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L&i noi dau

TCVN 8784: 2011 dwoc xay dung trén co s& tham khao tiéu chuén cha té chirc
dwong sat quéc té UIC 518 OR.

TCVN 8784: 2011 do Cuc Dang kiém Viét Nam bién soan, B6 Giao théng van tai
dé nghi, Tdng cuc Tiéu chuan Po lwdng Chét lwgng thadm dinh, Bd Khoa hoc va

Co6ng nghé cong bé.
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TIEUCHUANQUOCGIA TCVN 8784: 2011

Phwong tién giao théng dwdng sat - Quy trinh thir nghiém danh

gia tinh nang dong Iwc hoc

Railway vehicles - Process of dynamic behaviour testing

3.1

Pham vi ap dung

Tiéu chuan nay dwa ra cac quy dinh khi danh gia thir nghiém va chirng nhan tinh nang dong

Iwc hoc (lién quan t&¢i DY an toan — D6 maéi clia dwdng - Tinh ndng van hanh) clia phwong tién

giao théng dwdng sét.

Viéc ther nghiém, chirng nhan duwoc tién hanh déi voi:

- phuong tién ché tao l1an dau hodc phuwong tién cé bd phan chay thiét ké mai;

- trwong hop phuong tién co thiét k& hoan cai cac bd phan cau thanh ma anh hwéng dén
chéat lwong déng Iwc hoc clia phwong tién da dwoc chirng nhan trwede do;

- trwong hop phwong tién cé thay ddi cac diéu kién van hanh.

Tiéu chudn nay ap dung déi véi phwong tién dwong sat khé dwong 1435 mm, dbi véi phuong

tien dwong sat khdé dweng 1000 mm cé thé tham khao ap dung.
Tai liéu vién dan

UIC 432: Toa xe hang — Téc d6 van hanh.

Thuat ngir va dinh nghia

Théng s6 vé dwong
D¢ song song theo phuong dimg N (Vertical alignment N,):

Sai s6 hinh hoc theo phwong dirng cla ray, dwoc thé hién bang sw khac nhau (tinh bang
millimet) gitra mdt diém nam trén mat dinh ray (mét tiép xic véi mét 1an banh xe), véi doan

duwong thdng ly twdng clia mét cat doc ray.
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Dé song song theo phuong ding Bé song song theo phwong ngang
QN2 -

NL (mm)
D {mm)

13 19 28 31 37 43 4% 55 61 o7

SO miat cht

T8 17 16 21 26 31 3B 21 48 31 58 61 BB

$6 mit cit

Hinh 1 - vi du vé gia tri d6 song song theo phwong dirng
va do song song theo phwong ngang
D¢ song song theo phwong ngang D (Lateral alignment D):
Sai sb hinh hoc theo phwong ngang cuda ray, dwoc thé hién bang sw khac nhau (tinh béng
millimet) gitra mot diém ndm & mét bén, vé phia trong clia ray, va cach mét dinh ray (mat tiép
xuc véi mét 13n banh xe) 15 mm, véi doan dwdng thang ly twéng cla ray.

Mét tiép xuc voi
mat lan banh xe

i
Hinh 2 - Vi tri cta diém do d6 song song theo phwong ngang

Khé duong E (Gauge E):

Khoang cach ngén nhét (tinh bang millimet) gita hai mé&t bén phia trong cla ray (trén doan
dwong thang), va do tai diém cach mat dinh ray 15 mm.

D6 xoan g, (Twist gy):

Do xo0an g, 1a sw khac nhau vé dod nghiéng (tinh bang millimet) gitra hai mat cét cla dwong,
véi khodng cach b (tinh bang mét), chia cho kich thwdc b. P6 xoan duwgc thé hién bang
mm/m.

Gia tri rrm.s (root mean square):
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Gia tri r.m.s clia mot tap hop cac sb 1a gia tri trung binh binh phwong clia tat ca cac phan tr

thubc tap hop nay.

3.2 Diéu kién vé tai trong
Khéng tai 1a trang thai ciia mot phwong tién khong chuyén ché bat cir hang hda nao, ngoai
trir nhirng phu ting, dung cu theo yéu cau d& dam bao an toan khi van dung.
Tai trong dinh murc khi chay la trang thai mang tai cia mot phwong tién khi tat ca cac vi tri déu
dwoc chét tai day du trong diéu kién van hanh binh thuwong.
Téi trong bét thuong la trang thai mang tai & mic tdi da clia phwong tién. Dbi véi doan tau
ché khach, trang thai nay xuét hién khéng theo mong mudn va khong thuéng xuyén. Mirc d6
qua tai phu thuéc vao sb lwgng hanh khach ngéi hoac dung trén mdi m2. Trén co s& quy dinh
hién hanh vé mrc d6 qua tai cho phép, nha khai thac sé quy dinh sb hanh khach téi da dwoc
phép chuyén ché& trén phwong tién.
3.3 Twong tac gilra banh - ray
Théng sé dac trwung nhét twong tac gitra banh - ray 1a d6 cdn twong duong (tan ye) ctia mot
b6 truc banh xe cho truwdc chay trén mét dwdng ray da biét, né bang tang cla goéc nghiéng ye
clia bién dang mét cét hinh con ctia vanh banh xe clia bo truc banh xe co dich chuyén ngang
cung bwéc séng vai dich chuyén déng hoc clia bd truc banh xe dang dwgc xem xét.
Do con twong dwong |a mdt ham sb cua bién dd dich ngang cuc dai theo phwong ngang cua
bo truc banh xe:
tanye=1(p)
N6i chung, d6 con twong dwong duoc tinh toan khi bién d6 16n nhat =+ 3 mm.
4 Ki hiéu va chir viét tat
Céc ki hiéu va chir viét tit siv dung trong tiéu chuan nay.
Bang 1: Ki hiéu va chip viét tat
Théng sé Chiéu do Ki hiéu Don vi
PHUONG TIEN
Lwc dan hwéng Y
BO truc banh xe i, banh xe j Ngang Yi kN
Lwc >Y hoac H
B6 truc banh xe i Ngang Y'Y, hoac H kN
Lwc banh xe Q
Bo6 truc banh xe i, banh xe j Dirng Q; kN
Tai trong truc DPirng Po kN
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Théng sé Chiéu do Ki hiéu Don vi
Gia toc trén b6 phan chay j, j*

Cac dai lvgng danh gia do an toan van hanh

B6 truc banh xe i (trén bd truc I, 11 ...) Ngang Vs Vo m/s?
Khung gia chuyén, phia trén bd truc banh xe i, banh xe j Ngang Ve m/s?
Gia téc trén than phwong tién ",

Cac dai lvgng danh gia do an toan van hanh

Than phwong tién, phia trén bd phan chay |, II... Ngang Vs Vo m/s?
Than phwong tién, phia trén b phan chay I, II... Png Zyy Zoy m/s?
Cac dai lvong danh gia tinh nang van hanh

Than phwong tién, phia trén bd phan chay |, I1... Ngang Vors Vou m/s?
Than phwong tién, phia trén bd phan chay |, II... DPirng Zas Eoy m/s?
Céc dai lwvgng anh hwéng

Tbc do chay tau - % km/h
Do siéu cao chwa dwoc can bang - I mm
Tbc dd gi&i han khi van hanh - Viim km/h
Do siéu cao chwa dwoc can bang cho phép clia dwong - Lagm mm
sat trong pham vi hoat déng thudng xuyén cla phuong

tién

PUONG

D6 song song theo phwong ding bwng N, mm
D6 song song theo phwong ngang Ngang D mm
Khé duwéng Ngang E mm
Do xo0én Pirng/doc o mm/m
Thong sbé thdng ké chat lwgng hinh hoc dwéng - QNi mm
CAC Ki HIEU KHAC

Do cbn twong dwong - tan ye -
Ti sb clia cac phuong phap don gidn hoa - A -
Tan suét twong rng v&i 50% clia ham phan b théng ké - Fo %
clia mot thong sb trén mot doan dwong da cho.

Tan suét twong &ng véi 0,15% cla ham phan bd thdng - F, %
ké clia mét thong sb trén mot doan dwdng da cho.

Tan suét twong (rng v&i 99,85% clia ham phan bé thdng - F, %

10
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Théng sé Chiéu do Ki hiéu Don vi
ké clia mét thong sb trén mot doan dwdng da cho.

Gia tri thdng ké ctia théng sb x tai tan suat F, - x (F) -
Gia tri trung binh ctia thong sb x - X -
Sai l&ch tiéu chuan cho mét thong sb - s -
Gia tri I&n nhat dwoc kiém tra cGa thong s x - X -
Gia tri twa tinh clia théng sb x - Xgst -
Gia tri gi¢i han cta théng sb x - Xiim -

Chi sb s: gia tri sau bd loc ctia mét dai lwgng dé danh gia vé do an toan van hanh

Chi sb q: gia tri sau bo loc clia mot dai lwong dé danh gia tinh ndng van hanh

Chi s 2m: Gia tri trung binh tinh trén 2 mét chiéu dai cta dudng

11
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5

5.1

5.2

12

Nguyén tic chung

Co sé lwa chon phwong phap do
Viéc danh gia, chirtng nhan tinh nang dong lwc hoc phwong tién dwdng sat phai dya trén viéc
th& nghiém trén dwong st (mé rong hon niva la trén thiét bi mé phdng) véi mét quy trinh thir
nghiém dwoc xac dinh trén cac co sé sau:
- Pac trwng chat lwong hinh hoc clia dwong,
- Dac tinh k¥ thuat cda phwong tién thir nghiém,
- Céc diéu kién van hanh va dac trwng cla dwdng thr nghiém nhuw:
+ Trén dwong thang,
+ Trén dwdng cong ban kinh Ion,
+ Trén dwong cong ban kinh nhd.
- Diéu kién vé tai trong clia phwong tién thir nghiém (nhw khong tai, day tai, ...).
Phwong tién dwdng sat khd dweng 1435 mm phai dwoc chirng nhan cho tirng loai hinh van
hanh ma né sé dwoc st dung, vi du: van hanh trén dwéong sét cao tdc 350 km/h, duweng séat
tbc do thong thweng 200 km/h.
Phu hop v&i muc dich va yéu ciu dét ra, quy trinh thtr nghiém co thé ap dung:
+ Quy trinh thir nghiém day du: xét toi tAt ca cac diéu kién van hanh va tat ca cac
dac tinh ky thuat cila phwong tién da néu trén;
+ Quy trinh thtr nghiém tirng phan: véi chi mot sé trong cac diéu kién duwoc xét dén.
Dé tién hanh thyc hién cac quy trinh nay, c6 thé ap dung mot sd phwong phap do sau:
+ Phuong phéap do “théng thwéong” néu céac lwc twong tac banh xe -ray dwoc do doc
lap va ti s6 Y/Q duoc tinh toan;
+ Phuwong phap do “don gidn héa” néu chi cé luc H va/hodc céc gia toc trén cac bod
truc banh xe, trén khung gia chuyén huéng va than xe duoc do.

Lwa chon phwong phap dé ap dung

Viéc chirng nhan moét phwong tién thir nghiém sé thudéc mét trong hai tredong hop sau:
- Phuwong tién ché tao lan d4u (hoan toan mai), trong trwdng hop nay sé 1a qua trinh
chirng nhan lan dau;
- Phuwong tién da thay ddi két cAu hoac thay dbi didu kién van hanh, trong trwéng hop nay
sé 14 qua trinh chirng nhan bd sung;
Phwong tién chirng nhan cé thé thuéc mot trong ba loai sau:
- Phuwong tién "théng thuwdng” néu ching la san pham clia mot thiét ké théng thudng va
cht yéu danh cho nhirng qua trinh van hanh théong thuwdng dwoc dw tinh tredec;
- Phuwong tién ap dung cong nghé mai;
- Phuong tién dac biét hoac la duy nhat, hoac 1a sé it, hodc thudc vé mét trong hai loai sau:
a. Phuwong tién bdo dwdng dwdng, bao gdm cac phwong tién chén ray;
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b. Phwong tién van tai dac biét.

Viéc lwa chon phuong phap dé ap dung, phwong phap do thong thwong hodc phwong phap
do don gian hoa, dwgc néu trong Phu luc A.
Chirng nhan phwong tién mei
Trong trwdng hop nay, quy trinh thlr nghiém day da ciing nhw phuwong phap do "thong
thuwdng” phai dwoc ap dung.
Tuy nhién, néu phwong tién tuan theo cac yéu cau quy dinh trong muc 5.3, phwong phap do
"don gidn hoa” cé thé dwoc ap dung, ngoai trir cac phwong tién theo cong nghé maéi ap dung
quy trinh day dd va phwong phap do "théng thudng”.
V@i cac toa xe hang da tiéu chuédn hoa, cac trwdng hop dac biét dwoc dua ra trong muc 5.4.
Chirng nhan b6 sung
Khi mét phwong tién da dwoc chirng nhan 1an dau, nhuwng néu:
- Diéu kién van hanh clia phuong tién thay déi;
- Phuong tién c6 thiét ké hoan cai so véi ban dau
thi viéc thtr nghiém dé ching nhan bd sung sé dwoc thuc hién thdng qua bang viéc ap dung
phwong phap do théng thwdng hodc mét trong cac phwong phap do don gidn hoa; chi tht
nghiém v&i cac trweng hop ma thiét ké hoan cai cé anh hwéng dén tinh ndng van hanh. Viéc
thwc hién theo ndi dung néu trong muc 10.2.
Néu phuong tién da thtr nghiém lan dau bang phwong phap do théng thwdng, qua trinh
chng nhan bd sung sé dwoc tién hanh trén co s& cac quy dinh néu trong muc 10.2.
Néu phwong tién da dwoc chirng nhan quéc té, cac quy dinh néu trong muc 10.2 ciing c6 thé

dwoc ap dung sw mién tror.

Trwdng hop dac biét véi toa xe hang da tiéu chudn héa dwoc néu trong muc 5.4.

Diéu kién dé ap dung phwong phap do don gian héa

Phwong phap do don gian hoa cé thé dwoc phat trién, dwa trén cac kinh nghiém thu dwoc tiy

nganh dwdng sat véi nhivng phwong tién théng thweng. Ching duoc tién hanh trén co sé:

- Do lyc H tai cac bd truc banh xe ciing véi do cac gia toc trén than xe (3'va £7);

- Do gia tdc trén khung gia chuyén huwéng () va cac gia tbc trén than xe (3° va %) déi
voi phwong tién cé gia chuyén huéng;

- Do gia tbc trén bd truc banh xe (i) va trén than xe (7 va ") déi véi phwong tién khong
c6 gia chuyén huwong.

Mbi khi cac luwc H dwoc do trén bat clv loai phwong tién nao thi cac gia tbc ngang (") ciing

sé& dwoc do trén khung céac gia chuyén huéng.

13
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Débi voi phwong tién khéng co gia chuyén hwéng, cac gia tbc dwoc do trén cac bod truc banh
xe () va trén than xe (7 va Z"). Déi véi phuwong tién cé gia chuyén hwéng, cac gia tbc
dwoc do trén khung gia () tai vi tri truc ngoai cuing va trén than xe (7 va z").
Trén than xe, cac gia téc thwong dwoc do tai vi tri trén bd truc banh xe hodc trén cbi chuyén.
Néu thiét k& hinh hoc ciia phwong tién la khéng déi xirng hodc trong lwong phan bd khoéng
déu, cac gia téc phai dwoc do & phia diu cla than xe.
Chu y: do gia téc y va # vdi cac bo loc dwoce dinh nghia trong Phu luc F sé cho phép dua ra
céc dai lwgng danh gia d6 an toan van hanh (j, va z]) thay thé cho viéc do lyc ngang, ciing
nhw dua ra cac dai lwong danh gia do ém diu chay tau j, va z, .
5.3.1  Diéu kién chung
- Téc dd chay tau:
+Dau may : V < 160 km/h
+ EMUs / DMUs: V < 200 km/h
+ Toa xe khach: V< 200 km/h
+ Toa xe hang va cac phuwong tién chuyén dung: V< 120 km/h
Trong d6: EMUs (Electric Multiple Units) la doan tau da nguyén tw chay bang dién.
DMUs (Diesel Multiple Units) la doan tau da nguyén tw chay bang dong co
diesel.

- Do siéu cao chwa dwoc can bang: ap dung Phu luc C.
- Taitrong truc:

+ Phuong tién thdng thudng: 2Qq < 200 kN
+ Phwong tién chuyén dung hodc dac biét; 2Qy < 225 kN
Trong d6: Qo la tai trong tinh trén mdi banh xe.

5.3.2 Diéu kién cu thé

Khéng chi cac diéu kién chung, cac diéu khodn dwai day ciing phai dwoc ap dung:
5.3.2.1 Doi véi phwong tién thong thwong

Dau may:

- PAau may co gia chuyén huéng 2 truc:
+ Tdc d6 V < 120 km/h: do gia tdc trén than xe va gia chuyén huéng.
+ Tdc dd 120 km/h < V< 160 km/h: do lwc H va gia tbc trén than xe.
- Pau may co6 gia chuyén huéng 3 truc: do lwc H va gia tbc trén than xe.
- EMUs / DMUs, bao gébm ca 6 t6 ray:

14
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C6 trong lwong gia chuyén hwéng < 10 tan:

+ téc d6 V < 200 km/h: do gia tbc trén than xe va gia chuyén huwéng

C6 trong lwong gia chuyén hwéng > 10 tan:

+ Toc dd V < 120 km/h: do gia téc trén than xe va gia chuyén huéng

+ Toc dd 120 km/h <V < 160 km/h: do lyc H va gia téc trén than xe

- dau may don tau:
V <100 km/h: do gia téc trén than xe

Toa xe khach:

- Toa xe c6 gia chuyén hwéng 2 truc:

Téc do V < 200 km/h: do gia tc trén than xe va gia chuyén huwéng
- Toa xe khéng c6 gia chuyén hwéng:

Téc dd V < 120 km/h: do gia tdc trén than xe

Toa xe hang:

- Toa xe khoéng cé gia chuyén hwéng,
- Toa xe c6 gia chuyén hwéng 2 truc,
- Phuong tién c6 khép ndi gdbm cac don nguyén véi cac truc banh hodc gia chuyén hwéng
hai truc:
+ Do gia tdc trén than xe va bo truc banh xe cho toa xe khéng cé gia chuyén huwéng
+ Do gia tdc trén than xe va gia chuyén huéng cho toa xe c6 gia chuyén hwéng
- Toa xe c6 gia chuyén hwéng 3 truc,
- Phwong tién c6 khép ndi gdm cac don nguyén cé gia chuyén hwéng 3 truc:
+ Do lyc H va gia tbc trén than phuong tién.

Phwong tién dac biét

- Cac phuwong tién khong gia chuyén huéng hodc cac phuwong tién co gia chuyén hwéng 3
truc:
+ Do gia téc trén cac than xe va trén gia chuyén hwéng cho phuong tién cé gia chuyén
huwdng,
+ Do gia tbc trén cac b truc banh xe va than xe cho phwong tién khéng cé gia chuyén
hudng.
- Céac phuong tién co gia chuyén hwéng nhiéu hon 3 tryc:

+ Do lwc H trén cac bo truc banh xe & vi tri bat loi nhat va gia tc trén than xe.
Trwong hop dac biét cua toa xe hang

Déi véi cac toa xe hang c6 bd phan chay théa man tiéu chuan UIC 432 thi dwoc mién trir thee

nghiém ma khéng can kiém tra van hanh khac.

15
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6

6.1

6.1.1

16

Diéu kién thir nghiém

Cac diéu kién van hanh trong qua trinh thtr nghiém phai bao gdm sw két hop cla cac yéu to
Sau:

- Téc dd chay tau,

- Do siéu cao chwa dwoc can bang,

- Ban kinh duwdng cong.

Thém vao dd, cac phwong tién danh cho van tai quéc té phai dwoc:

- Th& nghiém it nhat mot 1an trén ray cé d6 nghiéng 1/20,

- Th& nghiém it nhat mot 1an trén ray cé d6 nghiéng 1/40.

Trong trwdng hop chi van hanh trong van tai néi dia, viéc thr nghiém chi thwc hién véi do

nghiéng ray clia mang lu¢i dwéong sat 6 lién quan.

Ddi véi cac phuwong tién dac biét, viéc thir nghiém sé dwoc thwe hién véi mét ray nghiéng néu
cac gia tri danh gia an toan 1&n nhat nam dwéi 85% gia tri téi han.

Déi voi ba loai dwong thtr nghiém dwoc dwa ra dwdi day, viing thtr nghiém sé phai cé mot sé
xac dinh cac doan dwdng khac nhau, cé thé hodc khéng nhét thiét phai ndm ké nhau nhung
khéng dworc trung lap.

Su phéan chia dwéng thir nghiém thanh cac doan ngan (phan doan 14y mau) la can thiét cho

viéc phan tich théng ké dworc thiét 1ap trong muc 8.
Cac vung thtr nghiém

Gia tri do siéu cao chwa dwoc can bang cho phép (I.am) phadn anh trong mdi doan ctia dwdng
thtr nghiém dwoc xac dinh trong bang gia tri ca Phu luc C, twong (rng voi tirng loai dwong
chay.

Cac diéu kién thtr nghiém dé ap dung dwoc xac dinh nhw sau:

Vung thir nghiém trén dwong thang va dwong cong ban kinh 1én

- Téc dd chay thtr nghiém:
V = 1,1 Viim v6i gid tri nhé nhat 1a Vi, + 10 km/h, sai sé + 5 km/h
Do siéu cao chwa dwoc can bang: I <40 mm
- Sb doan l&y mau: N = 25
- Chiéu dai ciia méi doan ldy mau:
£ =250 m néu Vi, < 220 km/h
£ =500 m néu Vi, > 220 km/h
- Sai s6 10% trén chiéu dai mbi doan
- Chiéu dai téi thiéu ctia vung thtr nghiém gdm c6 tat c& cac doan lay mau:
L=N.£ 210 km
- Qua trinh xt ly théng ké (xem muc 9)
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6.1.2 Vung thir nghiém trong dwéng cong c6 ban kinh I&n

Puwdng cong toan phan va cac dwdng cong chuyén tiép duwoc x ly riéng biét:
- Tbc do6 chay thir nghiém:

Vim <€ V < 1,1 Vi, vOi sai s6 £ 5 km/h
- Do siéu cao chwa dwoc can bang:

0,75 Logm < 1< 1,10 I 44m VOi sai 6 £0,05 Lo

CHU THICH 1: Néu khong thé tim ra mét tuyén dwong st ma trén doé cé thé ap dung nhirng
ndi dung clia Phu luc C (d6 siéu cao chwa dwoc can bang dugc dwa vao tinh toan), quy trinh
thtr nghiém chirng nhan cé thé dwoc thwc hién véi mot gia tri d6 siéu cao chuwa dwoc can
bang thap hon, nhung né phai dwoc néu trong bao cao thir nghiém.
Doan dwéng cong toan phan:
- Sé doan 14y mau:
+ Phuwong phap xt ly théng ké theo mét bién sb (xem muc 9.2)
N1 = 25v08i 0,75 Tagm< 1= 1,10 Tagm
bao gdbm N, = 0,2 N; v&i 1= 1,10 Lgm V&i sai s6 0,05 Lugm
+ Phuwong phap xt ly théng ké theo hai bién s6 (xem muc 9.2)
Nt = 25 v6i 0,75 Lagm < I < 1,10 Lgm dwoc phan bd tét nhat nhw cé thé dwoc trén tirng
doan dwérng bao gdbm N, = (0,20 + 0,05) Ny véi I = 1,10 Lugm sai 6 + 0,05 Lugm
- Chiéu dai ciia méi doan lay mau:
£ =100 m néu Vi, < 140 km/h
¢ =250 m néu 140 km/h < V;, < 220 km/h
{ =500 m néu Vjm> 220 km/h

Ghi chi: Véi tbe do6 chay tau V < 160 km/h, cé thé siv dung nhirng doan l4y mau cé chiéu dai

100 m néu dia hinh clia dwong sét doi hoi.

Vi sai sb 10% trén chiéu dai mdi doan;

Chiéu dai téi thiéu cltia vuing thtr nghiém gdm co6 tat ca cac doan ldy mau: L =N. 22> 10 km;
- Trén mot dwdng cong co thé cd mot vai doan 14y mau;

- Qua trinh x& ly théng ké (xem muc 9).

Nhirng doan dwdng cong chuyén tiép:

- Bao gdm tAt ca cac dworng cong chuyén tiép lién quan téi duwdng cong da lwa chon;

- M6t doan 1y mau cho mét dwdng chuyén tiép:

- Qua trinh x& ly thdng ké (xem muc 9).

6.1.3 Vung thir nghiém trong dwérng cong ban kinh nho

Céc duwdng cong ban kinh nhé dwoc phan lam hai loai, phu thudc vao ban kinh cong. Chung

phai dwoc xtr ly mét cach riéng biét.
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Cac duwdng cong chuyén tiép cling dwoc xt ly riéng biét ma két qua nadm trong tdng sé cla
bdn thao tac xt ly.
- Chét lvong hinh hoc clia dwdng dwoc xem xét sao cho twong trng véi te d6 chay tau 80
km/h <V <120 km/h nhw dwgc quy dinh trong Phu luc D.
Nhirng doan dworng cong toan phan
1. Bén kinh cong 400 m < R<600 m:
Phan b tbi wu ciia dwdng cong cé ban kinh trong khoang 400 dén 600 m vé&i ban kinh
trung binh Ia 500 m £ 50 m.
- Do siéu cao chwa dwoc can bang:
0,75 Tagm < I < 1,10 Tagm V&i sai 86 % 0,05 Lagm.
- Sb doan lay mau:
+ Phuwong phap xt ly théng ké theo mét bién sb (xem muc 9.2)
N4 2 50 v&i 0,75 Tagm < 1< 1,10 Togm
bao gom N2 20,2 N4 v&i 1= 1,10 Lagm . V&i sai $6 + 0,05 Lugm
+ Phuwong phap xt ly théng ké theo hai bién s6 (xem muc 9.2)
Ny = 50 v&i 0,75 Lagm < I < 1,10 Lgm dwoc phan bd tét nhat co thé trén tivng doan
dworng bao gébm N, = (0,20 + 0,05) Ny véi I = 1,10 Lgm . Vi sai 86 £ 0,05 Lgn
- Chiéu dai mdi doan l4y mau: £ = 100 m
- Sai sb 10% trén chiéu dai ctia méi doan
- Qua trinh x& ly théng ké (xem muc 9).

2. Ban kinh cong 250 m < R <400 m:

Phan b t6i wu ctia dwdng cong co ban kinh trong khoang tir 250 dén 400 m, véi ban kinh
trung binh 1& 30073 m
- Do siéu cao chwa dwoc can bang:
0,75 TLagm < 1< 1,10 Logm V& sai s6 = 0,05 Lgn
- Sé doan lay mau
+ Phwong phap xt ly théng k& mot bién sb (xem muc 9.2)
N = 25 v6i 0,75 Lagm < 1 < 1,10 Lagm
bao gédm N, = 0,2 N;v6&i I = 1,10 Ly, sai $6 £ 0,05 Igm
+ Phwong phap xt ly théng k& hai bién s6 (xem muc 9.2)
Ny = 25 v6i 0,75 Tugm < I < 1,10 Lgm dwoc phan phan bd tdt nhat co thé trén tirng
doan dwéong bao gdm N, = (0,20 + 0,05) Ny v&i I = 1,10 Ligm. V&i sai s6 + 0,05 Lgn
- Chiéu dai mdi doan l4y mau: ¢ =70 m
- Sai s6 10% trén chiéu dai ctia méi doan
- Qua trinh xt ly théng ké (xem muc 9)

Nhirng dwong cong chuyén tiép
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- B6i véi mbi moét loai dwerng cong déu phai xtr ly riéng biét tat ca cac dwdng cong chuyén
tiép co twong trng trén toan bd nhirng doan dwdng cong da dwoc lwa chon.
- Qua trinh x(r ly théng ké (xem muc 9)

Cac diéu kién dac biét (khuyén cao)
Van hanh trén cac tuyén duong ré tai tbc do ti da cho phép clia méi doan dwdng nay.
Lwa chon tuyén dwéng thir nghiém

Tuyén dwdng thtr nghiém phai dwoc lwa chon trong sé cac tuyén dwdng thwong hay duoc st
dung trong thwc té chay tau. Nhivtng dwdng cong phai dwoc lwa chon sao cho phu hop véi
nhirng yéu cau vé téc do chay tau va do siéu cao chwa dwoc can bang. Cac yéu cau déi voi
dod nghiéng ray va cac yéu cau lién quan t&i do hé gitra go truc banh xe va mét bén ray phai
dwoc dap wng.

Lwa chon vung thir nghiém twong rng véi loai phwong tién

Cac nguyén tac sau day sé dwoc ap dung twong &ng véi loai phwong tién:
- Phwong tién théng thudng:
+ Puong thang,
+ PBwong cong ban kinh Ién, ap dung 6.1
+ Buwong cong ban kinh nhd.
- Phwong tién cong nghé maéi:
+ Puong thang,

+ Duwong cong ban kinh I16n, ap dung 6.1

+ Bwong cong ban kinh nhé.
- Phwong tién dac biét:
Phuwong tién bao dwéng dwdng, bao gdbm cac phwong tién chén ray:
+ Puwong thang: muc 6.1.1 duoc ap dung
+ Céac duwong cong:
- S6 doan lay mau N = 25
- Téc dd chay tau V = Vi, v&i sai sd + 10 km/h
- D6 siéu cao chwa dwoc can béng 0,75 Tagm < 1= 1,10 Lagm V&I Mt vai gia tri Ion hon Igm sai
s6 % 0,05 Logm
- Chiéu dai mdi doan lay mau:
£ =100 mv6i R=400 m
£ =70 mvéi R <400 m

Dung sai 10 % trén chiéu dai méi doan

19



TCVN 8784: 2011

6.2.2

6.2.3
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- Phwong tién van tai chuyén dung véi gia chuyén nhiéu hon ba truc banh:
+ Puong thang
+ DBuwdng cong ban kinh Ion ap dung 6.1
+ DBwdng cong ban kinh nhé

Chét lweng hinh hoc cia dwong

Cac thong sb chét lwgng hinh hoc clia dwdng dwdi day phai dwoc dé cap téi do ching cé anh
hwéng dén tinh nang dong luc hoc clia phwong tién:
- Do song song theo phwong ding;
- Do song song theo phwong ngang;
- Do xo0an;
- Khé dwong.
Vung thtr nghiém dworc lwa chon véi cac thong sb dé cap & trén sé phan anh tbc do chay tau
gid¢i han ctia phwong tién.
Phwong phap md ta dang hinh hoc ctia dwdng thlr nghiém va céc gia tri cia thong sb lién
quan dugc cho trong Phu luc D.
Tuy theo loai phwong tién, cac tiéu chuan duéi day phai dwoc ap dung:
- Phuong tién thong thwdng va phuong tién ap dung cdng nghé méi: theo Phu luc D
- Phuwong tién dac biét la:
+ cac phuwong tién bao dwdng duweng, bao gdm ca phwong tién chén ray: tuan tha theo
quy dinh vé& dd léch chuén ctia mirc chat lwong QN2 trong Phu luc D.
+ cac phwong tién van tai d&c biét vai gia chuyén hwdng nhiéu hon 3 truc: theo Phu luc
D.

Dang hinh hoc tiép xtc giira banh va ray

Trong khi chay trén dwérng thdng va dudng cong ban kinh 1én R = 2500 m, ¢ tinh trang dong
lwe hoc clia phwong tién dwoc danh gia 1a khong 6n dinh trén mot vai doan nao doé, thi doan
dwong sé bi bd qua trong khi phan tich néu théng sb ”dd con twong dwong” vuot qua gia tri

|&n nhat dwa ra dwéi day:

- 0,50 cho téc dd chay tau V < 140 km/h

- 0,40 cho téc dd chay tau 140 km/h <V <200 km/h
- 0,35 cho téc @ chay tau 200 km/h <V < 230 km/h
- 0,30 cho téc dd chay tau 230 km/h <V < 250 km/h
- 0,25 cho téc dd chay tau 250 km/h <V < 280 km/h
- 0,15 cho téc @ chay tau 280 km/h <V < 350 km/h

Gia tri cGia "d6 con twong dwong” sé phai dwoc tinh toan véi bién dang thwc t& cla mét 1&n

banh xe phwong tién thir nghiém va bién dang thuc t& cla mat cat ngang ray dwéong thiy
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nghiém. Bién dd di chuyén ngang ctia bo truc banh xe khi chay dung trong tinh toan dwoc lay
la $=% 3 mm. Céc gia tri "dd6 con twong dwong” cha nhirng doan ldy mau bi bd qua sé& phai

dwoc néu ra trong bao céo thir nghiém.
Diéu kién déi véi phwong tién dwoc dwa ra thir nghiém

Cac dac tinh co hoc (tinh va dong)

Thtr nghiém chirng nhan phai dwoc tién hanh déi véi mét phwong tién cé cac dic tinh da
dwoc kiém tra va dwoc xac nhan 1a tuan theo dung thiét ké cla loat san phdm d6. Néu can
thiét, cac thong sb thir nghiém so bd dworc thuc hién dé xac nhan lai cac théng sé chinh (d6
clrng, momen ma sat, giam chan...) va dé kiém tra cac sai s6 do ché tao da dwoc chap nhan
trwéc khi dwa ra chay thir nghiém.

Cac két qua do so bd nay can dwoc dwa vao trong bao cao thir nghiém.

Vi ly do an toan, cac phwong tién dwoc trang bi hé théng 16 xo gidm chan khong khi ciing can
dwoc chay thlr nghiém v&i trang thai 10 xo khéng khi bi mét ap dudi cung mot diéu kién da
dwoc chi ra trong muc 6.1.

Diéu kién phu tai

Céc phuong tién can dwoc kiém tra:
- V&i tai trong kéo trong khi van hanh ddi véi dau may va toa xe déng luc.
- Vé&i trang thai khong tai va’hoac co tai dinh mdrc trong khi van hanh déi voi toa xe khach
(ngoai trir toa xe dung cho doan tau dia phwong).
- Vé&i trang thai khéng mang tai va cé tai khac thwong trong khi van hanh dbi véi toa xe dung
cho doan tau dja phwong.
- Vé&i trang thai khdng tai va c6 tai tbi da trong khi van hanh déi véi toa xe hang twong thich
vGi cac diéu kién van hanh.
Néu toa xe hang duoc thiét ké dé phu hop véi két cau méat déi xieng 16n vé tai trong (vi du
nhu toa xe ché container), viéc thi nghiém can dwoc tién hanh trong cac diéu kién giébng nhuw

vay.
Diéu kién vé bién dang mét lan cta banh xe

Viéc thlr nghiém chirng nhan sé dwoc thwe hién voi:

- mét bién dang banh xe bi mon trong khai thac hoac dwgc khdi phuc trén may tién dé dat
dwoc bién dang mon nhuw thé.

- hodc v&i mét bién dang mat 1&n banh xe ly thuyét hoan toan méi hodc nguoc lai, nd sé
dugc chirng nhan tam thei. Néu théng sé "dd con twong dwong” trong qué trinh khai thac

khong tang qua 50 % hodc nhiéu hon 0,05 so véi gia tri da dat dwoc trong qua trinh thiy
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nghiém ban dau clia bd truc banh xe thi chirng nhan tam thdi sé tré thanh chirng nhan

chinh thirc.

Thong sb "dd con twong dwong” trong khi van dung khai thac sé dwoc tinh toan véi bién
dang thwc té clia banh xe thlr nghiém va bién dang ly thuyét ctia ray trong cling mot khé
dwéng 1435 mm, di chuyén ngang cla b truc banh xe dwoc lay 1a =+ 3 mm.

Cac diéu kién khac

Vi tri ctia phwong tién thir nghiém trong thanh phan doan tau

- Néu phuong tién 13 kéo theo, né sé duwgc dét phia sau clia doan tau véi mot dau méc néi
tw do.

- Néu phuong tién 1a dau may thdng thudng, viéc thir nghiém dwoc tién hanh véi ché do
kéo hodc theo chiéu day clia dau may.

- Néu phwong tién thlr nghiém la doan tau EMUs hodac DMUs hodc mét doan tau dang cbd
dinh, viéc th& nghiém phai tién hanh & ca hai trang thai kéo va day khi chay trén cung moét
quang dwdng thtr nghiém.

- Néu phuong tién la toa xe trong thanh phan doan tau da dwoc thanh 1ap, vi tri cla toa xe
can phai dwoc mé ta rd rang, day du trong bao cao két qua th&r nghiém.

Chiéu chay trong khi thir nghiém

Néu cé thé, thir nghiém phai dwoc thwe hién & ca hai chidu chay di va vé. Néu khong, déi voi
cac phuong tién coé gia chuyén huéng, vi tri gia chuyén hwéng can do kiém phai dwoc dat &
noi tao ra vi tri bat loi nhat dwoc xac dinh trwdc trong thtr nghiém so bo hodc bang tinh toan

md phéng ban dau.
Diéu kién cua dwong ray

Puong ray chay thtr nghiém can phai khé rao. Trong moi trwéng hop, diéu kién vé duong
ray, vé mdi trwdng va thoi gian chay tau can dwoc ghi lai trong bao céo két qua thtr nghiém.
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Dai lwong can do

Phwong phap do thong thwong

Cac dai lwong can do (xem bang cac dai lwong duwgc do, bat budc hodc khong bat budc trong

Phu luc E) gdm co:

Céc lyc tiép xtc banh xe — ray theo phwong ngang Y va theo phuong thang ding Q tai it
nh4t méi bo truc banh xe phia ngoai cung clia cac gia chuyén huwéng hodc tai mdi bo truc
banh xe dbi v&i toa xe khéng gia chuyén hwéng.

Céc gia tdc theo phwong ngang ' va gia toc theo phwong dirng Z tai hai ddu cla than
xe, & phia trén gia chuyén huwéng hodc phia trén cac bo truc banh xe trong trwérng hop
phwong tién khéng cé gia chuyén huéng. Cac dau do phai dwoc d&t trén san xe, néu
phwong tién khéng cé san thi dwgc dat & dudi bé xe, tai mot diém dwoc xac dinh trwdc
trong bao cao thr nghiém.

Céc gia tbc ngang trén khung gia chuyén " tai vi tri phia trén méi bd truc banh xe.

Phwong phap do don gian héa

Tuy thudc vao phwong phap do don gian héa dwoc ap dung (do lwc H va gia toc hodc chi do

gia téc), cac dai lwong can do (xem Phu luc E) sé nhu sau:

V&i phwong tién co gia chuyén huéng:

+ Lwc dan hwéng ngang H ctia mdi bd truc banh xe phia ngoai clia cac gia chuyén
hudng.

+ Céac gia téc ngang j'va gia tbc ding & hai diu cla than xe, phia trén cac gia
chuyén hwéng va ndm trén mét san xe cho dau may va toa xe khach. Di véi toa xe
hang, gia téc ngang sé dwoc do & hai dau than xe, ndm trong mé&t phang ngang di qua
trong tdm.

+ Gia tbc ngang trén méi khung gia chuyén ", tai vi tri phia trén méi bd truc banh xe

ngoai cling clia cac gia chuyén huéng.

V6i cac phwong tién khéng co gia chuyén huéng:

+ Lwc dan hwéng ngang H ctia méi truc bd truc banh xe.

+ Gia téc ngang " va gia téc dirng #° & hai dau cla than xe, phia trén b truc banh xe
va nam trén mat san xe cho ddu may va toa xe khach. Ddi v&i toa xe hang gia téc ngang
sé dwoc do & hai diu than xe, nam trong mat phéng ngang di qua trong tam.

+ Gia tbc ngang ¥ trén bo truc banh xe.

Cac dai lwong do bé sung
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Cac dai lwong do bd sung c6 thé gép phan danh gia an toan van hanh va cac tinh nang déng
lwe hoc clia phwong tién ciing nhw tinh toan can thiét cho nhitng danh gia déng luc hoc cu

thé. Cac dai lwong bb sung va cac diém do dwoc xac dinh trong méi trwéng hop cu thé.

Ghi cac tin hiéu do

TAt ca cac dai lwong, sb liéu sau khi dwoc x( ly tudn tw can dwoc ghi lai trén thiét bj bang tir,
may tinh...

Thém vao do, cac dai lwong sb liéu str dung cho cac phan tich truc tiép (dac biét déi voi
nhirng diéu kién thir nghiém dé an toan) can dwoc ghi lai dwéi dang db thi.

Do rong tdi thiéu ctia bo loc bing thdng cho cac thiét bi ghi tin hiéu dwoc quy dinh trong Phu
luc E.
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Dai lwong danh gia
Viéc danh gia tinh ndng dong lwc hoc mot phwong tién vé do an toan, d méi clia duwéong va
tinh nang van hanh cta phwong tién phai dwgc dwa trén co s& xac dinh cac dai lwgng danh
gia thu dwoc tir cac sb lieu do luwong.

Phwong phap do thong thwong

Cac dai lwong lién quan dé danh gia bao gom:

- Tdng céac lyc dan huéng trén méi truc (3Y)am:

- Tilé gitra lwc ngang va lyc thang ding trén méi banh xe clia bd truc banh xe dan hwéng
(Y/Q)2m:

- Lwc thdng dirng gitra banh xe va ray Q;

- Cac luc tya tinh gitra banh xe va ray Y gs va Qqst.

- Céc gia tri gia tbc ngang do tai than xe ¥, va khung gia chuyén i’ v6i quan diém gia han
(m& réng) chirng nhan sau do;

- Giatbc ngang j, va gia tbc dirng trén than xe z, ;

- Céc gia toc tya tinh trén than xe ji_ , .

Cac quy dinh vé x( ly c&c tin hiéu do lwdng dwoc néu trong bang F.1.

Phwong phap do don gian héa

Tuy thudc vao phwong phap do don gian héa dwoc ap dung (do lwc H va gia toc hodc chi do
gia téc), cac dai lwong dé danh gia sé nhan dwoc nhu sau:
- Véi cac phwong tién co gia chuyén
+ Luc H va gia téc Z, d6i voi d6 an toan, cac gia toc y, va Z, dbi voi danh gia van
hanh, hoac
+Cacgiatéc y;, j; va z,, dbivéidd an toan va cac giatdc j, va Z, dbivoi danh gia
van hanh.
- V&i cac phwong tién khdng co gia chuyén hudng
+LuycHvagiatc Z) va y, dbi voi do an toan va cac gia tbc j, va z, déi vai danh gia
van hanh, hoac
+ Cac gia tbc j;, Z, va j, dbivoi do an toan va cac gia tbc j, va z, déi voi danh gia
van hanh

Cac quy dinh vé x( ly cac tin hiéu do dwoc néu trong bang F.2, F.3, F.4.
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Xt ly thdng ké cac dai lwong danh gia

Viéc x ly cac sb liéu dé xac dinh cac dai lwong danh gia da dwoc dé cap dén trong muc 8 1a
mot qua trinh tw ddng dwa trén co sé& cac thiét bi ghi nhé. Tan sé trich mau tbi thiéu phai la
200 Hz. Qua trinh x& ly dwoc thwe hién cho méi mot trong ba vung thir nghiém dwoc dé cap
trong muc 6.1. Muc dich clGa xt ly sé liéu la wéc lwong gia tri Ion nhét cia cac dai lwong
danh gia va qua trinh xt ly nay dwgc phan chia thanh hai giai doan mo ta dwéi day:

Xt ly théng ké trén doan lay mau

Qua trinh xt ly théng ké sé& dwoc thuc hién ddi véi mdi doan 14y mau xac dinh. Trén ving thiy
nghiém véi duwong cong, cac doan |4y mau cla dwong cong chuyén tiép va duwong cong
chinh sé& dwoc thwc hién riéng ré. Thong sé dau vao x; dwoc bat ngudn tir xt ly théng ké clia
cac doan lay mau th(r nghiém. Déi véi mbi doan lay mau, tirng dai lwong x; va tirng diém do

phai dwoec tinh toan nhw sau:
- Phwong phap do thong thwong:

+ Ham phan bé théng k& F(x) cho cac dai luong (3Y)zm, Q, (Y/Q)am, ¥, va %, dé tir d6
nhan dwoc cac gia tri théng ké xi(F1) va xi(F2) v&i F1va F2 1a cac gia tri phan trdm twong
&ng v&i cac dai lwong thdng ké tai tan suat F; = 0,15 % va F, = 99,85 % cla cac ham
phan bd nay.
+ Ham phan bb théng ké F(x) nham xac dinh cac gia tri trung tam x(F,) dé danh gia
thanh phan tya tinh cta cac dai lwong danh gia You, Qqst Va j,, trong khi di qua cac
dudng cong hda hodn (chi dung cho dwdng cong toan phan) véi Fy la gia tri phan trdm
twong &ng véi tan suét Fo = 50 % cla cac ham phan b nay.
+ Cac gia tri r.m.s cla cac gia toc da qua ham trong s6 sy, va sz, d6i voi do ém diu
chay tau.
Néu viéc chirng nhan bd sung dwoc tinh dén trong twong lai, cac dai lwong xi(F1) va xi(F2),
FivaF, voi tn suét Fy = 0,15 % va F, = 99,85 %, can duoc tinh toan cho gia téc ngang j.
trén gia chuyén huwéng.
Phu luc F.1 quy dinh cho tirng sé liéu dé dwoc str dung, cac phwong phap phan loai va cac
dai lwong thdng ké cho viéc xi ly, véi cac nhém thong sé dau vao dwoc lién két véi cac

diéu kién van hanh da dang.
Phu luc G cung c4p théng tin vé tao mau sb liéu tir dai tin hiéu do dwoc.
- Phuwong phap do don gidn héa:

Cac ham phan bé théng ké F(x) cho cac dai lwgng dwdi day:
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+ Dbi v&i phuong tién co gia chuyén huéng:

=+

hanh.

Lwc H va gia téc Z; d6i voi d6 an toan, cac gia téc y, va z, déivéidd ém diu va do
4n dinh chay tau dé nhan dworc cac gia tri thdong ké x(F,) va x(F») v&i F;vaF, 1a cac
gia tri phan trdm twong (rng voi cac dai lwong théng ké tai tAn suat F, = 0,15 % va
F2= 99,85 % clia cac ham phan bd nay, hoac

Cacgiatéc y;, y, va z dbi voi do an toan, cac gia toc j, va z, dbivéi do ém diu
chay tau d& nhan dwoc cac gia tri théng ké x(F1) va x(F,) v&i F1 va F, 1a cac gia tri
phan trdm twong ng v&i tan suét Fy = 0,15 % va F, = 99,85 % clia cac ham phan
bd nay.

Déi véi phwong tién khéng cé gia chuyén huéng:

Lwc H va cac gia tbc j, va Z; dbi voi do an toan, j, va Z, dbi véi do ém diu van
hanh dé& nhan duoc cac gia tri théng ké xi(F1) va xi(F2), F1va F2 la cac gia tri phan
tram twong (ng véi cac dai lwong théng ké tai tan suat F; = 0,15 % va F, = 99,85%
clia cac ham phan bb nay.

Hoéac

Cac gia toc j,,Z, va j, doi voido antoan, y, va Z, doi voi do ém diu van hanh de
nhan duwoc cac gia tri thdng ké xi(F1) va xi(F,), F1 va F, la cac gia tri phan tram twong
&ng véi cac dai lwong thdng ké tai tAn suét F; = 0,15% va F,= 99,85 % cla cac ham

phan b nay.

Cac ham phan bb thdng ké F(x) nham dé xac dinh gia tri trung tam x(F,) dé danh gia
thanh phan twa tinh cta dai lwong j};t trong khi di qua cac dwdng cong hoa hoan (chi cac

mat cat dwdng cong toan phan) véi tan suat Fo = 50 % cltia cac ham phan bd nay.

Céc gia tri r.m.s clia céc gia tbc d& qua ham trong sb s ji, va sz, dbi véi d6 ém dju van

Déi véi méi mot dai lwong, cac bang cta Phu luc F chi 16 loai bd loc dwoc st dung, phwong

phap phan loai va cac tham sb thong sb théng ké trong qua trinh x& ly véi viéc 1ap nhém céac

dir liéu ddu vao cd lién quan t&i sy bién déi diéu kién van hanh.

Phu luc G quy dinh lay mau sé liéu tir dai tin hiéu do duoc.

Xt ly théng ké trén vung thir nghiém

Déi voi thtr nghiém chirng nhan phwong tién trén quan diém vé dong luc hoc, phwong phap

thdng ké theo mot hodc hai bién sb déu co thé dwoc ap dung cho mdi mét vung thtr nghiém

da dwoc nhac dén trong muc 6.1.
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9.21
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Cac dai lvgng théng ké dwoc lwa chon hodc cac gia tri r.m.s cla cac dai lwong do lwdng la
dai dién cho cac mau th» nghiém.

Cac dai lwong thdng ké co N, 2N, hodc 4N phan t& hodc cac gia tri r.m.s cé N phan t& cia tat
ca cac doan Iéy mau dwoc dat cing nhau trong ciing mét dang s6 liéu dau vao x;.

Céc dai lvong lién quan téi tiéu chuan khong 6n dinh duoc xt ly riéng biét (xem muc 9.3).

Cac phuwong phap xt ly thdng ké duoc xac dinh trong Phu luc H.
Xt ly thong ké trén dworng thang va dwong cong toan phan
Cac phuwong phap thdng ké dwoc ap dung nhw sau:
- Trén dwong thang: ap dung phwong phap mot bién sé.
- Trén dwérng cong toan phan: ap dung phwong phap mét hodc hai bién sb.

Gia tri I&n nhat dwoc danh gia phai dwoc so sanh véi gia tri gi¢i han dwa ra trong muc 10.

Khi phwong phap théng ké mot bién sbé khong thé |a co sé thuyét phuc hoan toan cho muc
dich chirng nhan (gia tri gi¢i han bi vwot qua, bién dong khong thé chip nhan duoc trong
chat lwgng hinh hoc ctia dwdng...), qué trinh xr ly théng ké sé& duwgc bd sung véi mot dwong
hdi quy hai bién sb. Cac két qué duoc dwa ra nhuw vay cho phép tiép nhan nhirng gia tri o thé
chap nhan dwoc ddi véi cac dai lwong c6 anh hwdng quan trong dén danh gia dong lwc hoc
nhw: tdc d6 van hanh, ban kinh duwéng cong, gia tbc ngang, tai trong...

Khi rd rang cac phwong phap thdng ké phd théng khéng dwa ra dwg'c mdt ham phan bé thong
thwong, viéc st dung mot phwong phap phan tich thdng ké phi hop khac sé& dwoc khuyén

céo va dwoc dwa ra trong bao cao thir nghiém.
Xt ly thong ké trén dworng cong chuyén tiép

Déi véi mbi théng sb, phai tinh toan gia tri Ién nhét cha théng s xi dwoc yéu cau cho tat ca
cac dudng cong chuyén tiép tuy theo cac yéu cau co thé ap dung déi véi cac dworng cong
trong Phu luc F.

Gia tri I&n nhat phai dwgc so sanh véi gia tri téi han dwa ra trong muc 10.

Tiéu chuan vé dd khong 6n dinh

Do khong dn dinh clia phwong tién dwoc danh gia (chi trén cac dwong thang hodc cac dwong
cong ban kinh 16n) trén co s cla cac thong sb sau:
- Phwong phap do thong thwdng
Céacluc yy.
- Phuwong phéap do don gidn héa:
+ D6i voi tat cd cac phuong tién, ngoai trlr toa xe hang va cac phwong tién dac biét
(khéng co gia chuyén hwéng):
Cac lwc H hoac
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cac gia téc ngang trén khung gia . (khi st dung phuong phap do dwa trén co s&
gia téc).
+ Dbi v&i toa xe hang va phwong tién dac biét (khdng cé gia chuyén huwéng):
cac gia téc ngang trén bd truc banh xe j,.

Quy trinh dwéi day phai dwoc ap dung cho méi thong sé:

- B0 loc bang théng xung quanh tan s khoéng 6n dinh f, = +2 Hz v&i d6 suy gidm Ién hon

ho&c bang 24 dB/octave,

- Viéc tinh toan trong toan bo thdi gian clia vung thir nghiém gia tri r.m.s dich chuyén trén
chiéu dai 100 m vé&i budc tdng dd dai 10 m. Gia tri r.m.s nay sé la s3Y, sH, s y; hoac

s ., tuy thudc vao phwong phap do dwoc st dung.

Céc gia tri r.m.s dwoc tinh toan nhw vay cho méi ving thir nghiém can phai thp hon gia tri
gi¢i han da cho trong muc 10.
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10 Gia tri gi®i han cho cac dai lwong danh gia
Cac gia tri quy dinh lién quan dén dd maéi cla dwdng dwoc dé cap bén dudi co thé Ién hon
gia tri gi¢i han tuy theo sw théa thuan gitra nha quan ly ha tAng va nha khai thac dwong sat.
10.1 Chirng nhan cho phwong tién mé&i
10.1.1 Phwong phap do thong thwong
10.1.1.1 Do an toan

1. Téng lwc huwéng ngang gitva ray va hai banh xe (3 Yam)im (tinh trung binh trén 2 mét chidu

dai dwong)
P
>y, = 0{10+ ?Oj

Trong d6: - Pola tai trong truc va (3 Yam)im dwoc, tinh bang kN.
- a la hé sb diéu chinh va cé cac gia tri:
+a =1 dbi v&i dau may hodc toa xe khach

+ a = 0,85 déi v&i toa xe hang

Ghi chu: Hé sé a cla toa xe hang |a 0,85, do cd tinh t¢i cac sai sb ché tao Ién hon va cac

diéu kién bdo dwdng cla ching.

2. Ti sb gitra lwc ngang va lwc thang ding trén mbi banh xe (tinh trung binh trén 2 mét chiéu
dai duong);

[(Y/Q)2m]im = 0,8 cho cac doan dwong cong R = 250 m.

3. Do khong 4n dinh:

Puoc giéi han theo biéu thirc

), - ke

2
10.1.1.2 D6 méi caa dwong

1. Gigi han cla lyc dng Qim:
- Pham vi ap dung:
Tai trong tinh 1&n nhat trén mot banh xe: 112,5 kN
- Quy luat bién déi:
Qim =90 + Qo
Qim Va Qo dwoc tinh bang kN, Qo la tai trong tinh trén méi banh xe
- Cac gidi han:
V@i Vi < 160 km/h Qim <200 kN
V&i 160 km/h <V;m < 200 km/h: Qim < 190 kN
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V@i 200 km/h <V, < 250 km/h: Qiim <180 kN
V@i 250 km/h <Vm < 300 km/h: Qim =170 kN
V@i Vim> 300 km/h Qim <160 kN

Trong d6 Vi, & tdc d6 gi¢i han cho phép trong van hanh, tinh bang km/h.
- B loc dung trong do lwéng: tan sb cat 20 Hz
2. Mtrc gidi han cho gia tri twa tinh cla lwc ngang trén cac dwong cong:

(qut)lim =60 kN
chi cac dworng cong ban kinh nhé dinh nghia trong muc 6.1.3, khéng bao gébm cac dwéng
cong chuyén tiép.

3. Mtrc gi¢i han cho gia tri twra tinh cda lwe dirng trén cac dwong cong:

(Qqst)lim =145 kN
chi cac duwdng cong ban kinh nhd dinh nghia trong muc 6.1.3, khéng bao gdm céac dwéng
cong chuyén tiép.
10.1.1.3 Danh gia tinh nang van hanh
1. Mtrc gi6i han cho cac gia tri I&n nhét cia gia tdc trén than xe (yq )hm va (zq )hm
+ Dbi v6i dau may:
Theo phwong ngang (yq )hm= 2,5 m/s?
Theo phwong dirng (zq )“m =2,5m/s?
+ Cac toa xe khach bao gdm ca toa xe dong lwc:
Theo phwong ngang (yq )hm= 2,5 m/s?
Theo phwong dirng (zq )hm =2,5 m/s?
+ Cac toa xe hang co gia chuyén huéng va phwong tién dac biét:
Theo phwong ngang (yq )Hm =3 m/s?
Theo phwong dirng (zq )“m =5 m/s?
+ C4c toa xe hang khong c6 gia chuyén huéng:
Theo phwong ngang (yq )hm =4 m/s®

Theo phwong dirng (zq )hm =5 m/s?

2. Mrc gidi han cho cac gia tri r.m.s I&n nhéat cha gia tdc trén than xe (syq )ané (szq )hm

+ Dbi v6i dau may:

Theo phwong ngang (sy; )hm= 0,5 m/s?

31



TCVN 8784: 2011

Theo phwong dirng (szq) _=1,0 m/s?

1i
+ Céc toa xe khach bao gdm ca toa xe dong luc:
Hé théng treo & diéu kién binh thwong:

Theo phwong ngang (syq) =0,5 m/s?

lim

Theo phuong ding  (s2]) =075 m/s?

1i
Hé théng treo & ché do bj suy gidm (ti khi bi méat ap):

Theo phwong ngang (syq) = 0,75 m/s?

lim
Theo phwong dirng (szq )hm= 1,0 m/s?
+ Céc toa xe hang c6 gia chuyén hwéng va phuwong tién dac biét:
Theo phwong ngang (syq )hm= 1,3 m/s?

Theo phwong ding (szq) _=2,0m/s?

1i
+ C4c toa xe hang khéng cé gia chuyén hwéng:
Theo phwong ngang (syq )hm= 1,5 m/s?

Theo phwong dirng (szq )hm= 2,0 m/s?

3. Mrc gi¢i han cho cac gia tri twa tinh Ién nhét cta gia tbc ngang :

+ D6i voi dau may: (Voo Jim= 1,5 m/s?
+ Pdi v&i toa xe khach bao gdm ca toa xe dong lwc (3o im= 1,5 m/s?
+ Déi voi toa xe hang (Jo Jim= 1,3 m/s’

chi trén cac duwéng cong ban kinh nhd dinh nghia trong muc 6.1.3, khéng bao gébm dwéng
cong chuyén tiép

10.1.2 Phwong phap do don gian héa: do lwc H va gia téc than xe
Caéc gia tri t6i han dwoc chap nhan nhu sau:

10.1.2.1 Bo an toan

1. Lwc hwéng ngang trén truc banh (tinh trung binh trén 2 mét chiéu dai dwong):

(Hzm )lim = ﬁ(lO—i— %j

Trong doé:
Py 1a tai trong truc, tinh bang kN
B la hé sb diéu chinh va co cac gia tri::

- B =0,9 dbi véi ddu may hoac toa xe khach
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- B = 0,75 dbi v&i toa xe hang khong tai, B = 0,8 toa xe hang day tai
- B =0,9 déi v&i phwong tién dic biét:
Ghi chu:
He sb B cho phép danh gia dong lwc hoc cta bo truc banh xe theo phwong ngang.
Déi v&i toa xe hang, B xét dén sai s6 ché tao I6n hon va diéu kién bao dwéng cla chung.
2. Céc gia téc theo phwong dirng trén than phwong tién:
- Dbi voi dau may:
+ Hé thdng treo 16 xo gidm chan don cap:
EX )“m =4 m/s’
+ Hé théng treo 16 xo gidm chan hai cép:
(zS )“m =3 m/s?
- Bbi v6i toa xe khach bao gdm toa xe dong luc:
+ Hé thdng treo 16 xo gidm chan don cap:
EX )“m =4 m/s’
+ Hé théng treo 16 xo gidm chan hai cép:
(zS )“m =3 m/s?
- Déi voi toa xe hang va phwong tién dac biét:
(zS )“m =5 m/s?
3. Do khong 6n dinh dwoc gidi han trong biéu thirc:
- TAt ca cac phwong tién ngoai trir toa xe ché hang va phwong tién dic biét (khong cé gia
chuyén hwéng):

H,
H — lim
(s, =11

lim

- C4c toa xe chd hang va cac phwong tién d&c biét (khéng cé gia chuyén hwéng):

(s37),, = 5 mis® (gia tri t6i han quy dinh)
10.1.2.2 DPanh gia tinh nang van hanh

1. Mtc gidi han cho cac gia tri [én nhét cla gia tdc trén than xe (yq) va ('z'*)hm:

lim q
- Db6i v6i dau may:

theo phwong ngang (yq) =2,5 m/s?

lim
theo phwong dirng (zq )“m =25 m/s?

- Débi voi toa xe khach bao gdm ca toa xe dong luc:
theo phwong ngang (yq) =2,5 m/s?

lim
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theo phwong dirng (zq)m =2,5m/s?

i
- Déi vi toa xe hang va phwong tién dac biét cé gia chuyén huwéng:

theo phwong ngang (yq) =3 m/s?

lim
theo phwong dirng (zq )hm =5 m/s?
- Déi v6i toa xe hang va phwong tién dac biét (khéng co gia chuyén huéng):

theo phwong ngang (yq) = 4 m/s?

lim
theo phwong dirng (zq )“m = 5 m/s?
2. Mirc gi6i han cho cac gia tri r.m.s I&n nhat clia gia tdc trén than xe (syq )Hmvé (szq)
- Dbi voi dau may:

theo phwong ngang (syq) =0,5 m/s?

lim

theo phwong dirng (szq )hm =1 m/s?

- Dbi voi toa xe khach bao gdm ca toa xe dong luc:
+ Heé thdng treo & diéu kién binh thwdng:

theo phwong ngang (syq) =0,5 m/s?

lim
theo phuong dimg (5] ). =0,75 mis?
+ Hé théng treo & trang thai bi suy gidm (tdi khi bi méat ap):

theo phwong ngang (syq) =0,75 m/s?

lim
theo phwong dirng (qu )Hm =1 m/s?
- Déi v6i toa xe hang va phwong tién déc biét cé gia chuyén huwéng:

theo phwong ngang (syq) =1,3 m/s?

lim

theo phwong dirng (sz;) =2 m/s?

lim
- Déi v6i toa xe hang va phwong tién dac biét khéng cé gia chuyén huwéng:

theo phwong ngang (syq) =1,5 m/s?

lim

theo phwong dirng (szq) _=2m/s’

li

3. Mrc gioi han cho cac gia tri twa tinh I6n nhat cla gia téc ngang (i, Jim

Déi voi dau may: (Voo Jim= 1,5 m/s?
- Dbi voi toa xe khach bao gdm ca toa xe dong lwc (7o Jim = 1,5 m/s?
- Déi véi toa xe hang va phuwong tién déc biét (Vo Jim =1,3 m/s?
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Chi cac duwdng cong ban kinh nhd dinh nghia trong muc 6.1.2 va 6.1.3, khéng bao gébm céac

dudng cong chuyén tiép.

10.1.3 Phwong phap don gian héa thir hai: do gia téc khung gia chuyén va gia téc than xe

10.1.3.1 Do an toan

1. Dbi véi gia tbc ngang trén khung gia chuyén (jﬁ)hm

s

M

(j}:)lim = 12—7”

trong d6: M, la khdi lwong cta gia chuyén hwéng, tinh bang tan.

Khdi lwong nay cta gia chuyén hwéng bao gdm tat ca cac bd phan ciu thanh, ké ca cac bd

truc banh xe.

2. Débi vai gia tbc ngang trén than xe (yv )1-

- Db6i v6i dau may:
Trén dwéng thang va trén cac dwdng cong ban kinh 16n:
(yv )Hm =3 m/s?
Trén cac dwong cong ban kinh nhé:

400 m < R < 600 m: (), =28 mis?

*

s

250 m < R < 400 m: (5),, = 2,6 mis?

- Débi voi toa xe khach bao gdm ca toa dong lyc:
Trén dwéng thang va trén cac dwdng cong ban kinh 16n:
(yv )Hm = 3 m/s?
Trén cac dwong cong ban kinh nhé:

400 m < R < 600 m: (5),, =28 mis?

s

250 m < R < 400 m: (57),. =26 mis?

Déi v&i toa xe hang va phwong tién dac biét co gia chuyén huéng:

(yv )hm =3 m/s?

3. Db véi gia téc dimg trén than xe (£7)

s /lim

Déi vé&i dau may:

Hé thdng treo 16 xo gidam chan don cép: (zv )Hm = 4 m/s?
Hé théng treo 10 xo giam chén hai cp: (7). =3 m/s?

s

Déi v6i toa xe khach gébm ca toa xe dong luc :

Hé théng treo 10 xo gidm chén don cép: (27, =4 m/s?

Hé thdéng treo 16 xo gidam chén hai cap: ('z'*)hm =3 m/s?

)
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- Dbivditoa xe hang va phwong tién dac biét:
(£7),, =5 mis?
4. Do khong 6n dinh:

[

(7)o

2
10.1.3.2 Panh gia tinh nang van hanh
1. Mc gidi han cho cac gia tri In nhat cla gia téc trén than xe (yq )hm va (zq )hm:

Déi v&i dau may:

theo phwong ngang (yq )“m =25 m/s?
theo phwong dirng (zq )hm =25 m/s?
- Dbi voitoa xe khach gdm ca toa xe dong luc:
theo phwong ngang (yq )hm =25 m/s?
theo phwong dirng (zq )hm =25 m/s?
- Déi vi toa xe hang va cac phwong tién dac biét:
theo phwong ngang (yq )hm =3 m/s?
theo phwong dirng (zq )hm =5 m/s?

2. Mtrc gidi han cho cac gia tri r.m.s cla gia téc trén than xe (syq )hmvé (szq )hm:

Déi v&i dau may:

theo phwong ngang (syq) = 0,5 m/s?

lim

theo phwong dirng (qu) _=1,0m/s?

li

Déi v&i toa xe khach gdm ca toa xe dong lwc:

+ Hé théng treo 16 xo gidm chan & trang thai binh thuong:

theo phwong ngang (syq )hm = 0,5 m/s?

theo phwong dirng (qu )Hm = 0,75 m/s?

+ Hé thdng treo 16 xo gidm chén & trang thai bi suy gidm (tui khi bi méat ap):
theo phwong ngang (syq )hm = 0,75 m/s?

theo phwong dirng (szq )hm =1,0 m/s?

- Déi voi toa xe hang va phuong tién déc biét:
theo phwong ngang (syq )Hm =1,3 m/s?
theo phwong dirng (qu )Hm =2,0 m/s?
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3. Mirc gi¢i han cho cac gia tri twa tinh In nhat cla gia téc ngang (7, Jim

+ Ddi v6i dau may: (¥ dim = 1,5 m/s?
+ Pdi v&i toa xe khach gdm ca toa xe dong luc (J e Jim = 1,5 m/s?
+ Dbi voi toa xe hang va phuwong tién dac biét (j};t Jim = 1,3 m/s?

Chi cac duwdng cong ban kinh nhd dinh nghia trong muc 6.1.2 va 6.1.3, khong bao gébm céac
dudng cong chuyén tiép.

10.1.4 Phwong phap do don gian héa: do gia téc than xe cia phwong tién khéng cé gia
chuyén hwéng

10.1.4.1 D6 an toan

1. Mrc gidi han céc gia tri Ién nhét cla gia tbc ngang trén than xe (yv )hm
- Dbi v6i dau may:
Trén dwéng thang va trén cac dwdng cong ban kinh 16n:
(7). =3ms?
Trén cac dwong cong ban kinh nhé:
400 m < R < 600 m: (7). =28 ms?

250 m <R < 400 m: (5),, =26 mss?

- Débi voi toa xe khach gdm ca toa xe dong luc :
Trén dwéng thang va trén cac dwdng cong ban kinh 16n:
(yv )Hm =3 m/s’
Trén cac dwong cong ban kinh nhé:

400 m< R <600 m: (7)., =2,8 m/s®

lim

250 m<R <400 m: (7). =2,6 mis?

- Dbivditoa xe hang va phwong tién dac biét:

+ Py <60 kN (), =4 m/s? (gia tri t6i han quy dinh)

P, e .
+ B0KN < Py < 200 kN (5),, = 443 ~ 14 (gia i 161 han quy dinh)
+ Py > 200 kN (), =3 m/s® (gia tri t&i han quy dinh)

Py la tai trong truc, tinh bang kN

2. MUrc gi6i han céc gia téc I¢n nhat theo phwong ding trén than xe (zv)

lim :
- Débi voi dau may:
Hé thdng treo 16 xo giam chan don cép: (zv)

. =4 m/s®
m
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Hé théng treo 16 xo gidm chén hai cép: (7). =3 m/s?
- Dbi vi toa xe khach:

Hé théng treo 16 xo gidm chan don cap: (zv )hm =4 m/s?

H théng treo 10 xo gidm chén hai cép: (7). =3 m/s?

- Dbivditoa xe hang va phwong tién dac biét:
(£7),, =5 mis?
3. Do khong 4n dinh:
(59 = Sm/s” (gid tri t6i han quy dinh)

10.1.4.2 Panh gia tinh nang van hanh

1. Mc gidi han cho cac gia tri I6n nhat cla gia téc trén than xe (yq )hm va (zq )hm:

- Db6i v6i dau may:

theo phwong ngang (yq )“m =25 m/s?
theo phwong dirng (zq )hm =25 m/s?
- Débi voi toa xe khach gdm ca toa xe dong lwc:
theo phwong ngang (yq )hm =25 m/s?
theo phwong dirng (zq )hm =25 m/s?
- Dbivditoa xe hang va phwong tién dac biét:
theo phwong ngang (yq )hm =4 m/s?
theo phwong dirng (zq )hm =5 m/s?

2. Mrc gidi han cho cac gia tri r.m.s I&n nhat cla gia tbc trén than xe (syq )ané (szq )hm:
- Db6i v6i dau may:

theo phwong ngang (syq) = 0,5 m/s?

lim

theo phwong dirng (qu) =1,0 m/s?

lim
- Débi voi toa xe khach gdm ca toa xe dong lwc:
+ Hé théng treo 16 xo gidm chan & trang thai binh thwong:

theo phwong ngang (syq) =0,5 m/s?

lim

theo phwong dirng (qu) _=0,75m/s’

1i
+ Hé théng treo 16 xo gidm chan & trang thai suy gidm (tui khi bi mat ap):

theo phwong ngang (syq) = 0,75 m/s®

lim
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theo phwong dirng (szq) _=1,0m/s?

1i
- Dbivditoa xe hang va phwong tién dac biét:

theo phwong ngang (syq) =1,5 m/s?

lim

theo phwong dirng (szq) _=2,0m/s’

li

3. Murc gi¢i han cho cac gia tri twa tinh I6n nhat cda gia toc ngang (i, Jim

+ Dbi voi dau may: (¥ dim = 1,5 m/s?
+ Dbi voi toa xe khach gdbm ca toa xe dong luc: (3 Jim = 1,5 m/s?
+ Ddi voi toa xe hang va phwong tién dac biét: (Foe im = 1,3 m/s?

Chi cac duwdng cong ban kinh nhd dinh nghia trong muc 6.1.2 va 6.1.3, khéng bao gébm céac

dudng cong chuyén tiép.

10.2 Chirng nhan b6 sung

Khi mét phuwong tién dwdng sat da dwoc chirng nhéan, viéc chirng nhan bd sung duwoc thyc

hién khi cac didu kién van hanh ctia phwong tién hodc két cAu ciia phwong tién thay dbi.

Viéc chirng nhan ban dau cé thé dwoc thwc hién hodc bang phwong phap do théng thudng

ho&c mot trong sé cac phwong phap do don gian héa.

10.2.1 Cac diéu kién ap dung

D4t hé sb A la gia tri nhd nhét cla i s “gia tri gi¢i han/gia tri danh gia Ién nhat” ciia cac thong

s6 an toan duwéi day:
- Phwong phap do thdng thwong:
YYvayY/Q
- Céac phuwong phap do don giadn hoa:
+ Pbi v&i cac phwong tién cé gia chuyén huéng:
Hva #. hoac
i viva £
+ Pbi v6i cac phwong tién dac biét (khdng co gia chuyén huéng)
H, Z, va ¥, hoac
Vi 2 vay,
Bang cla Phu luc B lién quan téi:
- Céac diu may va dau may don tau (xem B.1),
- Céac EMUs/DMUs va 6 t6 ray (xem B.2),
- Cac toa xe khach (xem B.3),
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- Céc toa xe hang c6 gia chuyén huwéng (xem B.5),
- Céc toa xe hang khong co gia chuyén huéng (xem B.5),
phai dwoc ap dung néu A = 1,1 cho méi vung thtr nghiém

10.2.2 Xac dinh quy trinh va diéu kién thir nghiém

Cac bang hwéng dan trong Phu luc B néu phwong phéap xac dinh quy trinh va diéu kién tho

nghiém cho chirng nhan bd sung. Mbi bang bao gém ba phan:

Phan bén trai 1 cac thong sb6 da bj thay dbi so v&i lan chirng nhan ban dau;

Phan & gitra la cac diéu kién cho viéc bai b thtr nghiém va ap dung mét phwong phap do

don gian hoa, chi khi A 2 1,1 tiy thudc vao i 1 bién ddi cia X—Xlgdx'—d tinh bing %

clia cac thong sb tinh todn. Xianasu 1a gid tri ban dau va Xeusicung | gid tri da bi thay dbi 1an
cudi cung cla cac thong sé;
Phan bén phai la quy trinh sé dwoc ap dung, né co thé la:
+ Quy trinh day du:
Phuwong tién khong tai hodc day tai, cac vung thtr nghiém trén duwdng thang va trén
cac dwdng cong ban kinh |&n va nhd.
+ Quy trinh thir nghiém tirng phan véi mot vai trwerng hop thir nghiém da dé cap & trén.

10.2.2.1 Chirng nhan lan dau trén co sé phwong phap do théng thuwong

40

Gia tri A sé dwoc khao sat:

Néu A = 1,1: nhirng chi dan clGa phan gitra bang phai dwoc ap dung cho cac trwdng hop
thtr nghiém dwa ra nam trong phan bén phai ciia badng. Néu ndm ngoai cac khoang dung
sai da dwoc chi ra, phwong phap do thdng thwdng phai dwoc ap dung dbi véi cac trudng
hop thir nghiém nam bén phan phai ctia bang hwéng dan.

Dé c6 thé ap dung phwong phap don gidn hoéa chi thudn tay do gia tbc, mot gia tri gi¢i han
m&i s& dwoc dwa ra cho riéng cac thong sb an toan sau: . va j! (cho cac phwong tién
c6 gia chuyén hwéng) hodc . (cho cac phuong tién khong cé gia chuyén hwdng). Déi
véi cac thong sé dwoc xem xét, gia tri gidi han mai sé dwoc tim thay tai mot phan ba
khodng chénh Iéch con lai gitra gia tri danh gia Ién nhat dwoc kiém tra va gia tri gi&i han
ban dau.
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Gia tri
t&i han moi

Gia tri
cac thong so

Gia tri té1 han Gia tri téi han
duoc kiém tra ban dau

- Néu A < 1,1: phwong phap do théng thwéng phai dwoc ap dung, dbi véi cac trwong hop
th&r nghiém nam & phan phai clia bang huwéng dan.

10.2.2.2 Chirng nhan lan dau bang mét trong sé cac phwong phap do don gian héa

Néu chirng nhan 1an dau dwoc thuc hién bang mét trong cac phwong phap do don gidn hoa,
diéu can thiét diu tien doi véi viec chirng nhan bd sung |1a phai kiém tra liéu cé gitr nguyén
dwoc hay khong cac diéu kién chung dé ap dung mot phwong phap do don gian hdéa (xem
muc 5.3) cu thé:
- Néu cac diéu kién van gil¥ nguyén, gia tri ciia A can dwoc khao sat:
+ Néu A = 1,1: cAn phai kiém tra xem céc thay déi cé thé dwoc chirtng nhan hoac trén co
s& clia sw bai bd kiém nghiém (cot th(r nhat clia phan giira clia bang), hodc trén co s&
clia th& nghiém da dwoc gidi han (cac cot khac clia bang huéng dan).
+ Néu A < 1,1: Viéc chirng nhan cé thé dwoc tién hanh véi mot phwong phap do don
gian héa (nhv muc 5.3) cho cac trwdng hop thir nghiém ndm & phan bén phai ctia bang
hwéng dan.
- Né&u céac diéu kién chung khdng con dwoc duy tri, phwong phap do théng thwong phai
dwoc ap dung, cho cac trwong hop ther nghiém ndm & phan bén phai clia bang hwéng
dan.
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11

42

Trinh bay cac két qua thir nghiém

B&o céo thir nghiém phai chi ra cac dac diém ki thuat kiém tra, dwa ra cac dac tinh ky thuat
ctia phwong tién thtr nghiém va cac déc diém ctia dwong dwoc st dung va phai miéu ta chinh
xac ca cac diéu kién thtr nghiém thuc t&, véi tat ca cac chirng minh hd tro.

Cac két qua phai dwoc trinh bay nhuw duéi day:

- M6t danh sach cac gia tri tinh toan cho cac théng s an toan Y, Y/Q, 3, . va Z. phu
hop véi phwong phap dwoc st dung) trén tat ca cac doan |4y mau ma céac gia tri gidi han
khéng dwoc vwot qua, cling véi cac ly do phu hop (d6 con, khd dwdng, bién dang ray...)

- Mét bang céc gia tri thir nghiém I&n nhat cla cac théng sé kiém tra do hoan toan béng cac
gia tri va bang phan trdm cuta giéi han, cho cac viing thtr nghiém dwoc chi rd trong muc
6.1.

- Mot vi du vé ghi biéu dd thong thwdng cho méi théng sb do duwgc (xem Phu luc D cho sw
chon loc dwoc st dung)

Khuyén cao déi véi méi mot doan 1ay mau, can vé mot biéu dd trinh bay cac théng sb théng
ké thong thwerng (nhw trong Phu luc F) va cac dic diém hinh hoc ciia duwdng, tivng doan lay

mau mot (xem vi du vé trinh bay trong Phu luc I)

B&o c4o thtr nghiém ciing phai bao gébm cac phwong phap phan tich théng ké néu né duoc

néu ra cu thé.
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Phu luc A
(Quy dinh)
Chirng nhan phwong tién dworng sat

Chirng nhan Chirng nhan bd sung
lan dlé“ . Chtrng nhéan X
A co phuong tién khéng
. X duwdng sat moi
Toa xe hang thoa ? Toa xe hang théa
mé\n cép dieu kién co (1) co man cac diéu kién
vé mién trir thip vé& mién triv thep SRR T -
nghiém trong UIC nghiém trong UIC Giai thich cac chi dan Frong bang:
< 432 (1) Cé lién quan dén chirng nhan phwong tién
dwdng sat méi khéng?
(2) Viéc chitng nhan 1an dau duoc thuc hién
Chirng nhan A . -
khong 1An dAu theo co6 si¢r dung phuwong phap do théng
phwong phap thwong (Cac luc Y,Q,...) ?

thong thudng ? (3) Hé sé A duoc tinh toan trong qua trinh

tién cong ) chirng nhan I&n hon hodc béng 1,1?

ghé may (4) Céc didu kién d& mién trlr thtr nghiém (cot

th nhat & phan giira clia bang twong tng

v&i loai phwong tién) c6 dap ng khéng?
(5) Cac diéu kién cu thé dé ap dung phwong

phap do don gidn héa (cot thir 2 va thir 3

cla phan gitva clia bang twong (ng véi

phéap don co

gian hoa

) loai dau may) c6 dap tng khong?
(6) Cac trwong hop thtr nghiém dwoc ki hiéu

bén phan phai twong (ng véi bang phai

dworc thwe hién

% (7) Cac diéu kién dé& ap dung phuong phap

thtr nghiém do don gian héa (xem muc 5.3) c6 dap
trng khong?

(8) Phuwong tién cé thiét ké theo cong nghé

m&i khéng (xem muc 5.2)?

(€]

(9) Phuwong tién la loai thong thuwdng hay
khéng (xem muc 5.2)?

v
Phuwong tién
chuyén dung

h 4 \ 4 Y A \ 4 y Y l A 4

A 4
Phuong || Phuong Phuwong Phuwong phap don Mién trv || Phuwong Phuong Phuwong Phuong Mién troy Phuwong || Phwong Phuwong || Phwong || Phwong || Phuong Mién trie
phap phap phap don gian hoa thir phap phap phap don| | phap don thoy phéap phéap phéap phap |[phap don |[phap don thir
thong thong gian héa Quy trinh thir nghiém nghiém théng thong gian héa gian héa || nghiém théng thong théng théng gian hoa ||gian héa nghiém
thuworng || thudong Quy trinh day du voi cac dieu thuwong thuong Quy trinh| | Quy trinh thuwong || thwong thuwong || thwong ||Quy trinh ||Quy trinh
Quy trinh [|Quy trinh day du kién dac biét (6.2.1) Quy trinh || quy trinh day dui thiy Quy trinh{[ Quy trinh || Quy trinh || Quy trinh thor ther
thir thir thir ddy do nghiém bd thee thee thee thir nghiém |hghiém b
nghiém, 4| nghiém nghiém sung nghiém [|nghiém bd || nghiém || nghiém day du sung
day du’ || day du day du day da sung day da || bd sung

Hinh A.1 — So do6 quy trinh chirng nhan phwong tién dwong sat
43



TCVN 8784: 2011

Phu luc B
(Quy dinh)

Cac diéu kién ap dung cho tirng quy trinh riéng va cac phwong phap do don gian héa

B.1 Dau may va dau may doén tau

Bang B.1: Cac diéu kién ap dung cho dau may va dau may doén tau

Cac théng s6 dwoc chinh stra

Cac diéu kién dé mién trir thtr nghiém va ap
dung phwong phap do(1¢)3o’n gian hoa khi A 2
1,1

Quy trinh thir nghiém can ap dung
(day du, ttrng phan/b6 sung)

Dai thay d6i ciia cac théng sb so véi phuong . . @)
fién @4 duoc ching nhan® Céc didu kién Céc ving thtr nghiém
Dé ap dung p,hwr?”ng phap don tai trong Cac duong cong
DPé duoc g
midn trie they | PO cac dai Do cac dai ) , Ei::n "9 | cacduweng | Cac duong
nghiém '“’Q’TQ Iuigng Rdng | Xép tai 9 cong ban cong ban
yUyost Hy s kinh I&n kinh nho
Phwong tién Phwong tién Phwong tién
N - o "~
Khoang cach co s& toan phan clia phwong tién -5 %, +20% +;80//: +5°°/(?;) Co Khéng Co Khéng Khéng
3 n -40%, -20% . R ; ; R
Chiéu cao trong tam -20%, +10% +10%. +40% Cé Khéng Co Co Khéng
R s 2 £ -10%, -5% . R ; ; R
Khéng c6 16 xo gidm chén +5% +5%,°+100°A) Co6 | Khéng Cé Cé Khéng
Khéi lvong C6 mét hé 16 xo gidm chan (néu phuong tién 0 -10%. -5% . . . ] .
khong c6 hé 16 xo giam chén thir cAp) +5% +5%, +10% Co | Khong Co Co Khong
Vi hai hé 16 xo gidm chan 10 % Céo Khéng Céo Céo Céo
Momen quan tinh cua than xe so v&i truc tdm dirng 110 % Co Khdng Co Co Co
Tang lwc kéo 0, +10 % Co Khong Co Co Co
Tang téc d6 van hanh 0, +10 km/h :;8 tm: Cé | Khong Co Co Khong
Gia chuyén hwéng Gia chuyén hwéng Gia chuyén hwéng
o o A A A A A
Khoang cach truc 0, +5% +5 %, +20% Co Khdng Khdng Khdng Co
-5%, 0 Cé Khéng Cé Cé Khong
Buwong kinh banh xe danh nghia -10%, +15% Co Khéng Co Co Co
~ , > P .2 X X ’ (4) > X
Df_)_ cting cua hé Ig X0 giam g:han SO’ cap Eheo phu;o’ng ding™ (chi doi +20% co Khong co Co Co
V@i cac phwong tién co hé 16 xo giam chan thi cap)
D6 cting ctia hé 6 xo gidm chén thir cap theo phuong diing® (hogc @6 _40%. - 10%
cirng cua 10 xo giam chan so cap theo phuwog ding doi véi cac phuong 1+ 10% + 100;’ + 400/" Co Khdng Co Co Khdng
tién khong c6 16 xo gidm chan thi cp) o °
. o e ; R ; ; R
D&n huéng truc Do cing 0,+10 % 10%, 0 Co Khdng Co Co Khdng
Hé s6 gidm chéan, khe hd,... +10% Cé Khéng Cé Cé Cé
- 20%, - 10% . R ; ; R
Momen quay 1+ 10% +10%.+ 20% Cé Khéng Co Co Khéng
Momen quan tinh cla gia chuyén hwéng ddi véi truc gitra thang dirng -100%,+5% | +5 %, + 10 % Cé | Khéng Cé Khéng Khéng
He) thong treo th cap theo phuwong ngang (dé cirng, giam chan, khe hé +10% co Khong Co Co Co
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Giai thich cac chi dan trong bang:

Gié trj I&n nhét
Gia tri danh gia I&n nhat

(1) V&i khai niém A =

dwoc xem xét d6i voi cac thong sb vé do an toan
sau:
- Theo phwong phap do théng thuwong:

TYvavy/Q

- Theo phuwong phap do don gian héa:
H, y;’ Vs, Zg va Vg
Tuy thuéc vao phwong phap dwoc str dung.

(2) Vwot qua dai bién déi hodc khi cac gia tri sau dé
khéng duwoc dé& cap dén, quy trinh day da phai duwoc
ap dung chi cho cac trwdng hop thér nghiém dwoc
trinh bay trong phan bén phai clia bang.

(3) Thir nghiém nay dwoc tién hanh chi véi cling mot
nghiéng ray.

(4) Viéc kiém tra trang thai " khong cham day " cla
cac 16 xo 1a mot phan cda thiét ké va sé dwoc dwa
ra trong tai liéu tiép theo.

(5) «: gia tri gi¢i han I&n nhat cho phép



B.2 Toa xe va cum toa xe dong lwc

Bang B.2: Cac diéu kién ap dung cho toa xe va cum toa xe dong lwc

Cac thong s6 dwoc thay doi

Cac diéu kién dé mién trir thir nghiém va

ap dung phwong phép(go’n gian héa khi A 2
1,1

Quy trinh thir nghiém can ap dung
(day du, ttrng phan/b6 sung)

Dai thay d6i ciia cac théng sb so véi phuong L N A (3)
tién da duoc chirng nhan® Cac didu kign tai Céc ving thik nghiem
X be ap dgng pr_\,u’o’rr:g phap do trong Céc dwong cong
D,_é dU’Q’C i qn glan oa’ : Dusn
mi&n trie thee Céc dai Céac dai ) , thén 9| cacduong | Cacduong
nghiém luong . 'U’Q;”Q . Rong | Xép tai 9 cong ban cong ban
VL, Z H y,Z kinh I&n kinh nhé
Phwong tién "Phwong tién Phwong tién
N - o "~
Khoang cach co s& toan phan clia phwong tién -5 %, +20% +;80//: +5°°/(?;) Co Khéng Co Khéng Khéng
S N -40%, -20% ] R ; ; R
Chiéu cao trong tdm -20%, +10% +10%. +40% Co Khdng Co Co Khdng
R s 2 £ -10%. -5% ] R ; ; R
o
Khdng c6 10 xo giam chan 5% +5%, +10% Co Khdng Co Co Khdng
Khéi lvong C6 mét hé 16 xo gidm chan (néu phuong tién 0 -10%. -5% . . . . .
khong c6 hé 16 xo giam chén thir cAp) +5% +5%, +10% Co | Khong | CO Co Khong
Vi hai hé 16 xo gidm chéan 10 % Céo Céo Céo Cé Cé
Momen quan tinh cda than xe so véi truc tdm ding 10 % Céo Céo Céo Cé Cé
Tang lwc kéo 0, +10 % Cé Cé Cé Cé Cé
Tang téc d6 van hanh 0, +10 km/h :;8 tm: cé | Kheng | Co Co Khong
Gia chuyén hwéng Gia chuyén hwéng Gia chuyén hwéng
o o A A A A A
Khoang cach truc 0, +5% +5 %, +20% | Khdéng Co Khdng Khdng Co
-5%, 0 Cé Khéng Co Co Khéng
Buwong kinh banh xe danh nghia -10%, +15% Co Cé Cé Cé Cé
~ , > P .3 3 3 . (4) > X s
E)9 clrng cua _rle Io’ongljdm chﬁn SO’ cap theoxphwo’ng dwng*” (chi doi v&i +20% co co co co co
cac phuwong tién c6 hé 16 xo giam chan thi cap)
Do cirng cda hé 16 xo gidm chén thir cap theo phwong dirng™ (hoac do _ 40% - 10%
cirng cua 10 xo giam chan so cap theo phuwog ding doi véi cac phuong 1+ 10% + 100/°’ + 400; Co Khdng Co Co Khdng
tién khong c6 10 xo gidm chan thi cip) o °
. o Py ; N ; ; N
D&n huéng truc bo CL’mg , 0,+10 % 10%, 0 Co Khdng Co Co Khdng
Hé s6 giam chan, khe hd, .. +10% Cé Cé Cé Cé Cé
- 20%, - 10% ] R ; ; R
o, )
Momen quay £ 10% +10%.+ 20% Co Khéng Co Co Khéng
Momen quan tinh cla gia chuyén hwéng ddi véi truc gitra thang dirng -100%,+ 5% | +5 %,+ 10 % Céo Khéng Cé Khéng Khéng
E@e thc)mg treo th&r cap theo phwong ngang (dd crng, giam chan, khe +10% co co co co co
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Giai thich cac chi dan trong bang:

e Gia tri I6n nhét
(1) V&i khai niém & =G2%7 qanh gia Ion nhat

dwoc xem xét déi voi cac thong sb vé do an toan

sau:
- Theo phwong phap do théng thuwong:
YYvayY/Q

- Theo phuwong phap do don gian héa:
H, y;’ Vs, Zg va yg
Tuy thuéc vao phwong phap dwoc str dung.

(2) Vuot qua dai bién ddi hoac khi cac gia tri sau
do6 khong duwoc dé& cap dén, quy trinh day da phai
dwoc ap dung chi cho cac trwong hop thlr nghiém
dworc trinh bay trong phan bén phai clia bang.

(3) Thir nghiém nay dwoc tién hanh chi véi cling
mot nghiéng ray.

(4) Viéc kiém tra trang thai ” khéng cham day " clia
cac 16 xo 1a mét phan cla thiét ké va sé duoc dua
ra trong tai liéu tiép theo.

(5) «: gia tri gi¢i han I&n nhat cho phép
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B.3 Toa xe khach

Bang B.3: Cac diéu kién ap dung cho toa xe khach

Cac thong s6 dwoc thay doi

Cac diéu kién dé mien trir thir nghiém va ap

dung phwong phap do gian héa khi

A21,1®

Quy trinh thir nghiém can ap dung

(day da, tieng phan/bé sung)

Dai thay ddi ciia cac théng sb so v&i phuong tién

da dwoc chirng nhan®

Cac diéu kién

Céc vung thr nghiem®

bé ap dung phwong phap don tai trong Cac duong cong
Qé duoc ’ _ gian héa Budn
miéntrip they | Céc dai Cac dai lvong | , e | Cacduong | Cacduong
nghiém lvong . Y P Rong | Xép tai 9 cong ban cong ban
Ly, g V0 Z kinh Ion kinh nhé
Phwong tién "Phwong tién Phwong tién
N - o "~
Khoang cach co s& toan phan clia phwong tién -5 %, +20% +;80//: +5°°/(?;) Co Khéng Co Khéng Khéng
3 n -40%, -20% . R ; ; R
-9, o )
Chiéu cao trong tam 20%, +10% +10%. +40% Cé Khéng Co Co Khéng
Khong c6 16 o gidm chén £5 % -10%. -5% co | Khong | Co Co Khong
- +5%, +10%
Khéi lvong C6 mét hé 10 xo gidm chan (néu phuong tién 0 -10%. -5% . . . ] .
khong c6 hé 16 xo giam chén thir cAp) +5% +5%, +10% Co | Khong | Co Co Khong
Vi hai hé 16 xo gidm chan 10 % Céo Céo Céo Cé Cé
Momen quan tinh cda than xe so véi truc tdm ding 10 % Céo Céo Céo Cé Cé
Tang lyc kéo 0, +10 % Cé Khéng Cé Cé Khéng
S iAo a1 +10 km/h ; ; ; ; R
Tang toc dd van hanh 0, +10 km/h +20 km/h Co Co Co Co Khdng
Gia chuyén hwéng Gia chuyén hwéng Gia chuyén hwéng
Khon ; R R ;
o o
Khoang cach truc 0, +5% +5 %, +20% g Co Khdng Khdng Co
-5%, 0 Cé Khéng Cé Cé Khéng
Buwong kinh banh xe danh nghia -10%, +15% Co Cé Cé Cé Cé
~ ’ > PR . > X X P (4) > X .
E)9 clrng cua _rle Io’onglgm chﬁn SO’ cap theoxphu’o’ng dwng™” (chi doi v&i +20% co Khong co co Khong
cac phuwong tién c6 hé 16 xo giam chan th cap)
D6 cng cta hé 16 xo gidm chan thtr cap theo phuong ding™ (hodc d6 _ 40%. - 10%
ctrng cla |6 xo gidm chan so cap theo phwog dirng doi véi cac phwong 1+ 10% o o Co Khdng Co Co Khdng
" N A e < . % +10%,+ 40%
tién khdng co 10 xo giam chan thir cap)
Dan huéna truc Do clrng 0,+10 % -10%, 0 Co Khong Co Co Khong
9 Giadm chén, chuyén vi + 10% Cé Cé Cé Cé Cé
- 20%, - 10% Co Khén Co Co Khén
Momen quay 1+ 10% ° ° 9 9
+ 10%,+ 20% Co Khong | Khoéng Khéng Co
Momen quan tinh cla gia chuyén hwéng ddi véi truc gitra thang ding -100%,+5% | +5 %,+ 10 % Cé | Khéng Cé Cé Khéng
E@e thc)mg treo th&r cap theo phwong ngang (dd crng, giam chan, khe +10% co Co Co Co Co
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Giai thich cac chi dan trong bang:

e Gia tri I6n nhét
(1) V&i khai niém A =G237 qanh gia Ion nhat

dwoc xem xét d6i v&i cac théng sb vé& do an

toan sau:

- Theo phwong phap do théng thuwong:
YYvayiQ

- Theo phuwong phap do don gian héa:
H 5. Vs, Zg va B

Tuy thuéc vao phwong phap dwoc str dung.

(2) Vwot qua dai bién dbi hodc khi cac gia tri
sau d6 khong dwoc dé& cap dén, quy trinh day
di phai dwoec ap dung chi cho cac trwong hop
thtr nghiém dwoc trinh bay trong phan bén
phai clia bang.

(3) Thir nghiém nay duwoc tién hanh chi véi

cung mot nghiéng ray.

(4) Viéc kiém tra trang thai " khéng cham day "
cla cac 16 xo la mot phan cla thiét ké va sé

dwoc dwa ra trong tai liéu tiép theo.

(5) «: gia tri gi¢i han I&n nhat cho phép



B.4 — Toa xe hang

c6 gia chuyén hwéng

Bang B.4: Cac diéu kién ap dung cho toa xe hang cé gia chuyén hwéng

Cac thong s6 dwoc thay doi

Cac diéu kién dé mién trir thir nghiém va
ap dung phwong phap do don gian héa

Quy trinh thir nghiém can ap dung

khiAz1,1" (day du, tirng phan/bd sung)
Dai thay d6i ciia cac théng sb so véi phuong . . @)
tién d& dugc ching nhan® Céc didu kién tai Céc ving thir nghiem
Dé ap dung phuong phap trong PDU&Ng con
Pé duoc don gian hoa Pudng 9 9
mlén tror they Cac dal Cac dai lvon 2 , , , ,
nghiém lrong M9 | Réng | xéptai | En9 | Bankinh | Ban kinh
h e H, v, Z I&n nho
y ’ y 1Z
Phwong tién "Phwong tién Phwong tién
Khoang cach co s toan phan ciia 2a 29m -15 %, + = | -30%. -15% C6 | Khéng Co Khéng Khéng
toa xe 2a <9m 5%, + | -10%, - 5% C6 | Knong | Co Khong Khong
‘ Khi toa xe réng -100%, +20% | + 20%, +=® Cé Khong Co Co Khong
Chiéu cao trong tdm
Khi toa xe xép tai - 100%,+20% | +50%, +®) Khong Co Co Co Khong
L ) C:<3 - 66%,+200% Co Co Co Co Co
Do cirng xoan C; (10 kN/mm*©/rad) C\>3 S50 % Co Co Co Co Co
Tw trong >16 T =15 %, +=® | - 30%, -15% Co Khong Co Khong Khong
Té&ng tai trong truc I&n nhat (2Qomax < 22,5/truc) 0,£5% +5%,+10% | Khodng Co Khdng Co Co
Tang téc d6 van hanh 0, +10kmm | 110KkmN Co Co Co Co Khong
Gia chuyén hwéng Gia chuyén hwéng Gia chuyén hwéng
0, +10% +10 %, +20 % Co Co Khéng Khéng Co
Khoang cach truc
-10%, 0 Co Khéng Co Co Khéng
Buwéng kinh banh xe danh nghia -10%, +15% Co Cé Cé Cé Cé
B cirng clia hé 16 xo gidm chan D6 clrng tang 1én 0,+25% Co Khoéng Co Co Khoéng
trung wong va thr cap theo phuwong — — — - - - - -
dirng Tai trong van chuyén thap hon -5%, 0 Co Co Co Co Co
Dan hwdng truc (d6 cing, gidm chén, khe hd,...) Co Co Co Co Cé
Momen quay 1+ 20% Co Co Co Cé Cé
Momen quan tinh cla gia chuyén hwéng ddi véi truc gitra thang dirng - 100%,+10% | +10%,+20% Céo Khéng Cé Khéng Khéng
E@e !(.).)XO giam chan th cap theo phwog ngang (d6 cirng, giam chan, khe co co Co Co Co
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Giai thich cac chi dan trong bang:

Gié trj I&n nhét
Gia tri danh gia I&n nhat

(1) V&i khai niém A =

dwoc xem xét dbi voi cac thong sb vé do an toan

sau:
- Theo phwong phap do théng thuwong:
YYvaY/Q

- Theo phuwong phap do don gian héa:
H, y;’ Vs, Zg va Vg
Tuy thuéc vao phwong phap dwoc str dung.

(2) Vwot qua dai bién ddi hodc khi céc gia tri sau
d6 khong duoc dé& cap dén, quy trinh ddy da phai
dwoc ap dung chi cho céac treong hop thir nghiém
dworc trinh bay trong phan bén phai clia bang.

(3) Th&r nghiém nay dwoc tién hanh chi véi cing
mdt nghiéng ray.

(4) Viéc kiém tra trang thai ” khong cham day "
cla cac 16 xo la mot phan cla thiét ké va sé

dwoc dwa ra trong tai liéu tiép theo.

(5) «: gia tri gi¢i han I&n nhat cho phép
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B.5 — Toa xe hang khéng cé

gia chuyén hwéng

Bang B.5: Cac diéu kién ap dung cho toa xe hang khéng cé gia chuyén hwéng

Cac thong s6 dwoc thay doi

Cac diéu kién dé mién trir thir nghiém va
ap dung phwong phép(?)o’n gian héa khi A

21,1

Quy trinh thir nghiém can ap dung

(day da, tieng phan/bé sung)

Dai thay dbi ciia cac théng sb so véi phuong
tién da duoc chirng nhan®

Cac diéu kién tai

Céc vung thr nghiem®

Dé ap dung phuong phap trong Puong cong
Pé duoc don gian hoéa .
mién troe thie Cac dai Dwgng
e i Céc dai luong . , thang
ghie wong H§ 5 Rong | Xép tai Ban kinh 1&n | Ban kinh nho
y+ , y Z ’ )
Phwong tién Phwong tién Phwong tién

Khoéng cach co sé toan ph‘én 231k 28m -15%, + o) -30%. -15% Co th“)ng Co th“)ng th“)ng
ctia toa xe 2a <8m 5%, +w | -10%, - 5% co | knheng | Co Khéng Khéng
DBuwéng kinh banh xe danh nghia -10 %,+15 % Céo Cé Cé Cé Cé

Khi toa xe réng -100%, +20% | + 20%, += Co Khong Co Co Khong
Chiéu cao trong tam _ o ) . ) ) ) .

Khi toa xe xéep tai - 100%,+50% | +50%, + Khdng Co Co Co Khdng
Do ctrng xoan C; (10" C\<3 - 66%,+200% Co Co Co Co Co
KN/mm’/rad) C>3 ~50 % Co Co Co Co c5
Momen quan tinh cda than xe so véi truc tdm dirng - 100%,+10% Céo Khéng Céo Khéng Khéng
Tw trong >12T -15%, +®) | - 30%, -15% Co Khong | Khong Co Co
Té&ng tai trong truc I&n nhat (2Qomax < 22,5/truc) 0,£5% + 5%, + 10% Khdng Co Khdng Co Co

< A aa A s +10 km/h . . . . N

Tang toc dd van hanh 0, +10 km/h +20 km/h Co Co Co Co Khdng
D0 cirng cua hé 16 xo giam chan | g5 g tang I6n 0, +25 % co co co co co
trung wong va th&r cap *'theo _ ]
phwong ding Tai trong van chuyén thap hon -5%, 0 Céo Céo Cé Cé Cé
Dan hwdng truc(k,, ky, gidm chan, khe hé,...) Céo Céo Céo Céo Co
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Giai thich cac chi dan trong bang:

. Giatrlén nhét
(1) V&i khai niém A =~&257" ganh gia I6n nhat

dwoc xem xét d6i v&i cac théng sb vé& do an

toan sau:

- Theo phwong phap do théng thuwong:
YYvayiQ

- Theo phuwong phap do don gian héa:
H 5. Vs, Zg va B

Tuy thuéc vao phwong phap dwgc str dung.

(2) Vwot qua dai bién déi hodc khi cac gia tri
sau d6 khong dwoc dé& cap dén, quy trinh day
did phai dwoc ap dung chi cho cac trwdng hop
thtr nghiém dworc trinh bay trong phan bén phai
cua bang.

(3) Thtr nghiém nay dwoc tién hanh chi voi

cung mot nghiéng ray.

(4) Viéc kiém tra trang thai " khéng cham day "
cla cac 16 xo la mot phan cia thiét ké va sé

dwoc dwa ra trong tai liéu tiép theo.

(5) : gia tri gi¢i han I&n nhat cho phép



Phuluc C
(Quy dinh)

Gia tri do siéu cao chwa dwoc can bang dwoc dwa vao trong tinh toan

TCVN 8784: 2011

Bang C.1 — Gia tri do siéu cao chwa dwoc can bang

Loai doan tau Toc do Ladm
(km/h) (mm)
Ia — Céac doan tau hang (thiét ké théng thwéng) V<120 130
Ib — Céac doan tau hang (thiét ké phu hop) 120 <V <140 130
Ic — Cac doan tau hang (thiét k& phu hop), ddng thdi cho phép van dun
! g ( phu hop), dong phép van dung | .~ \ < 160 150
trén cac dwong cua doan tau khach
I — Céac doan tau khach (thiét ké théng thudng) V £ 230° 150
i . Puwong théng 0<V<=160 165
I — Doan tau tw hanh khong cé co cau diéu chinh d .
. L, . thuwdng 160 <V =200 150
nghiéng than xe va cac toa xe co6 két cau dac biét (vi
A £ s . . 200 <V =250 150
du: trong tam thap, tai trong truc nhd) BPuwong toc dé cao
250 <V =300 130°
IV — Doan tau / phwong tién c6 co ciu diéu chinh d6 nghiéng than xe 0<V <300 ¢

a. V6i V > 200 km/h va vé&i cac doan tau kéo bang dau may, cac toa xe phia sau nén co cac déc diém twong tw nhw cac

toa xe dong Iwc trong muc Il — Poan tau da nguyén tw hanh (multiple units).

b. V&i cac doan tau van dung trén dwéng cao téc, gia tri tham chiéu cho dé siéu cao chwra dwgc can bang Tagm = 150 mm.
c. Céc yéu cau bd sung sé& dwoc chi rd dbi véi cac phuong tién cé co cau diéu chinh d6 nghiéng cé tac dung bu siéu cao,
nhwng khi chwa cé quy dinh thi cac diéu khoan c6 trong quy trinh thr nghiém day da phai la co s& phap Iy cho bat ki qua

trinh chirng nhan nao trong pham vi ndi dia. B4t ki phwong tién ndo ciing phai dwgc chirng nhan véi cac gia tri siéu cao

chwa dwoc can béng ma né dwoc thiét ké hodc dang khai thac.
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D.1

D.2
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Phu luc D
(Quy dinh)
Chét lweng hinh hoc cua dwéng

Cac nguyén tac co ban

Pé danh gia chirng nhan, chét lweng hinh hoc clia dwong chay thir nghiém dwoc dat ra trén
co s& tiéu chuan bao dwdng duy tu dwdng sat véi cac thong sb:
- Do song song theo phuwong ding;
- Do song song theo phwong ngang;
- D06 xo0én cta dwong;
- Khé duong.
Chét lweng hinh hoc clia dwdng dwoc thé hién qua ba muc xac dinh sau:
Mdrc QN1 dwoc quy vé gia tri nhan dwoc tlr qua trinh theo déi cac diéu kién
cla dwong hodc do lwdng thwdng xuyén cac kich thwéce hinh hoc
clia dwdng trong khudn khé cong viéc bdo dwdng duy tu dinh ky.

Mdrc QN2 dwoc quy vé gia tri doi hdi phai tién hanh cong viéc bao duéng duy
tu ngan han.
Mdrc QN3 dwoc quy vé gia tri ma néu I&n hon né, doan dwdng sé bj loai bd

khéi qué trinh phan tich xt ly két qua vi chét lwgng hinh hoc dwéng
nhw vay khéng dai dién cho cac tiéu chuan chat lwong théng
thwong. O mire nay, didu kién duwong & mot vai chd cé nhing trang
thai bat lgi, nhuwng nhitng phan con lai van phai duy tri & trang thai
c6 thé chap nhan duwoc.

Dé dap (ng tiéu chuan Iya chon, cac phan doan ldy mau trong méi viing dwéng thir nghiém
can phai co s phan b chat lwgng hinh hoc sau:

> 50 % chiéu dai c6 chi sb chat lwgng bang hoac tét hon QN1,

> 40 % chiéu dai co chi s6 chat lwgng nam trong khodng gitra QN1 va QN2,

<10 % chiéu dai co chi s6 chat lwgng nam trong khodng gitra QN2 va QN3.
Mét db thi biéu dién sy phan bé tan sé ciing 1a diéu can thiét nhwng khéng bat budc.
Hon niva, do khong c6 loai xe do lwdng hién tai cé khad ndng cung cdp moét ban ghi lién tuc
cho théng sb "dd con twong dwong” cla tiép xic banh — ray nén khong thé dwa ra nhirng

nhan dinh d&c biét noi vé thong sb nay.
M6 ta chat lwong hinh hoc ctia dwong bang sai léch chuan va cac gia tri dinh

Viéc md ta dang hinh hoc ctia dwdng twong rng véi cac mirc chat lwong QN1, QN2 va QN3

la mot giai phap kha thi. Tuy nhién, nhiém vu clia viéc xem xét lai cac két qué do dé co thé so
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sanh dwoc sé gép khé khan hon nhiéu, tbn kém vé thoi gian va chi phi. Viéc 1am hai hoa cac
két qua do, trong nhiéu trwdng hop, doi hdi phai thay dbi ca nguyén Iy do 1a khéng phu hop,
b&i d6i v&i hau hét cac xe do duwdng la do cac td chirc dwéng sat sé hivu.

Mé&c du vay, hién tai da dé dang hon dé dat dwoc cac thda thuan va cbng viéc so sanh cac
két qua do dwoc cai thién hon vi cac ly do dwdéi day:

- Sw bién dang cla két qua do c6 thé dwoc hiéu chinh dé dang hon trong cac diéu kién da
biét;

- Céc phuong tién do dwdng mai hién nay dang st dung, cho phép dwa ra cac két qua do

c6 thé dwoc xtr ly d& dang hon.

Do d6, phu luc nay sé chi d& cap dén cac gia tri hinh hoc da dwoc hiéu chinh hodc bang hé sb
hiéu chinh (xem bang cac hé sb dwa ra trong muc D.2.3) hodc bang cac ham chuyén ddi cta

phwong tién do lwong.

Dé tién hanh so sanh gilra cac két qua phan tich thu dwoc tir cac td chirc dwong sat khac

nhau, cac diéu kién dwéi day phai dwoc ap dung:

1. Xac dinh d6 réng bang thdong cula sai sé hinh hoc dwdng:
- D& mo6 ta mot sai s6 hinh hoc bang dap &ng tan sb ctia nd, can phai st dung mot bd loc
bang théng véi cac dac tinh sau:

« B0 loc bac 4 kiéu Butterworth,

e Tan sb cat & dai thap: L, =3,00 m,

e Tan sb cét & dai cao: L, = 25 m.
- Bén trong viing chuyén ddi, bd loc phai c6 dd nhap nhd cho phép 1a + 1 dB.
- Bén ngoai vung chuyén déi, bo loc phai cé do dbc 24 dB/octave véi hé sb suy gidm 16n
nhét la 60 dB.
Do dai bwdc séng clia cac tan sb cat sé duwoc ap dung cho dén dai téc do tdi da 200 km/h.
DPéi voi dai tdc do 1n hon 200 km/h, cOng viéc nay sé khong bi gi¢i han béi cac sai sb hinh
hoc cé buéc séng ngan, nhung sé phai xem xét lai nhivng sai sb hinh hoc véi buéc séng én

hon 25 m. Céac gia tri twong (ng (46 dai bwéc séng va chat lwong) con phai dwoc xac dinh.

2. Xac dinh phwong phap danh gia cho mdi phan doan duwéng thir nghiém:

- Chét lwong hinh hoc ctia dwéng chi bi chi phdi bdi d6 sai léch tiéu chuan theo phwong
dirng va phwong ngang ctia duwdng.

- Cac gia tri dinh clia céac sai s6 cach biét theo D6 song song phwong ding va B song
song phwong ngang dwoc dé cap dén sé chi mang tinh dinh huwéng. Khi cac sai sb nay
vwot qua mirc QN3, doan dwdng ther nghiém can phai dwoc loai trir ra khdi qua trinh

phan tich, danh gia.
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Chét lwgng hinh hoc clia dwdng sé dwoc xac dinh moét cach tach biét theo hai phwong
dirng va ngang, c6 nghia la viéc danh gia doan dwdng thir nghiém sé dwoc thwe hién trén
hai pham tri chét lwong khac nhau, theo Do song song theo phwong dirng va Do song
song theo phwong ngang
Tiéu chudn c6 tinh quyét dinh dé phan loai la gia tri tuyét déi I&n nhat do dwoc trén ca hai
ray, ngoai trlv trwdng hop theo phwong ngang ctia dwdng cong cd ban kinh nhd hon
600m, gia tri dinh do dwoc & dwdng ray phia ngoai sé |a quyét dinh.
Tbc dd ther nghiém dinh mdrc khi 4p dung néi dung clia cac bang sau day dwoc xac dinh
bang cach:

e Vim + 10 km/h cho cac doan dwdng thang va duwéng cong ban kinh Ién,

e 80 km/h < V <120 km/h cho dwéng cong ban kinh nhé.
Hai phwong phap phan tich cé thé dwoc siv dung:
e Phuwong phap thi nhét:
Céac phan doan dwong dwgc s dung cho viéc phéan tich sé dwoc Iwa chon chinh xac
giébng nhau nhw c6 thé dé danh gia théng ké cac thong sb cla phuong tién. Trong trudng
hop nay, viéc phan chia khodng cach mot cach can than |a rat quan trong.
Vi phwong phap nay, cac gia tri tai 50% va 90% cla cdac gia tri dinh déi voi sai sb cach
biét clia dwerng sé phu thudc vao chiéu dai dwoc st dung dé tinh toan cac gia tri dinh I6n
nhat.

¢ Phuwong phéap th hai:

Cac phan doan dwdng dwoc st dung cho phan tich s& nhan dwoc tir nhivtng sb liéu ghi lai

dwoc cla xe do lwong.

Trong trwéng hop nay sé khong thé co dwoc sw tring khép hoan toan gitra phan doan dwdng

trong thuc té va phan doan dwdng nhan tir xe do.

Tuy nhién, véi méi doan dwéong thang hodc dwéng cong ban kinh 16n, can thiét phai dam bao

rang cac phan doan dwdng trén thuc té, phai trung khép véi nhivng phan doan dwdng nhan

duoc tr xe do sao cho nhitng khodng chiéu dai trén d6 cé sy khdng trung khép sé khong

dwoc vurot qua 50% do dai ciia phan doan dwong nhan tir xe do.

Dé giai quyét van dé nay, viéc str dung cac gia tri “trwot’ clia d6 sai léch tiéu chudn duwoc

khuyén cao v&i mot khoang trwot thap, vi du khoang 10 m.

Néu cac diéu kién nay duwoc thda man, cac gia tri vé do sai léch tiéu chuén co thé duwoc so

sanh. Cac nha quan ly dwéong sat c6 thé tuy y lwa chon mét phwong phap phu hop dé xi ly

céac sb lieu do. Phwong phap duoc ap dung sé phu thudc vao cac dac tinh cia hé théng do.

Sai léch chuéan



D.2.2 -

cac phan doan dwdng thlr nghiém:

Bang D.1 - Gia tri do sai léch chuan theo phwong dirng

TCVN 8784: 2011

Cac bang sb liéu dwéi day dwa ra cac gia tri sai léch chuan theo phuong ding va phuong

ngang ddi v&i cac mirc chat lwgng dwdng QN1 va QN2 dung dé tinh toan trong viéc lwa chon

Do sai léch chuan theo QN 1 QN2
phwong dirng (mm) (mm)

V <80 km/h 2,3 2,6

80 km/h <V <120 km/h 1,8 2,1
120 km/h <V £ 160 km/h 1,4 1,7
160 km/h <V < 200 km/h 1,2 1,5
200 km/h <V < 300 km/h 1,0 1,3

Bang D.2 — Gia tri do sai léch chuan theo phwong ngang

Do sai léch chuan theo QN 1 QN2
phwong ngang (mm) (mm)

V <80 km/h 1,5 1.8

80 km/h <V <120 km/h 1,2 1,5
120 km/h <V £ 160 km/h 1,0 1,3
160 km/h <V < 200 km/h 0,8 1,1
200 km/h <V < 300 km/h 0,7 1,0

v&i mét phan doan dwdng cho trwdce.

dé dinh huéng.

loai bd khoi qua trinh phan tich.

cac bang dudéi day:

Gia tri dinh cua sai s6 cach biét cua dwong

Mrc QN3 duoc xac dinh bang: QN3 = 1,3 * QN2

Sai s cach biét clia dwong dwoc hiéu 1a gia tri I1&n nhat nhan dwoc bang viéc tinh toan dbi

Cac gia tri dinh cla sai s cach biét déi véi cac mirc chat lwong QN1 va QN2 dwoc dwa ra chi

Khi gia tri sai s& cach biét ctia dwdng roi vao mirc QN3, phan doan dang xem xét cé thé duoc

Cac gia tri dinh cla sai sb cach biét theo phwong dirng va phwong ngang dwoc dwa ra trong
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Bang D.3 — Gia tri sai s6 cach biét I&n nhat theo phwong dirng

Sai s6 cach biét Ién nhéat QN 1 QN 2 QN 3
theo phwong dirng (mm) (mm) (mm)
V <80 km/h 12 16 21
80 km/h <V <120 km/h 8 12 15
120 km/h <V £ 160 km/h 6 10 13
160 km/h <V <200 km/h 5 9 12
200 km/h <V < 300 km/h 4 8 10

Bang D.4 — Gia tri sai s6 cach biét I&n nhat theo phwong ngang

Sai s6 cach biét Ién nhat QN1 QN 2 QN 3
theo phwong ngang (mm) (mm) (mm)
V <80 km/h 12 14 18
80 km/h <V £120 km/h 8 10 13
120 km/h <V £ 160 km/h 6 8 10
160 km/h <V <200 km/h 5 7 9
200 km/h <V < 300 km/h 4 6 8

D.2.3 - Hiéu chinh

Cac gia tri QN1 va QN2 lién quan téi cac sai léch chun va céac gia tri Ién nhat cho cac sai
[éch dwdng dugc tach riéng dwoc thu thap tr cac dai lwgng tinh trén cac phwong tién do dac

NS. Trén phwong tién nay, chirc nang chuyén ddi ciia hé thdng do dac bang mét cho tat ca

cac chiéu dai buwéc song.

Néu phwong tién do ctia nganh duwong sat khac duwoc st dung cho céac dai lwong nay, cac gia
tri cia QN1 va QN2 phai dwoc hiéu chinh va phai ap dung cac hé sb trong bang dwdi day:
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Bang D.5 — Gia tri hé sé K do dwoc tir cac phwong tién do

Heé s6 K
Phuwong tién do “Do song song” “Do song song”

(Ma hiéu) theo phwong dirng theo phwong ngang
BR 1,14 1,20
CFF 0,91 1,47

CFF/dai 1,25 -

CFR 1,40 1,95
CD 1,00 1,00
DB 1,24 1,47
FS 1,33 1,72
NS 1,00 1,00
OBB 1,00 1,00
PKP 0,73 0,71
RENFE 0,91 1,47
SNCF 0,91 1,47

Sknac = K . S(phuong tign NS)
Gia tri 16n nhat gnae = K . Gid tri 16N nhat phuong tisn Ns)
Cac gia tri QN1 va QN2 ciing c6 thé duwoc lay tir cac gia tri do dwoc ghi lai bAng mét phwong

tién do dwong va sau d6 duoc chinh stra bang chirc ndng chuyén déi ctia hé théng do.
Do xoan va khé dwong

Do xoan va khd duwong khong dwoc dé cap trong khai niém vé cac tiéu chuan chat lwvong
dwong. Tuy nhién, mot sb cac yéu cau phai dwoc dap ting cho ca cac thdng sb trong cac lan
chay thtr nghiém.

Do xoan: Tuyén dwong thir nghiém tét nhat 1a phai bao gdm cac phan doan cé cac gia tri

gi6i han cho d6 xoén.
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Khd dwéng: trén phan doan dwdng thdng cta tuyén duwong thir nghiém, cac lan chay & toc
do téi da phai bao gdm ca moét sb 1an chay trén cac phan doan moé ta néi bat mot gia tri khd
dwdng trung binh, do trén 100 m va bé hon:

1432 mm v&i V =140 km/h

1433 mm v&i 140 km/h <V < 200 km/h
1434 mm v&i 200 km/h <V < 300 km/h
1432 mm v&i V > 300 km/h

Cac doan dwong cong phai bao gdm cac phan doan cé khd duwong lén téi it nhat 1455 mm.

Cac gia tri I&n nhat cta khd dwong dwoc dwa vao trong bao céo kiém tra.
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Danh muc cac dai lwong do va cac diém do
EA Danh muc cac dai lwgng do

Bang E.1 — Danh muc cac dai lwong can do

Phu luc E

(Quy dinh)

TCVN 8784: 2011

Tan suét cét cia cac bd

loc trén cac thiét bi ghi

Mo ta Ki hiéu DPon vi
Bang tir & Db thi®
Lwyc hwéng ngang banh xe — ray Y1, Y12
kN =40 Hz =10 Hz
trén hai bo truc banh xe!" Yo1, Yoo
Lyc hwéng ngang truc — dudng
H4, Hy kN =40 Hz =10 Hz
trén hai bd truc banh xe!
Lyc hwéng dirng banh xe — ray Qi1, Qu2
kN =40 Hz =20 Hz
trén hai bo truc banh xe" Qa1, Q2
Gia téc ngang tai hai dau than xe® P, iy m/s® > 40 Hz >10 Hz
Gia téc ding tai hai du than xe® ;. 2y m/s? > 40 Hz 220 Hz
Gia téc ngang tai hai dau gia chuyén® Vv m/s® > 40 Hz >10 Hz
Gia tbc ngang trén cac bo truc banh xe'! ViV, m/s® 240 Hz =210 Hz

tam.

viing tiép theo.

(2) Trén san xe, doc theo truc Ox (hwéng tau chay):

(1) Trén hai bd truc banh xe ngoai ciing ctia phwong tién/gia chuyén 1a gia tri téi thiéu.

- trong trudrng hop phwong tién khéng cé gia chuyén: phia trén cac b truc banh xe,

- trong trwérng hop phuong tién co gia chuyé&n: phia trén cac gia chuyé&n, gan cbi chuyén nhat nhw co thé,

(4) Né&u thu thap sé liéu tric tiép bing may tinh, dé rong bang théng clia bo loc it nhat phai > 20 Hz

- trong truerng hop toa xe hang: theo phwong ngang, & hai dau than xe, trong mat phdng ndm ngang di qua trong

(3) Tan sb cét clia bod loc théng thap tai - 3dB, d6 déc = 24 dB/octave, saisd + 0,5 dB cho t&i diém tan sb cét, +1dB tai
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E.2 Cac diém do gia toc trén phwong tién
- Gia t6c thdng theo phwong ngang:
+ " dwoc do tai khung gia chuyén hwéng;
+ 7 dwoc do tai than xe, phia trén truc banh hoadc gia chuyén hwéng;
+ ¥y dwoc do tai b truc banh xe.

- Gia tdc thing theo phuong ditng £ dwoc do tai than xe, phia trén truc banh hoac gia

chuyén hwéng.
E.3 Théng sé dong lwc hoc ctia phwong tién

- Lwc twong tac gitra banh va ray la:
+ lyc Y theo phwong ngang va
+ lwc Q theo phwong thdng dirng.
Lwec Y va Q duwoc do & mbi banh xe.
- Lwc ngang H do tai hop truc; trong trwéng hop nay cac lwc sinh ra tir cac di chuyén cia bo
truc banh xe dwoc bé qua.
- Gia t6c thdng theo phwong ngang:
+ §* dwoc do tai khung gia chuyén hwéng;
+ ¥ dwoc do tai than xe, phia trén truc banh hodc gia chuyén huwéng;

+ ¥y dwoc do tai b truc banh xe.

- Gia téc thang theo phwong dirng # dwoc do tai than xe, phia trén truc banh xe hoac gia

chuyén hwéng.

xpm > ypm s ZL

Phia trén cbi chuyén
hoac 1an can

I
l
I
|
Trung tdm i
i
T
I
I

il

i xpm’ypm’ZL I yDZ’ZD.'

Hinh E.1 — So d6 cac diém do trén phwong tién
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Phu luc F

(Quy dinh)

Xac dinh cac dai lwong danh gia

TCVN 8784: 2011

F.1. Phwong phap do théng thwong
Bang F.1 — Cac dai lwong danh gia cia phwong phap do thong thwong
TAn s cét clia cac b loc Xt ly thong ké theo tirng doan trich mau Xt ly thong ké theo viing thir nghiém
N° bai lwgng danh gia (trwée khi X |y)' ; Phwond bhao tinh toan Mdc % dwoc str Nhém div liéu
9 phap dung Puwdng thang Dwong cong ban kinh I1én | Puwdng cong ban kinh nhé Hé so k
(ZY) Déi voi méi b truc banh | D6i voi mbi bo truc banh xe, tinh tong cla:
1 13 cdo b5 2m oanh > 20 Hz" Truot trung binh: F1=0,15% xe, tinh  tong  cua: | - bén phai x(F2) 3
2 n Y ~- - 0
cta c.’:)1(c:e 1(_)Vtérl_120 an - trén chiéu dai 2 m F,=99,85% |xz'(F] )| ve‘3|xi(F2 )| - bén trai |xi(F] )|
K - khoang Iy mau 0,5 m Fos 0450 Dc")iAvé’i bfmh xe & phia bén ngoai khi di vao dwéng cong, tinh téng cla:
2 )., > 20 Hz!" 1=0.15% . - bén phai xi(F>) 3
cla tryc banh dan F2=99,85% - bén tréi |xi(F,)|
huwéng
i@ Dbi véi méi bo truc banh | Dbi véi mébi bd truc banh xe, tinh tong cua:
S F1=0,15% tinh  tbng cuda | - bén phai x(F,)
3 5 . ~ . 10 HZ ™ - 1 Xe, ) g p i\ 2 3
cua cac bd truc banh F, = 99.85¢ . s |
xe 1va 2 2 ,85% |xz(F] )| va|xz(F2 )| - bén trai |xz(F] )|
o Doi voi mbi dau, tinh tong | D6i voi méi mét dau, tinh tong cua:
i ) i F1=0,15% cla: - bén phai xi(F»)
4 o 6 Hz F, = 99,85% . : \ 3
& hai dau xe |, Il 2 : |xz(F] )| ve‘3|xz(F2 )| - bén trai |xz(F] )|
Q Tong cla cac banh xe tw 1 2 s s x s b . .
5 clia cac b truc banh 20 Hz™ ) F, = 99,85% dén 4: x(F») Tong cua cac banh xe ngoai nam & phia ngoai khi vao duwdng cong: xi(F») 22
xe1,2,3va4
Dbi véi mbi bd truc banh xe, tinh téng cla:
qut - bén phél Xi(Fg)
6 | cla cac bo truc banh >20 Hz - Fo=50% - - - bén tréi |xi(F,)| 0
xe1,2,3va4 cho banh xe ndm & phia bén ngoai khi di vao
duwdng cong
Qqst . 2 ) . :, > . N
7 | cua cac bo truc banh >20 Hz ™ ; Fo =50 % - ; Tinh 1ong (;‘.'(FP) %ho‘ banh xe nam & phia bén 0
xe1,2,3va4 ngoai khi di vao dwdng cong
vk Vel = 0, , - ~ s 2
8 Yy va z, 0,410 Hz @ . 17 Goosm | DGi vl i mot dai luong va mi mot dau, tinh téng cla |xi(F,)| va|xi(F ) 2,2
& hai dau xe lvall 27 99,0070
Cac glé trl r.m.s A: g X ~ . N X ~ Py . . s pra
sj}; va sé; DOi v&i moi mét dai lwgng va moéi mét dau, tinh cac gia tri hiéu dung r.m.s 2,2
Ddi v&i mbi dau, tinh téng cua:
9 ‘yqs, > 20 Hz @ ) Fo=50% - bén phai xi(F>) 0
& hai dauxe I vall - bén trai |xi(F,)|
. 2 . @G ) ) Gia tri r.m.s trugt dwoec tinh trén chiéu dai 100 m véi buwdc ) )
10 cla cicetiovt;uzc banh fox2Hz t&ing tirng 10m

Chi dbi v&i cac phuong tién cé gia chuyén hwéng .

Bd loc thdng thap tai — 3 dB, d6 déc = 24 dB/ octave, sai sd + 0,5 dB cho dén diém tan sé cat, + 1dB tai viing tiép theo do.

Bd loc bang théng tai — 3 dB, dd déc = 24 dB/octave, sai sd + 0,5 dB trong ving bang théng, + 1dB & ngoai viing bang théng.
fo la tan sé khong én dinh .
Qua trinh xt Iy théng ké dwoc &ap dung cho viéc chirng nhan bd sung trong twong lai khi st dung phwong phap do don gian hoa.
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F.2. Phwong phap do don gian héa: do lwc H va gia téc trén than xe
Bang F.2 — Cac dai lwong danh gia cua phwong phap do don gian héa: do Iwc H va gia téc trén than xe
o Xt ly théng ké theo tirng doan trich mau Xt ly théng ké theo tirng viing thir nghiém
0 » Tan so cat ctia bd loc T
N bai lwong danh gia i oL Mdc % Nhém div liéu
(trwwdc khi xtv ly) Phwong phap tinh toan . 5 . N ~ X
dwoc str dung DPwéng thang DPwéng cong ban kinh I1én Pwéng cong ban kinh nhé Hé so k
(H)am Trwot trung binh: o015 Dbi véi mdi bd truc banh xe, | Bi véi méi bo truc banh xe, tinh tng cua:
1 | cta cac bo tryc banh 20 Hz" - trén chidu dai 2 m F1 o 85:/ tinh tong cta: - bén phai xi(F) 3
xe 1va 2 - khoang Iy mau 0,5 m 2 A |xz'(F] )| ve‘3|xi(F2 )| - bén trai |xz'(F] )|
Z F1=0,15 % ) . , . , ,
2 g 0.4 -4 Hz? . 1 . - Déi véi mai mét dau, tinh téng ctia:|xi(F, )| val|xi(F,)| 3
& hai dau xe I va ll F2=99,85%
Fy=0,15 % . x x 3 A ; ]
1 ’ DAi v&i méi mot dai luong va mdi mét dau, tinh téng clia |xi(F,)| vaxi(F, )| 2,2
j;'* Vé Z* F2 = 99,85%
q q 2
3 e . 0.4-10Hz ) Cac gia trirm.s
0 hai dau xe | va ll o D&i voi méi mot dai luong va mai mot dau, tinh cac gia tri hidu dung r.m.s 2,2
sy, vasz,
Dbi véi mdi dau, tinh tng cua:
4 yqst > 20 Hz _ FO =50% - - bén phél Xi(FZ) 0
& hai dau xe | va ll - bén trai |XZ'(F] )|
H® ]
. ] 200) Gia tri rrm.s trwot tinh trén chiéu dai 100 m véi bwéce tang
5 cla cac bod truc banh fox2Hz - - . - -
ttrng 10m
xe 1va 2
j}* ) )
* Gia tri rrm.s trwot tinh trén chiéu dai 100 m véi bwéce tang
6 clia cac bo truc banh fo+ 2 Hz®® - - - -
O L ttrng 10m
xe 1va 2
1. Bo loc thong thap tai — 3 dB, do déc = 24 dB/ octave , sai s + 0,5 dB cho dén diém tan s cét, + 1dB tai viing tiép theo do.
2. Bd loc théng bang tai — 3 dB, dd déc = 24 dB/ octave, sai s6 + 0,5 dB trong viing bang théng, + 1dB ngoai ving bing théng
3. fo la tan sé khong én dinh .
4. Cho t4t ca cac phuong tién, trir toa xe hang va cac phwong tién dic biét (khong cé gia chuyén huéng).
5. Cho toa xe hang va cac phuong tién dac biét (khong cé gia chuyén hueng) .
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F.3. Phwong phap do don gian héa thir hai: do gia toc, ap dung cho phwong tién cé gia chuyén hwéng
Bang F.3 — Cac dai lwong danh gia cia phwong phap do don gian héa thir hai: do gia téc, ap dung cho phwong tién cé gia chuyén hwéng
S Xt ly thong ké theo tirng doan trich mau Xt ly thdng ké theo tirng vung thir nghiém
NC Dai | danh aia Tan so cat cua bd loc
ai lwong danh gia oy - e do lia
allrong g (trwére khi xi 1y) Phwong phap tinh Mirc % Nhém dir liéu
toan dwoc sir dung bPwong thang bPwdng cong ban kinh Ién DPwong cong ban kinh nhé Hé so k
r Dbi véi mbi bd truc banh | Bbi véi mbi bd truc banh xe, tinh téng cla :
S = z
] o , 10 Hz ) F1=0,15% xe, tinh tdng clia: | - bén phai x(Fa) 3
clia cac b truc banh F, = 99.85%
xe 1va 2 |xz'(F] )| ve‘3|xi(F2 )| - bén trai |xz'(F] )|
D4i véi mbi moét dau, | B6i véi méi dau, tinh téng cla :
) Vs 6 Ha ) ? i Zg 25"; tinh tng cia : - bén phai xi(F2) 5
0 hai dau xe [ valll 27 IREE |xi(F,)|va|xi(F,)| - bén tréi |xi(F,)|
Z Fi1=0,15 % 3 - . , ,
3 s 0,4 — 4 HZ® - ! : - Ddi véi mbi dau, tinh tong CL’Ja:|xz(F, )| ve‘3|xz(F2 )| 3
& hai dau xe | va ll F2=99,85%
F1=0,15 % . . . ) 2 . .
“ ’ DAi v&i méi mét dai luong va mdi mét dau, tinh téng clia |xi(F, )| vaxi(F,)| 2,2
j}* va Z* F2 = 99,85%
q q @
4 e . 0.4-10Hz ) Cac gia trir.m.s
0 hai dau xe [ valll - P&i voi mBi mét dai lvong va méi mot dAu, tinh cac gia tri hiéu dung r.m.s 22
sy, vasz,
Dbi véi mbi dau, tinh tbng cua:
5 yqst > 20 HZ(‘l) _ FO =50% _ - bén phél Xi(FZ) 0
6’ ha| déu xe I Vé ” _ bén tré| |XZ(F’] )|
s+ (5)
Vs 200) Gia tri r.m.s trwot dwoc tinh trén chiéu dai 100 m vé&i bwdc
6 clia cac bd truc banh fox 2Hz - - - -

xe 1va?2

tang trng 10m

(1
)
3)

Bo loc théng thap tai — 3 dB, do déc = 24 dB/ octave, sai s6 + 0,5 dB cho dén diém tan sb cit, + 1dB tai viing tiép theo d6 .

B6 loc bang thong tai — 3 dB, d6 déc = 24 dB/ octave , sai sb + 0,5 dB trong viing bang théng, + 1dB ngoai ving béng thong.

fo la tan sé khong én dinh .
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F.4 Phwong phap do don gian héa: do gia téc, ap dung cho phwong tién khdng c6 gia chuyén hwéng
Bang F.4 — Cac dai lwong danh gia cia phwong phap do don gian héa: do gia téc, ap dung cho phwong tién khong cé gia chuyén hwéng
L, Xt ly théng ké theo tirng doan trich mau Xt ly théng ké theo tirng viing thir nghiém
0 . i . Tan so cat cia bd loc
N Dai lwong danh gia (trwre khi xie I§) Phwong phap tinh Mirc % Nhém dir liéu
toan dwoc stir dung Pwéng thang DPwéng cong ban kinh I1én Puwong cong ban kinh nhé Hé s6 k
D6i véi méi bd truc Dbi v&i mbi bd truc banh xe, tinh téng cla:

] Vs 6 Hz @ i F1=0,15% bénh xe, tinh tdng cda : | - bén phai x(F2) 5

2 b 2A . F, =99,85% ; . Sl

0 hai dau xe | va ll 2 ° |xi(F,)|va|xi(F,)| - bén tréi |xi(F,)|

Z F1=0,15 % 3 . s . ,

5 s 0.4 — 4 Hz®? ] 1 : - Déi véi méi dau, tinh tdng ctia:|xi(F, )| vaxi(F) )| 3

& hai dau xe I vall F2=99,85%

F1=0,15 % . . x ) 2 ; ;
“ ; DAi v&i méi mét dai luong va mdi mét dau, tinh téng ctia: |xi(F,)| vaxi(F,)| 2,2
O S F2 = 99,85%
yq va Zq @

3 % hai 03 vall 0.4-10Hz ) Cac gia trir.m.s

0 hai dau xe fva o Déi véi mbi mot dai lwong va mai mot du, tinh cac gia tri hiéu dung r.m.s 2,2

Sy, vasz,
Dbi véi mbi dau, tinh tng cua:

4 Yo > 20 Hz" - Fo=50 % - - bén phai xi(F>) 0

& hai dauxe lvall - bén trai |XZ(E )|

)7+ (5)
' 3 Gia tri r.m.s trwot dwoc tinh trén chiéu dai 100 m véi

5 fo + 2 HZ?® - - - .

clia cac bod truc banh

xe 1va?2

bwéc téang 10m .

(1
)

(3) f01atan sb khong 6n dinh .

Bo loc théng thap tai — 3 dB, d6 déc = 24 dB/ octave, sai s6 + 0,5 dB cho dén diém tan sb cit, + 1dB tai viing tiép theo d6

B6 loc bang thong tai — 3 dB, d6 déc = 24 dB/ octave , sai sb + 0,5 dB trong viing bang théng, + 1dB ngoai ving béng théng
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Phu luc G
(Quy dinh)

Quy dinh vé lay mau sé liéu
Lwa chon cac vung thir nghiém
Thr nghiém chirng nhan thong thwong phai dwoc thwe hién trén 3 vang:
- dwdng hoa hoan,
- dwdng cong ban kinh I&n,
- dwdng cong ban kinh nhd.

Néu phwong tién phu thudc vao chirng nhan bd sung, viéc thir nghiém cé thé dwoc gii han
trong mot hodc hai viing thtr nghiém. Diéu nay ap dung riéng cho viéc nang cao tbc do ma khi
dé cac lan chay trén cac dwdng cong ban kinh nhé 1a khéng can thiét do sy hoat dong nay da
dwoc chap nhan théng qua.

Mbi vung thtr nghiém dwoc phan chia thanh mot sb cac phan doan ma cé thé hoac khdng cb
thé lién k& nhau nhwng phai loai bd bat ki sw chéng chéo dé co6 thé tuan theo dung cac yéu
cau cho cac déc diém hinh hoc clia duwong.

Mbi phan doan phai cé chiéu dai lién tuc/ray lién.

O trén cac phan dwong cong, cac dwéong cong chuyén tiép va duéng cong toan phan phai tao

nén cac doan lay mau riéng biét.

Tin higu

Cac mit cat

Hinh G.1 - Vi du vé phan chia viing thir nghiém trén dwong thing

Tin hiédu

e

Cac mat cit
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G.2.

G.2.1.

G.2.2.

64

Hinh G.2 - Vi du vé phan chia viing thir nghiém trén dwong cong
Xt ly théng ké
Vi du dwa trén phwong phap thong thwong
Qua trinh x( ly thdng ké gébm hai buérc:
Xt ly thong ké trén doan lay mau

Diéu nay cho phép viéc xac dinh cac théng tin dau vao dwoc st dung cho cac phan tich théng
ké ma dwoc thuc hién cho tirng thong sé do dac dworc, diém do va doan 14y mau kiém tra lién

quan:

- Céc gia tri ham phan bd théng ké cho 0,15% va 99,85% dwa trén cac gia tri mau (d6i voi
Q, ¥, ¥s. ¥,, £,) hodc cac gia tri sai s6 trung binh trén 2 m (TY)om va (Y/Q)zm,

- Céac gia tri r.m.s clia cac gia téc d& qua ham trong s6 s i, , s Z, cho cac thong sé ., Z,,
déi véi viec danh gia tinh nang van hanh (d6é ém diju),

- Gié tri théng ké ham phan bd cho 50% dé nhdm danh gia cac bd phan gan nhuw tinh trén

du’é’ng cong (quta Qqst va j};st )

D& tinh toan cac gia tri 0,15% va 99,85%, s6 mau dwoc bé qua sé dwoc lam tron.

X ly thdng ké trén vung thir nghiém

Cac phan tich théng ké dwoc dwa trén tap hop cac gia tri xi 14y tir giai doan trwdc doé.

DPé minh hoa va véi cac doan I4y mau N cho vi du, cac tap hop dworc tinh téi nhw sau:
Trén dwong thang:

+ SY: mot tap hop gébm 2N gié tri trén mdi bd truc banh xe (nhirng gia tri nay lay & tan
suat 99,85% va cac gia tri tuyét dbi lay & tan suat 0,15%),

&

Y X; (99,85%)

x; (0,15%)
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Hinh G.3 — Vi du vé gia tri Y

+ Q: mot bo gdbm 4N gia tri cho 4 banh xe trén gia chuyén hwéng (lay & 99,85%),

(99.85%)

- xil

(0,15%)
Xy

_}

Hinh G.4 - Vi du vé gia tri Q

+ j¢: 2N gia tri mbi dau (nhirng gia tri nay 14y & 99,5% va céac gia tri tuyét ddi lay &

0,15%)

+ y¢: 2N gia tri cho mdi bd truc banh xe phia ngoai ctia gia chuyén huéng (nhirng gia tri

nay 1y & 99,5% va cac gia tri tuyat déi lay & 0,15%),

+ . va z,: 2N gia tri cho méi théng s6 va trén méi dau than xe (nhrng gia tri nay lay &

99,5% va cac gia tri tuyét déi lay & 0,15%)
+sj, vasz, :Ngia tri cho mdithong sb va trén méi dau than xe.
Trén duwdng c6 dd cong:

+ YY: N gia tri trén méi bd truc banh xe (nhivng gia tri nay l1ay & tan suét 99,85% cho cac
dwong cong bén tay phai va cac gia tri tuyét doi ldy & tan suat 0,15% cho cac dwdng
cong bén tay trai)

65



TCVN 8784: 2011

66

Y x; (99,85%)

X; (50%)

x; (0,15%)

T % x;(99.85%)

o X (50%)

e e B e e e v Wl xi[{hlslﬁ?‘"}
Brréng cong bén trai

Hinh G.5 - Vi du vé gia tri Y trén cac dwong cong

+ j:: 2N gia tri m&i dau (nhirng gia tri nay lay & 99,85% cho cac dwdng cong bén tay

phai va cac gia tri tuyét dbi 1ay & 0,15% cho cac dwédng cong bén tay trai),

+ jig: 2N gia tri cho mdi bd truc banh xe phia ngoai ctia gia chuyén hwéng (nhivng gia tri
nay lay & 99,85% cho cac dwdng cong bén tay phai va cac gia tri tuyét déi lay & 0,15%

cho cac dwong cong bén tay trai),

+Y/Q: N gié tri cho cac bd truc banh xe dan hwéng (nhirng gia tri nay 1y & 99,85% cho
cac dwdng cong bén tay phai va cac gia tri tuyét dbi ldy & 0,15% cho cac dwéng cong

bén tay trai),

+ Q: 2N gia tri mbi gia chuyén huwéng (cac gia tri nay lay & 99,85% cho ca hai banh xe

ngoai & ca cac dwdng cong bén phai va bén trai),

+ Yosi: 2N gid tri méi gia chuyén huwéng (nhivng gia tri nay 14y & 50% cho cac duwéng
cong bén tay phai va cac gia trj tuyét dbi ldy & 50% cho cac dwdng cong bén tay trai) bd

qua cac dudng cong chuyén tiép,

+ Qqst: 2N gid tri mdi gia chuyén hwéng (cac gia tri nay 14y & 50 % cho ca hai banh xe

ngoai & ca cac dwdng cong bén phai va bén trai),

+ j, va Z_: 2N gia tri cho mi thong s6 va trén méi dau thung xe (nhirng gia tri nay lay

& 99,5% va cac gia tri tuyét déi lay & 0,15%),

+ ji., - N gia tri m&i dau thing xe (cac gia tri nay ldy & 50 % cho ca hai banh xe ngoai &

ca cac duwdng cong bén phai va bén trai) bd qua cac dwdng cong chuyén tiép,

+s y, vasz, :N gia tri cho méi thong sé va trén mbi dau than xe.
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Phu luc H
(Quy dinh)

Cac phwong phap xtr ly thong ké mot va hai bién sé

Gia tri woc lwong 16n nhat clia dai lwong danh gia dwoc tinh toan bang phuwong phap xi ly

thdng k& mot bién s6 hoac hai bién sé.

Xt ly thong ké theo mét bién sé

Vi phwong phap nay, trwdc tién can phai tinh toan cac dai lwong ¢ lién quan sau:
- cac gia tri trung binh céng x ,

- cac do léch chuan s,

cho cac dai lwong x; dwgce tap hgp thanh nhém va dwoc moé ta trong Phu luc F.

Cac gia tri théng ké phuc vu cho viéc xac dinh cac gia tri wéc lvgng Ién nhat cta dai lwong
danh gia theo biéu thirc:

x =x+k.s

Trong dé k Ia hé sb phu thuéc vao muc dd tin cay dwoc chon, théng thwong:
- k=3 cho cac dai lwvgng danh gia cé lién quan téi d6 an toan

-k = 2,2 cho cac dai lwgng danh gia co lién quan dén tudi tho cia dwdng va dd ém dju

chay tau.
-k =0 cho trang thai twa tinh cla cac dai lwong danh gia cé lién quan dén do 6n dinh.

Gia tri cia hé sb k dwoc st dung nhw mdt ham sé clia phwong phap ap dung cho dai lwong
danh gia va né dwgc cho trong c6t ngoai cung bén phai ctia bang trong Phu luc F.

Xt ly théng ké theo hai bién sb

Trén cac vung thtr nghiém dwdng cong ban kinh nhd, phwong phap x& ly théng ké theo hai
bién sb c6 thé dwoc sir dung dé tinh toan gia tri wéc lwong Ién nhat cla dai lwong danh gia

c6 lién quan dén sy thay dbi ciia do siéu cao chwa dwoc can bang trong khoang:

0,751a4m < 1< 1,101gm, VOi sai s& + 0,051,4m
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Phwong phép nay ciing ¢é thé dwoc st dung dé xac dinh sy anh huéng cla cac yéu té da

biét khac nhw tdc do chay tau hodc khd dwong.

S& dung phwong phap hai bién s cé nghia la sy thay déi ctia dai lwgng Y twong (ng véi X

sé dién ra theo mot dwdng tuyén tinh cé dang:
Y. =a+ bX

Khi X = Xo, gid tri trung binh clia Y s& bang v&i gia tri nhan dugc tr dwong tuyén tinh néi trén,

c6 nghia la Y(X,) = a + bX,.

DPdng thdi khi X = X,, viing dwdng bao tin cay cé xac xuat chac chan cac gia tri ctia dai lwong

Y s& nam trong d6 c6 thé tim ra dwo'c bang cach s dung ham phan bé Student t:

t_yc(Xo)ti
S

Y(X,)

+ t — 14 gia tri cia ham phan bd Student cla hai bién sé Y, X va phu thudc vao do tin cay

dwoc lwa chon.

+ Sy, la sailéch chuan lién hop cda hai bién Y, X va dwoc xac dinh theo biéu thirc:

— i N()(o_)?)2
Syx,) _Sg\/HNJFNZXz _( X)2

+ S, 1a d6 phan tan ctia cac gia tri Y trén dwdng thang tuyén tinh cho tat ca cac gia tri cta X:

S - Z(N_YC)2
<\ N-2

Phu thudc vao khoang tin cay da chon (99% cho cac thong sé an toan va 95% cho cac thdng
s6 dd6 mdi dwong va danh gia van hanh), gia tri ctia hé sé t cia ham phan bd hai bién sb ap

dung dwoc dwa ra trong bang dwdi day:

Bang H.1 — Gia tri hé s6 t cia ham phan b hai bién sé

b6 tw do 25 30 40 50 60 80 100 o0

X . 95% 2,060 | 2,042 | 2,021 2,009 | 2,000 1,999 1,984 1,960
Khoang tin

ey 99% | 2787 | 2,750 | 2,704 | 2678 | 2,660 | 2,639 | 2,626 | 2,576
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Gia tri wéc lvong I1én nhat cda dai lweng danh gia duwgc xac dinh theo:
Y(Xy) =Y, = Yo (X,)+£5,(X,)

Khi khd nang thay ddi do siéu cao chwa dwoc can bang, X, la gia tri twong &ng voi I =
1,10L4m

V6i cac thong sb gan nhuw khong dbi, gia tri wéc lwong 16n nhat bang véi gia tri trung binh cla

dwong thang tuyén tinh véi X = Xo, vidu. Y(X,) = a+bX,

YJL
Yim YIim
Y(Xq)
Y (X))
—
-
X, X

Hinh H.1 — Gia tri wéc lwong I&n nhat cua dai lwgng danh gia f(XO) khi X = Xq

Néu gia tri Y (X, )cao hon gia tri gii han Y, phuong phap hai bién sb co thé dwoc st dung

dé tim gia tri Xo' ctia théng sbé ma gia tri gidi han dat dwoc(Y(X,) =Y,.)
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YIL
¥(Xq)
?(X’D } /
Ylim A
- T
1
T >
. X
X, X,

Hinh H.2 — Gia tri woc lweng I&n nhat cla dai lweng danh gia Y(X,) khi (Y(X,)=Y, )
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Phu luc I

(Tham khao)

X

Vi du vé cach biéu dién bang biéu dd két qua thir nghiém

Cac vung thtr nghiém

Cac doan lay mau cua dwong str dung cho phan tich thong ké

Danh sach cac mit cét
Mt cit Km din Km cuéi Mt cit Km diu _Km cubi
1 347 3,57 46 32,60 32,70
2 3,57 3,67 47 30,54 30,44
3 3,96 4,06 48 30,44 30,34
4 4,06 418 49 30,34 30,24
5 4,16 4,26 50 11,55 11,45
6 5,00 5,10 51 11,45 11,35
7 510 5,20 52 11,36 11,26
8 520 5,30 53 11,26 11,15
9 530 5,40 54 977 9,67
10 540 5,50 55 9,67 9,57
1 5,50 5,60 56 9,57 9,47
12 5,60 5,70 57 9,47 9,37
13 8,05 8,15 58 9,37 9,27
14 8,15 8,25 59 927 917
15 825 8,35 60 8,87 8,77
16 835 8,45 61 877 8,67
17 845 8,55 62 8,67 8,57
18 8,55 8,65 63 857 8,47
19 865 8,75 64 847 8,37
20 8,75 8,85 65 8,37 8,27
21 8,85 8,95 66 8,27 8,17
22 927 9,37 67 8,17 8,07
23 9,37 9,47 68 8,07 7,97
24 9,47 9,57
25 9,57 9,67
26 9,67 9,77
27 10,70 10,80
28 10,80 10,90
29 10,90 11,00
30 30,33 3043
31 30,43 30,53
32 30,53 30,63
33 30,92 31,02
34 31,02 3112
35 31,12 31,22
36 31,22 31,32
37 31,32 31,42
38 31,42 31,52
39 31,52 31,62
40 31,62 31,72
41 32,10 32,20
42 32,20 32,30
43 32,30 32,40
44 32,40 32,50
45 32,50 32,60

1000 __Ban kinh (m)

Téc d6 (km/h)

150

100

50

Cac mit cét twong trung cho 6,80 km

500 —

. | | 01—
0 20 40 60 80

Cac mit cét

200 Do siéu cao chua dwoc can béng (mm)

100 I
. | | l | |
o] 20 40 60 80
Céac mat cét
KHU VIFC TIEP NHAN

Cac mat cét tir s& 1 dén sé 46: T Longuyon dén Conflans Jamy - Dwang 1

Cac mat cét tiv s6 47 dén sb 68: Tir Conflans Jamy dén Longuyon - Dung 2

Do song song theo phuwong ding

-
bl
5

o

QN2

=)

0 (mim)

Bd song song theo phuwong ngang
1 e ~ QN2
QN1

3 019 28 31 37 43 4% 35 B o7

S6 mit cit

Hinh 1.1 — Cac dwéng cong ban kinh nho
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L.2.

Dang 1: Anh hwéng cta gia chuyén hwéng do

Khai trién cac biéu dé bang mét cat

Ciac dwong cong ban kinh nho

[C] Gia tri trung binh
f7)Sai léch chuén

An toan

CAC DUGNG CONG KIN

1) e 0 LN

Gia tri gidi han

Gia tri danh gia = 62, 14

Gid tri danh gia = 0,56

gyl
g

Céc mit cit

10 — Gia tbe y trén gia mst —
= chuyén huéng 1 Gia tri gi6i han
ke Gia tri danh gid = 6,20

| M[M[RHMM

gU 20 L1l 60 Ell)

Céc mit cit

10 Gia the y trén gid mis® —

- chuyén hudng 2 Gi tri gidi han

T Gia tri danh gia = 4,76

—_—

=

il

a0 an
Céc mit cht

CAC PUGNG CONG CHUYEN TIEP

1op — ¥ e 13N

59

E.;.—TWHWHTH{"W |

i 30

i L

Céc mit cit

] Y truc 2 (kN)

an

ﬂ;r.fH!H;Jw]“ AT

Céc mit cht

il

1.0 YiQ

llilil

0.4

R

1w
(Cac mit cit

I

i

g -

1j1 _ Gia the y trén gid mis?
l- chuyén hudng 1

o

Cac matcit
10 — Gia the y trén gid m/s®
- chuyén hudng 2

T T

=

ntetrgrrhtn]

1N
a i ]
Cac mit cat

Hinh 1.2 — Dan hwéng cha phwong tién: Truc dan 1 - truc kéo theo 2 — tai trong truc: 220,0 kN
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Ciac duwong cong ban kinh nhé |Panh gia chat lwgng vian hanh || [J Gatitungbinh
F7 Sailéch chudn
CAC PUCNG CONG KIN CAC DPUONG CONG CHUYEN TIEP
. Gi toezl el a 4 GRathézl | pys?
i Gi trj gii han Gié trj gidi han ‘I
2| Gi tri danh gia = 0,85 i Gid tri danh gid = 1,24
d
= n 14 - d | L—
e e ot O 111 i o PO
) 21 4t £ By 0 m 40 &0 )
Céac mit cit Cac mit cét ’
4 | Geitic? mis? e 4 _Giatbez2 s’ .
| Gid tri gi6i han - Gia tri gidi han
7= Gié trj dnh gid = 0,76 i Gi tri G4nh gid = 1,16
I
ittt B
u A | L a0
Cac mit cit Cac mit cit i
10 — Giatde rm.s yl mis’ — 2 Giatbermszl  mvs? _
C Gid tri giéi han & Gié tri giéi han L
¥ - 1 B
e - Gid trj danh gid = 0,32 | N Gi trj dénh gid = 0,50
™ v = ft
O R OO e e o PO &
=40 z0 i [ Eil 1 oW @£ Al 20
Céc mit cit’ Cac mit cat
0 Giatde rmsy2 el _ - _Giatbe rm.s 22 mis? —
C -
B Gid tr gi6i han C GiA tri gi6i han
b5
we [ . Gid trj danh gid = 0,30 L G tri danh gid = 0,42
z ¥ ———
T ¥ =
oo It 00, & e i, &
0 30 4 a0 & o D £ B EN
Cac mit cit Cac mit cit
o _Gia tde tira tinh y1 mis? s
- Gt trf gi6i han
= - Gi trj danh gid = 1,05
0 1 } ” ﬂw ‘ i | L
o 20 a6 5
Cac mit cat
; Gia toc tra tinh y2 mis?
n Gia tri gii han
E - Gid tr] danh gid = 1,05
y
T R :
i %0 E il ey
Cac mét cht
Hinh 1.3 -
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Cac dwong cong ban kinh nhé

Do moi duwong

] Gia tri trung binh
g
72 Gia tri chuén

Gi tri gidi han

CAC DUONG CONG KIN
up Q (céc binh ngdai) () _ jop - Twa tinh Y1 ()
o Gia trj gidi han I
i Gia i dinh gia = 17137
wo [ '
ol Iil |
u 2 € o i}

Cic mit cit

T

=149,62

Tiea tinh Y2 (IN)

40 5 Al El)
Cac mit cat

Gia tri gidi han

np . Twa tinh Q (k) _ i
C Gif tri gidi han a
I ' Gid tri |
0o inh gia 5 |-
141,93
1] | | | L
W € £ a
Cac mit cit
CAC DUGNG CONG CHUYEN TIEP
o Q (cac banh xe ngoai) (kN)

o

L 1
Wi (‘
ol IENENE 1!3 D

Céc mit cit

(I,

GiA trj dnh gia = 13,01

Céc mit cit

i
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Hinh 1.4 -




