PHAN TiCH DU BAO TAlI NAN TREN BUONG O TO HAI LAN XE, HAI CHIEU
THEO HSM

1 Gi6i thiéu Highway Safety Manual

Highway Safety Manual (HSM) “S0 tay phan tich an toan giao thong dwong bd” la két qua
nghién clru trong nhiéu ndm clia cac chuyén gia an toan giao thdng trén toan thé gi6¢i dugc Hiép
hdi nhitng nguoi lam duong vavan tai My (AASHTO) xudt ban ndm 2010. HSM hién dugc ap
dung rong rai & My va dang duoc cac chuyén gia vé an toan giao thong duong bd & mot sd nuéc
nhu Italia, Anh, Newzeland nghién ctru trién khai.

HSM gigi thiéu cach ti€p can khoa hoc vé phan tich va du bao tai nan giao thdng, cung cap
céc cong cu dé tién hanh phan tich an toan, cho phép lvong héatai nan doc tuyén nhuw la cac hoat
dong giao thong, cac yéu td moi truong va chi phi xay dung. Tuy nhién HSM (& phién ban thi
nhat, 2010) chuwa dé cap dén cac van dé nhu gido duc va sat hach lai xe, tdng cuwong giam sét viéc
thuc thi luat giao thong, mic dd an toan ctia phuong tién, mac du cac van dé nay lanhitng van dé
rat quan trong trong ITnh vurc phirc tap clia an toan giao thong dudng bo.

No&i dung cia HSM gém 4 phan, dugc két cdu thanh 17 chuong.

Phan A - “Gi¢i thiéu, cac yéu té con ngudi va céc van dé co ban” md td muc dich va pham vi
cllaHSM, gidi thich méi quan hé ctia HSM dén cac hoat ddng quy hoach, thiét ké, van hanh va
bao tri. Phan A cling bao gdm céc van dé co ban clia clia céc quy trinh va cong cu duvgc mo ta
trong HSM. Chuong 3 — “Céc van dé co ban” cung cap céc thong tin nén tdng can thiét dé co thé
ap dung cac phuong phap dy béo, cac hé sb diéu chinh tai nan va phuong phéap danh gia cung
cap trong cé&c phan B, C, D.

Phan B - “Quy trinh quan Ii an toan giao thong dwong bd” gidi thiéu quy trinh giam sat va
gidm tan sudt tai nan vamuc do tram trong clatai nan trén mang lu¢i duong hién hiru. N6 bao
gdm cac phrong phéap xac dinh céc vi tri can cai thién an toan, chan doan va lwa chon bién phap
khac phuc, phan tich kinh té, xac dinh thir tw vu tién cac du &n va phan tich hiéu qua céc giai
phép cdi thién an toan giao thong.

Phan C -“Phuong phap dv bao” cung cap phuong phap dé woc luvgng “tan sudt trung binh ki
vong” cliamodt hé mang luéi duong, mot tuyén dudng hodc mét vi tri doc 1ap va gidi thiéu cac
khai niém vé cac ham mé ta an toan (SPFs). Cac chwong clia phan C cung cap cac phuong phap
dv bao cho doan dwdng va nit giao théng ctia cac loai dwong bao gom: dudng 2 chiéu, 2 lan
ngoai dd thi; dung nhiéu lan ngoai d6 thi; duong truc d6 thi va ven do.

Phan D - “Céc hé sb hiéu chinh tai nan”. HSM slr dung céc diéu kién chuén cho tlrng loai doi
tong phan tich an toan giao thong, khi cac diéu kién vé hinh hoc hoéc t6 chirc giao thong khéng
dong nhat voi diéu kién chuan, s chénh léch vé 6 tai nan du béo st dwgc phan anh qua céc Hé
sO hiéu chinh tai nan.

2 Phuong phap phan tich du béo tai nan déi véi duong 6t 2 lan, hai chiéu.

2.1 Tong quan vé phuong phap.

Phuong phép du béo gom 18 budc gilp wéc lwgng “Tan sudt tai nan ki vong trung binh, Neg”
(tinh theo tong SO tai nan, mirc d6 nghiém trong valoai va cham) ctia mot mang lwgi duong,
tuyén hodc vi tri.



Mot tuyén duong duoc chia thanh cac “diém” doc l1ap co cung diéu kién dwong va cac nit
giao. M6t tuyén dudng cau thanh tlr mot tap hop cac nit va doan dudng, ching duoc goi la cac
“diém”. Loai duvoc dudng phan biét bdi mirc do s dung dét hai bén duong (trong, ngoai vaven
d6), kich thudc va cac bd phan trén mit cit ngang vamirc do tiép can (ra vao). Bai voi mdi loai
duong, co thé ton tai mot sd dac diém khac nhau, nhu doan tuyén c6 dai phan céch gitra hoac
khong, nat giao thong cé diéu khién hoac khong.

Mot mang ludi dudng bao gdm mot sd cac tuyén nbi vai nhau.

Phrong phap duoc sir dung dé wéc luvgng “tan sudt tai nan ki vong trung binh” & mot diém
doc 1a. Giatri woc lwong cliamot mang lwdi, mot tuyén latdng tich [0y gia tri cliacéc vi tri. Gia
tri woc tinh cho mot thoi doan cu thé (tinh bang nam), trong dé cac yéu t6 hinh hoc, dic diém
diéu khién giao thong khong thay déi, lvu lveng giao thong da biét hodc duoc di bao. Phuong
phép du béo dyatrén s6 liéu tai nan ghi nhan, duoc phan tich bang phuong phap thie nghiém
Bayes (EB).

Codng thrc tinh toan tan sudt tai nan dy bao trung binh Npre nhv sau:

N esies = Negix X (CMF,x CMF,, x....x CMF,, ) x C,

Trong do:
Npre: Tan sudt tai nan du bao trung binh cho mdt nam cu thé clavi tri kiéu x.
Nspf x: tan sudt tai nan trung binh du bao xéac dinh dua trén diéu kién chuan clia ham mé ta

an toan doi voi vi tri kiéu x.

CMF1x: hé s0 hiéu chinh tai nan riéng phan ctiavi tri kiéu x va dac diém cu thé veé thiét ké

hinh hoc, diéu khién giao thong loai y.

Cx: Hé sd diéu chinh SPF tay thudc vao diéu kién cu thé clavi tri kiéu x.

Sau khi xac dinh dugc Tan suét tai nan dv béo, cé thé xac dinh tan suat tai nan “ki vong trung
binh” néu c6 <6 liéu tai nan thu thap duoc trong qua khir va théa man diéu kién theo mé hinh
thirc nghiém Bayes.

Nepet = WX N egiceq + (L= W)x N

Trong dé:

Nexpected: taN sUét tai nan ki vong trung binh ctia thi ki phén tich

w: Trong s6 hiéu chinh ham mé ta an toan.

Nprediced: Tan sudt tai nan du béo trung binh.

Nobserved: Tan sudt tai nan ghi nhan.
2.2 Puong 66 2lan 2 chiéu — dinh nghia va phuong phap dv bao
2.2.1 Dinh nghia vé dwong vakiéu vi tri

Phan loai duong: do thi, ven do, ngoai do thi (duong 6 t6) tuan thi quy dinh clia Cuc
duong bo lién bang (FHWA). Khu vuc d6 thi lakhu virc ¢ dan sb 5000 ngudi.

C6 céc kiéu vi tri tai nan: dwong khong phan tach chiéu xe chay (2U), NGt ngé ba co dirng
xe (3ST), Nat nga tw cé dirng xe (4ST), NGt nga tw ¢ dén tin hiéu (4SG)
2.2.2 Céc md hinh dy bao cho doan duong 2 lan 2 chiéu

Npredictedrs = Nspf rs X Cr o (CM I::Lr X CMFZr XX CMFer)
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Trong dé

Npredicted rs: Tan suét tai nan trung binh dy bao déi véi mot doan dwong doc 1ap trong mot
nam cu thé

Nepf rs: TaN SUAt tai nan trung binh dy bao ddi voi mdt doan dudng chuan.

C:: hé sd kiém nghiém ddi vo&i doan dwong tuy thudc vao dac diém cu thé clatirng khu virc
diali.

Céc hé s CMFy,... CMF;;: Hé 6 hiéu chinh tai nan riéng phan clia dwong hai lan hai
chiéu.
223 Céc md hinh dy bao cho nut giao thong trén dudng 2 lan, hai chiéu

N predictedin = Ngtin X G X (CMF; x CMF,; x....x CMF)

Npredictedint: Tan sudt tai nan trung binh dw béo d6i véi nat giao théng doc 1ap trong mot
nam cu thé.

Ci: hé s6 kiém nghiém déi véi doan duong tly thudc vao dac diém cu thé clatirng khu vuc
diali.

Céc hé s CMFy;... CMF4: Hé sb hiéu chinh tai nan riéng phan ctia dwong hai lan hai
chiéu.

2.3 Phuong phap dv bao déi voi dwdng hai lan, hai chiéu

Phrong phéap du bédo gdm 18 buwdc. Trong mdt vai treong hop, mot s budc co thé khdng
can thiét boi vi khong du sd liéu hodc budc dé khdng ap dung trong tredng hop cu thé nay.
Trong mot sd trwong hop khac, cac budc cd thé phai duoc lap lai, vi du nhu viéc wéc luong
cho vai vi tri khéc nhau hodc cho mot thoi ki vai nam. Thém nira, phwong phap dv béo cé thé
duoc ldp lai néu can thiét thuc hién viéc phan tich tai nan ddi véi cac phuong an thiét ké, kich
ban lvu lvgng hodc cac giai phép i Ii dé xudt trong cling mot thoi doan dé phuc vu so sanh.

Budc 1: Xac dinh cac khiém khuyét clia duong valoai dwong trong mang lwéi can phan
tich tan suat tai nan trung binh, mic do tram trong hodc kiéu va cham.

Bu@c 2: Xac dinh thoi gian phan tich dy bao

Buéc 3: Xéac dinh lvu lvong giao thdng trong khodng thoi gian phan tich; doi véi tuyén
dwong cu thé, thu thap sO liéu tai na giao thdng va danh gia kha nang ap dung phuong phap
thyc nghiém Bayes.

Buac 4: Xac dinh dac diém hinh hoc, diéu khién giao thong va dac diém clavi tri.

Céc dac diém vé hinh hoc, diéu khién giao théng dwoc sir dung dé Iva chon md ham mo ta
an toan SPFs va xac dinh cac diéu kién cu thé ciamét vi tri phan tich c6 sir khac biét so voi
diéu kién co ban s quyét dinh viéc dung CMFs

Dai v6i doan tuyén:

- Chiéu dai doan tuyén (Dam)

- Luu luvgng trung binh nam (xe/ngd)

- Béronglan (ft)

- Bérongleé (ft)

- Loai I8 (cting, sdi, hon hop, dat).

- Puong cong ndm (doan thdng/cong). Néu doan tuyén co 1 hodc nhiéu duong cong:
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+ Chiéu dai duvong cong (dam), chiéu dai nay bao gom téng chiéu dai doan cong, bao gém ca
duong cong chuyén tiép, ké ca truong hop doan cong virot ra ngoai doan phan tich, déu phai tinh
Vao).

+ CO st dung dudng cong chuyén tiép khong (& dau va cudi dudng cong, ké ca vi tri bat dau
va két thiic nam ngoai doan phan tich)

+ Siéu cao clia duong cong ndm va gia tri siéu cao |én nhat dwoc st dung theo tiéu chuan quy
dinh.

- D0 dbc doc, xem xét dd doc dbc 1a dudrng thdng ndi tir vi tri dinh d6i déc nay dén dinh
doi doc kia (bd qua sy cd mat ctia dwdong cong dirng).

- Mat d6 duong nhanh (s6 lvgng / dam)

- Sk dung go giam toc & tim dudng (co/khéng)

- Lan vuot xe (c6 / khdng)

- Bo tri lan cho ré trai (cd/ khong)

- Mtrc d6 nguy hiém hai bén duvong (thang danh gia 1-7)

- Chiéu sang trén duong

- Hé thdng gidam sét tdc do tv dong.

D0i v6i cac nit giao, cac yéu to hinh hoc va diéu khién giao thong can phai xac dinh:

- S8 lvong nhanh dan (3 hoic 4)

- Hinh thtic diéu khién (dwdng phu dirng xe hodc tin hiéu diéu khién)
- GOc giao

- S8 lwong nhanh dan

- Chiéusang tai nat giao

Buéc 5 Phan chiamang lwéi hodc tuyén thanh cac doan dong nhat va cac nlt giao thanh céac
diém phan tich.

S dung céc thong tin & cac buéc tlr 1 dén, tuyén dugc chia thanh cac doan doc lap, bao gdm
cac doan tuyén dong nhat va cac nat giao.

Budc 6 Gan dir liéu tai nan thu thap duoc trudc thoi diém phan tich vao cac vi tri cu thé (néu
c6 thé)

Buéc 6 chi duoc thwe hién néu & budc 3 da chirng minh dwgc s phu hop cliaviéc 4p dung
phuong phap thuc nghiém Bayes (EB). Néu khong ap dung phuong phap thwc nghiém Bayes,
chuyén sang budc 7. Trong budc 3, can phai xac dinh dugc di liéu sin co clatai nan hoic dir
liéu co phu hop dé gan cho céc vi tri cu thé hay khong.

Budc 7: Lyachon vi tri tai nan doc lap dau tién hodc ti€p theo trong mang lwéi can nghién
clru. Néu khong co6 thém cac diém can phan tich, tiép tuc budc 15.

Trong buwéc 5, mang lwéi dwdng can nghién clru duoc chia thanh mot loat cac vi tri doc lap,
dong nhét (doan tuyén va nit giao)

Két qua dv bao clla HSM latan suét tai nan ki vong cliatoan b mang lu¢i dudng can xem
xét, d6 la gia tri tong cliatét ca céc vi tri doc Iap, trong mét ndm phan tich. Chl y rang, gia tri
nay s laténg sO tai nan ki vong xay ratrén tat ca cac vi tri nghién clru trong sudt thoi gian phan
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tich. Néu can tinh tan suét tai nan (tai nan/nam) ctiamot na, cé thé lay tong so tai nan clia cac
nam chia cho s6 nam ctiathoi ki phan tich.

Budc 8 BAi voi mbi vi tri, chon nam dau hodc nam tiép theo cliathoi ki phan tich. Néu ¢
nhiéu hon cac nam phan tich, tiép tuc bwéc 15.

Lap lai cac budc 8 dén 14 cho mdi vi tri nghién ciru, va moi ndm clia thoi gian phan tich.

Budc 9 D6i voi mdi vi tri, xac dinh vaap dung ham mé ta an toan SPFs thich hop cho loai
duong va dac diém diéu khién giao thong

Lap lai cac budc tir 9 dén 13 cho moi nam trong thai ki phan tich.

Buéc 10. Tich cac két qua nhan dugc 6 buéc 9 voi cac hé s diéu chinh tai nan pht hop CMF
dé diéu chinh tan suat tai nan duy béo tuy thudc vao dac diém cu thé vé diéu kién hinh hoc va diéu
khién giao thong.

Budc 11 Tich giatri nhan dugc & bwdc 10 véi cac hé sb hiéu chinh phu hop

Budc 12 Néu can phan tich thém mdt nam nao khac thi quay lai budc 8, néu khéng thi tiép tuc
bwéc 13.

Budc 13 Ap dung phwong phap Thuc nghiém Bayes cho vi tri cu thé (néu pht hop)

Budc 14 Néu co thém céc vi tri can phan tich, quay lai buéc 7, néu khong tiép tuc buéc 15.

Budc 15 Ap dung phuong phép thuc nghiém Bayes cho toan dy an (néu phu hop).

Buwdc 16 Tinh tong SO tai nan clia tat ca cac vi tri & tat ca cac nam trong thoi ki phan tich dé
woc lwgng tan sudt tai nan.

Budc 17 ra soat cac phwong an, giai phap cai thién an toan giao théng hoac cac kich ban vé
du béo lvu lvgng co thé can phéan tich dy béo.

Buéc 18: So sanh va danh gia két qua.



Step 1 I Define roadway limits and facility type. I

v

Step 2 I Define the period of study, ]

¢

Determine AADT and availability of crash data

e for every year in the period of interest. .
Step 4 Determine geometric conditions,
Step 5 Dmde.madway ml(}mdmducjl
roadway segments and intersections,

Step 6 I Assign observed crashes to individual sites (if applicable). |
Step 7 —.I Select a roadway segment or intersection, ]
Step 8 —’I Select first or next year of the evaluation period. ]
Step 9 I Select and apply SPF. ]
Step 10 [ Apply CMFs. |
Step 11 I Apply a calibration factor, ]

Is there
Sty N2 another year?
Step 13 I Apply site-specific EB method (if applicable).

YES Is there

Shapan another site?
Step 15 I Apply project-level EB method (if applicable). l
Step 16 I Sum all sites and years. ]

Is there

an alternative YES
Step 17 design, treatment, or
forecast AADT to be
evaluated?

Step 18 I Compare and evaluate results, l

Cac budc phan tich tai nan duong 6 t6 2 lan, 2 chiéu theo HSM
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2.4 Mt s0 quy dinh chung
-Chiéu dai doan duong: tinh tlr tam ctia n(t giao thong nay dén tdm cla n(t giao lién ke.
- Puong cong chuyén tiép la mot phan clia duong cong
- Diém doi doc la diém giao cla hai doan ddc (khdng xét duwong cong dirng)
- Bat dau hodc két thic cla lan vugt xe hodc duong 4 1an 1avi tri c6 thé bat dau ting co hoi
Vot xe.
- B4t dau hoic két thic clialan cho ré tréi.
- Lwu lvgng xe trung binh ngay dém hang nam (xe/ngay dém)
- Bé rong lan duoc lam tron dén 0.5ft
- Bé rong |é dugc lam tron dén 1ft.
- Mat do duong nhanh dugc xac dinh cho mot doan doc Iap dong nhat clia tuyén dudng (phan
10.2 HSM)
- Mttc do nguy hiém hai bén duvong (RHR) tlr mic 1 - 7.
2.5 Diéu kién chuan va ham mo ta an toan (SPFs)
251 Poan duwong
DPiéu kién chuan
Bé rong lan 12ft; bé rong |& 6ft; loai 1& phi mét; mic d6 nguy hiém hai bén dwdong & mirc 3;
dd déc doc bang 0%
Khong c6 duong cong nam; khdng cé dudng cong diing; khéng co gor giam téc & tam; khong
co lan vuot; khdng co lan cho ré tréi; khdng chiéu sang; khdng kiém soét tée do tw dong.
Ham mé t4 an toan
Ny s =AADT x L x 365x10 ™ x &%
Trong dé:
Nspf rs: tan sudt tai nan du bao déi véi doan duong & diéu kién chuan
AADT: Luvu lvgng giao thdng trung binh ndm (xe/ngay dém)
L: chiéu dai clia doan dudng (dam)
252 Nut giao
Piéu kién chuan
Goc giao: 90% khong chiéu sang ¢ nlt giao; khéng c6 |an cho ré tréi, ré phai trén nhanh
khéng dirng xe.
Ham mo t4 an toan
Ny 3sr =€Xp[-9.86+0.79x IN(AADT, ;) + 0.49xIn(AADT) min]
Trong dé:
Ngpr 3s7: tan suét tai nan du bao ddi véi nat giao ngé ba co dirng xe (3ST) & diéu kién
chuan
AADTmg: Luu lvgng giao théng trung binh nam (xe/ngay dém) trén duong chinh
AADTmg: Luu lugng giao théng trung binh nam (xe/ngay dém) trén duong nhanh
Ny 2 =€XP[-8.56+0.6x IN(AADT, ;) +0.61x In(AADT ;)]
Trong dé:

Nepr 4st: tan sudt tai nan dy bao do6i véi nlt giao ngé tw c6 dirng xe (4ST) & diéu kién chuan
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AADT g Luu lvgng giao thong trung binh nam (xe/ngay dém) trén duong chinh
AADT g Luu lvgng giao thong trung binh nam (xe/ngay dém) trén duong nhéanh
Ny s =€XP[-5.13+0.6x IN(AADT, ;) + 0.2x In(AADT ;)]

Nspr 4s: tan sudt tai nan dw bao d6i v&i nit giao ngd ba co dirng xe (4SG) & diéu kién

chuan

AADTmg: Luu lugng giao théng trung binh ndm (xe/ngay dém) trén duong chinh
AADTmg: Luu lugng giao théng trung binh ndm (xe/ngay dém) trén duong nhanh
2.6 Céc hé 0 hiéu chinh

Kiéuvitri | Kihieu | Mo6ta Cong thirc hodc bang
CMFy, Bé rong lan Bang 10.8, hinh 10-7, con g thirc 10-
11
CMF, Bé rong Ié valoai 16 | Bang 10-9, 10-10, hinh 10-8, cong
thirc 10-12
CMFs | Budng cong nam: Cong thirc 10-13
chiéu dai, ban kinh,
duong cong chuyén
tiép ]
CMFy4 Puong cong nam: Cong thtrc 10-14, 10-15, 10-16
Siéu cao
CMFs, D0 doc doc Bang 10-11
Poan
tuyén CMFg, Mat d6é duong nhanh | Bang 10-11
CMF; | Gy giamtdcdtim | Xem hwdng dan
CMFg, Lan vuot xe Xem huéng dan
CMFy Lan ré tréi hai chieu | Cong thiic 10-18, 18-19
CMFyo | M{rc do nguy hiém | Cong thirc 10-20
hai bén duong
CMFy;, | Chiéu sang Cong thirc 10-21, bang 10-12
CMF. | Gidm sét tée do tw Xem huéng dan.
dong
CMFy; Géc giao Cong thtrc 10-22, 10-23
CMF, Lan ré trai Bang 10-13
NGt giao CMFs | Lanré phai Bang 10-14
CMFy Chiéu sang Cong thirc 10-24, bang 10-15




