quay O.

Biéu thirc nang lugng:

Dbi voi khéi lugng chuyén dong tinh tién, biéu
thirc dong nang nhu sau:

wd = ~mv? ©)
Thé ning hap dan:

W, = mgh 4)
Thé ning dan hoi:

Wdh =~ kx? (5)

Trong d6: m - Khéi lugng cua vat (kg); g - Gia toc
trong truong; h - Bo cao, (m); x - Bién dang cua vat,
(m); k - B cing caa phan bién dang.

Dbi vai mot vat chuyén dong quay quanh tam O,
dong nang cua vat nhu sau:

W = lw? (6)

Déi véi chuyén dong tong quét: ddi vai 1 chuyén
dong bat ky, nguoi ta da chirng minh tong quéat dugc
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rang mot chuyén dong bat ky ludn cé thé biéu dién
duogc dudi dang chuyén dong tinh tién va chuyén dong
quay.
2.2 C&c mb hinh va cham giita hai 6 to

Phu thudc vao goc giita cac vée to van toc o cua
cac 0 to ¢ thoi diém va cham, c6 cac dang va cham
(Hinh 1):

- Khi o= 180° (Hinh 1a va 1b) - Va cham nguoc
chiéu;

- Khi o= 0° (Hinh 1c va 1d) - Va cham cuing chiéu;

- Khi a.=90° (Hinh 1e) - Va cham vudng g6c;

- Khi 0 <0<90° (Hinh 1f) hodc 90 <a<180° (Hinh
1g) - Va cham xién.

v

T?'&

Hinh 1. Cac dang va cham 0 t6 véi 6 t0

Néu luc va cham tac dong vao dau hodc dudi xe
(Hinhla va c) goi 1a ddm nhau, néu lyc va cham tac
dong vao bén canh (Hinh 1b va d) goi la quét nhau.
Dé xac dinh chinh x&c dang va cham cua méot vu tai
nan cu thé c6 thé dwa vao thé cudi cling cua vu va
cham va céc dau vét trén cic phuong tién va trén
duong.

Hinh 2 thé hién su va cham léch tam giita 6 to con
va 0 t6 tai. O t6 tai do c6 khdi lugng 16n hon nén hau
nhu khong c6 dich chuyén ngang. Trén 6 t6 con, tai
diém dyung dau tién xuat hién lyc va cham Fvc. Lyc
Fvc cung vai luc quén tinh tac dung tai trong tdm tao
thanh ngau lyc 1am xoay 6 t6 theo chiéu kim ddng hd
(Hinh 2a). Vi vay 6 t6 con lan lugt c6 cac vi tri tir |
dén 1V, 1am phat sinh ving bién dang trén ca hai xe
(Hinh 2b).

Hinh 2. Va cham xién va xung dét dong giao thdng
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Hinh 2 ciing thé hién cac trudng hop va cham gitra
2 0 t0 tai duong giao nhau. Cac dang va cham thuong
tai dwong giao nhau gom dang va cham vuéng goc
hodc va cham xién. Va cham xién cd 2 dang la dang
hop nhau (g6c va cham nho hon 90 do) va dang giao
nhau (géc va cham I6n hon 90 @6 nho va nho hon 180
d). Trong thyc té, truong hop va cham nhau duéi géc
va cham la goc nhon xay ra phé bién khi cac dong
phuong tién chuyén dong téi noi giao nhau xay ra hién
tuong nhap dong va xung dot gitta cac dong.

Céc dang va cham trén mét lan xe thudng xay ra ¢
hai dang va cham: va cham chinh dién khi hai 6 t6
chuyén dong trén cing mét tuyén nguoc chiéu nhau
hoic va cham tir phia sau khi hai 6 td chuyén dong
trén cling mot tuyén cung chiéu.

Va cham chinh dién xay ra khi hai 6 t6 chuyén d6
nguoc chiéu do khdng lam chu dugc toe d hoac khi
6 t6 vuot nhau va cham vao 6 té chuyén dong nguoc
chiéu. Trong va cham chinh dién, 14i xe thuong biét
truge kha nang xay ra va cham va thyuc hién bién phéap
phong tranh nhung khong kip cho nén dang va cham
chinh dién thuong la dang va cham léch tam.

Va cham bam dudi xay ra khi hai xe chuyén dong
cuing chiéu, vi mot 1y do nao d6 xay ra su ¢6 xe phia
sau va cham vao dudi xe di trugc. V& co ban va cham
bam dudi ciing gidng nhu va cham chinh dién.Tuy
nhién trong va cham bam duéi, xe bi va cham nhan ra
minh bi va cham rat muon, bat ngo va it ¢6 kha nang
né tranh. Do d6 va cham tir phia sau thuong la va cham
xuyén tdm. So vé6i va cham chinh dién hién tuong va
cham duéi twong d6i don gian. Do phan dau 6 t6 (6 to
con) thudng dat dong co co do cing cao, con phan
dudi xe dé tréng (thung, cdp sau) nén do cang thap.
Bién dang va cham dudi chu yéu & phan sau xe bi va
cham, do d6 hé sé phuc hoi bé hon nhiéu so véi va
cham chinh dién. Khi vén téc va cham twong duong
dat trén 20km/h, hé sé phuc hdi gan bang 0. Sau khi
ngimg va cham c6 thé xe bi va cham van con ldn banh
thém mot doan.

Vé ban chat vat ly, cac dang va cham trén c6 thé
chia thanh dang va cham xuyén tam (khi phép tuyén
chung di qua trong tdm cua 2 6 t6) hoac dang va cham
léch tam (khi phap tuyén chung khong di qua trong
tdm 2 6 t6). Va cham trén cac doan duong giao nhau
va va cham chinh dién thuong la va cham léch tam, va
cham tir phia sau thuong la va cham xuyén tam.

3. Ung dung phan mém PC-Crack xac dinh
van toc trwéc va sau va cham 6 td

Phan mém PC-Crash 1a mot chuong trinh hitu
dung cho viéc md phong céc tai nan xe co gidi, bao
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gom nhiéu tinh hudng tai nan khac nhau. PC-Crash
bao gdbm maot s6 md hinh tinh toan khac nhau, bao gom
mo hinh va dap xung d6t, mo6 hinh d6 cirng dya trén
d6 cimg, md hinh dong hoc cho thyc té, mé phong quy
dao, vd mdét mé hinh dong hoc don gian cho cac
nghién ctru vé khoang céch thoi gian cho d6 linh hoat
t6i da. Két qua mod phong dugc hién thi truc quan dudi
dang mé hinh hién thi 3D hozc truy xuat két qua dudi
dang db thi, biéu dd.
3.1. Xay deng mé hinh tinh toan vdn téc 6 to
trwdC va sau va chgm

Xay dung md hinh tinh toan van tbc 6 to trudc va
sau va cham trong phan mém mé phong PC- CRACK
duoc thuc hién theo cac budc:

- Lya chon dir liéu phuong tién trén thanh cdng cu
Vehicle DataBase trong tool Vehicle nhu Hinh 3.

~~laesana rrnw e ow
oo |

Hinh 3. Hgp thogi hién thi qua trinh lwa chen di ligu
phwong tign md phéng
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Hinh 4. Hgp thogi hién thi théng sé ciia phwong tién
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- Trén cira sd Load Car/Light Truck s& cho phép
ngudi dung chon lya ngudn dit liéu, loai phuong tién
(6 t6 con, bus,...), nhan hiéu phuong tién, ndm san
xuat,... Nhu Hinh 4.

- Trong tool Dymanic trén thanh c6ng cu lya chon
Postion&Vehicle, ... dé cai dat cac gié tri:

+ Trong tdm phuong tién (C.G. Location (m));

+Van tdc phuong tién (Veclocity (Km/h));

+ NY (Géc quay than xe so vé&i phwong nam
ngang).

3.2. Xdc dinh trang thdi 6 té trwéc va sau va
cham truwong hep va chgm léch tam

Xac dinh trang thai 6 t6 truwéc va sau va cham
truong hop va cham léch tdm vai hai 6 t6 voi cac
théng s6 nhu trong Bang 2.

Bdng 2. Thong sé xe khdo sat

Gid tri
Thong Mazda Mitsubishi .
£ bon vi
) MX5 Outlander
1) 2.0 Sport (2)
Trong
luong 1142 1570 kg
khong tai
Chiéu
. 4010 4550 mm
dai
Chiéu
R 1720 1750 mm
rong
Chiéu
1240 1575 mm
cao
Cong
sudt cuc | 139/6500 100/6000 kW/rpm
dai

Thiét 1ap vi tri va van téc cua 2 phuong tién trudc
khi thuc hién m6 phong (Hinh 5), theo do:

- Phuong tién 1 (Mazda MX5) ¢ vi tri (0,0) va di
chuyén véi van téc v = 40km/h, géc quay than xe
NX=0°,

- Phuong tién 2 (Mitsubishi Outlander 2.0 Sport )
& vi tri (10, -5) va di chuyén véi van téc v = 20km/h,
goc quay than xe NX = 90°.

Két qua mbé phong qua trinh va cham hai
phuong tién dugc thé hién trén Hinh 6 va Hinh 7.

Van tbc hai phuong tién trong qua trinh va cham
va két thic va cham dugc thé hién trén Hinh 8.

Tir két qua md phong (Hinh 8) thiy riang qué trinh
va cham hai 6 t6 b4t dau xay ra sau 0,4 (s), tbc do cua
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hai phuong tién thay doi dot ngot, van tc phuong tién
1 giam tir 40 (km/h) xudng 27 (km/h) va van téc
phuong tién 2 giam tir 20 (km/h) xudng 16 (km/h).
Sau qua trinh nay van toc hai phwong tién tiép tuc thay
dbi theo chiéu huéng phuong tién 1 giam toc do,
phuong tién 2 tang tbc do trong khoang thoi gian tir
0,4(s) téi 1,6(s) cho dén khi téc do hai phuong tién
bang nhau va 6n dinh ¢ viing toc do 18 (km/h).

Hinh 5. Thiét l@p vi tri ban dau hai phwong tién

I
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Hinh 6. Qua trinh va chgm ciia hai phwong ti¢n
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Hinh 7. Vi tri hai phirong tign sau khi két thac va cham
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Velooty v. Trme | Mazda-O(-5 210 - N8, Misubish-Outlandier 2.0 Sgort - -1

—2 .+ 2 Mtsubishi-Cudander 20 Sport -1
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Hinh 8. Van toc ciia hai phwong tign sau khi va chgm

4. Két luan

Pé xac dinh mirc d vi pham giao théng cua ngudi
tham gia giao thong khi dé xay ra tai nan theo Phap
luat Viét Nam 14 can ctr vao van tdc phuong tién giao
théng trude khi va cham. N6i dung bai bao trinh bay
ng dung phan mém PC-CRASH xéc dinh thong sb
van tdc trudc Va sau va cham cua phuong tién giao
thong. M6 hinh tinh toan dwgc xay dyng trong phan
mém khi thiét lap céc thong sé ky thuat caa phuong
tién trong trueong hop va cham léch tdm. Thong qua
bai toan mod phong kiém ching tinh hiéu qua cua
phuong phép, du doan dwoc ing xir ciia xe, gilp bod
sung thém phuong phap xac dinh duoc van téc cua
phuong tién giao thong trudc va sau va cham nham
nang cao tinh chinh xéc cua két qua.
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