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TOM TAT

Trong béi canh Viét Nam dang dinh hwéng dau tw phat trién dwong sat téc do cao
(BSTDBC) trén truc Bac - Nam, viéc nghién clru trng x& dong lwc hoc ctia két ciu dudng
ray khéng ba lat dang tAm ban cé y nghia quan trong déi v&i lwa chon gidi phap két cau
va dinh hueng thiét ké.

Bai bao xay dwng mé hinh déng Iwc hoc theo phwong dirng cia hé phuwong tién-
dwong ray trén co s& ghép mé hinh phwong tién nhiéu bac tw do, mé hinh phan ti hiru
han ctia hé ray-tAm ban-ban day va mé hinh tiép xuc banh xe-ray phi tuyén theo ly thuyét
Hertz. Trén co s& cac thong sé thiét ké dinh huwéng ctia dw an duwong séat te do cao trén
truc Bac - Nam, hai loai phwong tién dai dién la toa xe khach va toa xe hang duoc lya
chon dé khéo sat lwc twong tac banh xe-ray va cac dap (rng chuyén vi, van téc, gia toc
cua két cAu.

Két qué phan tich cho thdy toa xe hang véi tai trong truc I&n (22,5 tan/truc) tao ra
lwe twong tac va chuyén vi két ciu Ién hon, trong khi toa xe khach van téc cao, duoc
khéo sat véi trudng hop V = 350 km/h, cé thé 1am xuat hién mot sd dinh van téc va gia
tbc I6n hon tai cac 16p két ciu phia dwdi. Két qua nghién ctru cho thay dbi voi két ciu
dwong ray phuc vu khai thac hédn hop, can ddng thdi xem xét anh hwéng cda tai trong
tryc 16N va van téc khai thac cao trong cac bwéc phan tich tiép theo phuc vy thiét ké chi
tiét.

Tr khéa: Buong sat toc dd cao, dong lwc hoc, dwéng ray khdng ba lat dang tAm
ban.

ABSTRACT
In the context of Vietnam’s orientation toward investment in the North - South high-
speed railway, investigating the dynamic response of ballastless slab track structures is



of significant importance for selecting suitable structural solutions and guiding the design
process.

This paper develops a vertical dynamic model of the vehicle - track system by coupling a
multi-degree-of-freedom vehicle model, a finite element model of the rail-slab-base plate
system, and a nonlinear wheel - rail contact model based on Hertzian theory. Based on
the preliminary design parameters of the North - South high-speed railway project, two
representative vehicle types, namely a passenger car and a freight car, are selected to
investigate the wheel-rail interaction force and the displacement, velocity, and
acceleration responses of the track structure.

The analysis results indicate that the freight car, with a large axle load of 22.5 t/axle,
generates greater interaction forces and structural displacements, whereas the high-
speed passenger car, investigated at (V = 350) km/h, may produce some higher peaks of
velocity and acceleration in the lower structural layers. The results show that, for track
structures intended for mixed traffic operation, the effects of both large axle loads and
high operating speeds should be simultaneously considered in subsequent analyses for
detailed design.

Keywords: High-speed railway, dynamics, ballastless slab track.

1. DAT VAN BE

Cung v&i dinh hwéng dau tw xay dwng dwéong sat tbc do cao trén truc Bac - Nam,
viéc nghién ctvu lwa chon va danh gia két ciu dwdng ray phu hop véi diéu kién khai thac
& Viét Nam cé y nghia khoa hoc va thyec tién ré rét. Trong sd cac phwong an hién nay,
dwerng ray khong ba lat dang tAm ban dwoc quan tdm nhé d6 6n dinh hinh hoc cao, kha
nang lam viéc tét & van tdc I&n, nhu ciu bao tri thap va phu hop véi khai thac lau dai.
Tuy nhién, do két cdu nay cé do cirng l&n, ciu tao nhiéu I&p va sy lién két chat ché gitra
ray, tAm ban, ban day va nén d&, (rng xt dong lwc hoc (BLH) theo phwong ding cla hé
dwéi tac dung tai trong banh xe di ddng tré nén phirc tap, can dwoc nghién ciwu dé phuc
vu thiét ké.

Co sé ly thuyét cta bai toan twong tac DLH theo phwong dirng gitra phuwong tién
va két cidu dwdng ray da dwoc hinh thanh tir kha sém va tiép tuc dwoc hoan thién qua
nhiéu nghién ctru. Zhai va Sun [1] xay dwng mé hinh chi tiét cho bai toan twong tac thang
dirng gitra phwrong tién va dwong ray; Zhai va cong sw [2] phat trién khung ly thuyét DLH
phuo’ng tién- dwcyng ray khong gian, tao nén tang cho cac nghién ctru tiép theo. Trén co
s& do, nhiéu tac gid da phat trién cac mé hinh BLH cho két cAu dwong ray khéng ba lat
dang tAm ban, co xét dén cau tao nhiéu I&p, lién két dan héi rdi rac va anh hudng cla
khéng phang thuan ngau nhién cua ray [3] - [6]. Cac nghién clru ciing cho thdy dap &ng
PLH cutia hé phu thudc manh vao tai trong truc, van tdc khai thac, ddc tinh hé treo, do
clrng va do can cua céac 16p két ciu, cling nhw diéu kién nén d& [7] - [10]. Gan day, cac
két qua phan tich DLH con dwoc st dung truc tiép nhw co s& phuc vu thiét ké va téi wu
hoa két cAu dwdng ray tAm ban [11] - [14].

Mac du vay, phan I&n cac nghién ctru hién cé chi yéu dwoc xay dwng cho diéu kién
ky thuat va khai thac clia cac tuyén DSTDC & nwéc ngoai. Trong khi do, theo dinh huéng
cta dw an DSTDC trén truc Bac - Nam, diéu kién khai thac dw kién tai Viét Nam can xem
xét déng thoi doan tau khach van tdc cao va tau hang tai trong truc Ién. Sy khéac biét
gitra hai nhém phwong tién nay coé thé dan dén cac co ché chi phdi khac nhau dbi voi
lwe twong tac banh xe-ray cling nhw cac dap ng chuyén vi, van téc va gia tbc cia két
cau dudng ray. Vi vay, néu chi sir dung mét loai phwong tién dai dién duy nhat, két qua
danh gia co thé chwa phan anh day du cac xu hudng bat loi can quan tam trong tinh toan
thiet ke.

Xuét phat tir yéu ciu dé, bai bao xay dwng mé hinh BLH theo phwong dirng ctia hé
phuwong tién-duwdng ray khéng ba 14t dang tAm ban dy kién ap dung cho BSTDC tai Viét
Nam trén co s& ghép mé hinh phwong tién nhiéu bac tw do, mé hinh phan t& hivu han



cla hé ray-tdm ban-ban day va mé hinh tiép xtc banh xe-ray phi tuyén theo ly thuyét
Hertz [3], [15], [16]. Trén co s& cac thong sb thiét ké dinh hwéng cla dy an dwdng sat
tbc dd cao trén truc Bac - Nam [17], hai loai phwong tién dai dién 1a toa xe khach va toa
xe hang dwoc lwa chon dé khao sat xu hwéng bién thién cta lwc twong tac banh xe-ray
cung cac dap (rng chuyén vi, van tbc va gia téc cta két ciu.

Két qua nghién clru nhdm lam rd anh hwéng twong ddi cla tai trong truc Ién va van
tbc khai thac cao, qua d6 cung cap co s& ban dau cho cac phan tich chuyén sau hon
phuc vu thiét ké chi tiét két cAu dwong ray trong diéu kién Viét Nam.

2. MO HINH PONG LUYC HOC NGAU HOP THEO PHUONG DUNG PHUONG
TIEN-DUONG RAY BUONG SAT TOC PO CAO

2.1. M hinh hé théng con phwong tién

Phuwong tién (toa xe) dwoc xem xét nhw mét hé cirng da vat thé véi 10 bac tw do
chuyé&n dong doc theo tuyén dwdng ray véi van téc V. CAu tric md hinh bao gdm cac
thanh phan chinh nhw sau: Thung xe c6 khdi lwong m,., mé-men quan tinh J., va duoc
xét v&i hai bac tw do gém dao déng theo phwong dirng (dao déng nhap nhé - z,) va dao
déng quay quanh truc ngang (dao déng gat dau - B,.). Hai khung gia chuyén hwéng (GCH)
trwdc va sau cod khéi lwgng m,, mé-men quan tinh J,, ddng thoi cling duwoc xét véi cac
bac tw do twong tw, ky hiéu lan lvot 1a z, va B.. Truc banh xe c6 khdi lwgng m,,va chi xét
dao doéng theo phwong dirng z,,. Cac lién két dong lwc hoc trong mé hinh gom hé théng
treo so cap ndi gitra bd banh xe va khung gia chuyén hwéng, c6 do cirng thang ding
K,,va hé so giam chan Cpz, CUNQG VOI hé thdng treo thir cip ndi gitra thung xe va khung

gié chuyén hwéng, cé d6 cirng thang diing K,,va hé sb gidm chan C,,.
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Hinh 1: Md hinh hé théng con phuong tién.

Phuong trinh vi phan chuyén dong cia hé thong con phwong tién:
- Dao dong nhap nhé cua thung xe:

mcéc +(2Zc _Z.tl _212)CSZ +(2Zc _Ztl _Zt2)Ksz = _mcg (1)
- Dao d6ng gat dau cla thung xe:
J B+ (20 =2, +2BL)CoL +(2,—2, +2B1)K 1, =0 (2)

- Phwong trinh dao déng nhap nhé cha hai gia chuyén huéng (i=1-:- 2):
mtét(z‘) (Zc Z4) +(=D IBCIC)C +<2Zt(1) _Z\v(2i—l) _Zw(zi))cpz

_( Ze t(') +( 1) ﬂClC)K +(zzt(l) _Zw(2i—1) _ZIV(Zi))KSZ =-mg
- Dao déng gat dau cla hai gia chuyén hwéng (i = 1 -:- 2):

3)



J;:Bz(;) + (Z.W(Zi—l) - Z.w(2i) + 2@(;)4 )szlt

+(Zw(2i—l) ~Zyon T zﬂz(i)lt )szl: =0
- Phuwong trinh dao ddng nhép nhé ctia banh xe (i = 1 khij = {1, 2}; i = 2 khi j = {3,

(4)

4}):
mwéwy‘ _(Zti _Z.Wj +(_1)iﬁtilt)cpz _(Zt[ _Zwy‘ +(_1)iﬂtilt)sz = [)j _mwg (5)
Cac phuong trinh dao dong clia hé théng con phuwong tién tir (1) dén (5) co thé
duoc viét dwdi dang phwong trinh ma tran déng Iwc hoc:
M,A,+C,V,+K X, =F, (6)
Trong do, Av, Vv, Xv twong (rng 1a véc to' gia tdc, véc to van toc va véc to chuyén
vi; My, Cv, Kv twong &rng la ma tran khoi lwgng, ma tran can va ma tran do cirng va Fv la
véc to lwc.
Vo
T
X, = {Zc B. zy Zn Bi Ba Zu Zuw Zus Zw4} ;
. - - . - - - - - - T
VV = {Zc ﬁc Ztl Zt2 ﬂtl IBtZ ZWl Zw2 Zw3 Zw4} ;
.o i .o .o pad i .o .o .o .o T
Ay :{Zc B. Zy Z, By Bo Za Zn Zs Zw4}
F,={-mg 0 -mg -mg 0 0 R-mg P-mg P-mg P,-mg}
M, =diag[m. J. m, m, J, J, m, m,6 m, m,];

t t t w w w
[2c. 0 —C.. ~C.. 0 0 0 0 |
22 CL -C_I 0 0 0 0
2C,. +C, 0 0 0 -C. -C. 0 0
2C, +C 0 0 0 0o -C, —C,
c, - 2¢,.; 0 ) C.l, -C.l, 0 0
2C,. 00 0 0 C.l -C.l ,
D6 xirng C,. 0 0 0
C,. 0 0
C,. 0
L CP: walo
[2K_ 0 -K_ -K_ 0 0 0 0 1
2K I’ C_I -K_I 0 0 0 0 0
2K, +K,, 0 0 0 K, -K, 0 0
2K, +K, 0 0 0 0 -K, -K,
K, - 2K, 0 ﬁ K, -K, 0 0
2K,I7 0 0 K, -K,I
Béi ximg K, 0 0 0
K, 0 0
K, 0
KPZ J1ox10

2.2. M6 hinh hé théng con két cau dwong ray dwong sat toc doé cao



M6 hinh déng Iwc hoc theo phwong thang dirng clia két cau dudng ray dang tam
ban dugc xay dung bang phuwong phap phan t& hiru han. Trén co s& gia thiét dbi xirng,
mé hinh duoc thiét 1ap theo so db nra mat cat ngang cla tuyen dudng thang chiu tai
trong dong cla phuwong tién. Két cdu duwong ray duwoc quy ddi thanh hé ddm phéang ba
|&p. Trong mé hinh nay, ray dwoc biéu dién bang phan t&r dam lién két véi cac gbi dan
héi roi rac, dai dién cho dém ray va cac phu kién lién két, véi dd cing k,,va hé sé can
c,1. TAm ban va ban day dwoc mé hinh héa bang cac phan tlr dam lién tuc; trong do,
twong tac gitba tAm ban va ban day thdng qua 16p lap day dwoc dac trwng bdi cac tham
sb phan bb k,,va c,,, con twong tac gitra ban day va nén dwdng duwoc mé ta béi cac hé
s6 k,3va c,s.
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H|nh 2: Mo h|nh két cAu dwong ray dang tdm ban Hinh 3: M6 hinh phan t& dwéng

ray.

M6t mé hinh toan bd phan hé dwéng ray dang tAm ban dwoc trinh bay trong Hinh 2
va mé hinh phan tlr dwérng ray tdm ban véi ba Idp ddm dwoc xay dwng nhw trong Hinh
3. Vecto chuyén vi nit ctia phan tlr dwdng ray dang tAm ban cé thé dwoc dinh nghia la:

X5 :{Zl Bz Bz Bz Bz Bz ﬂé}T (7)

Trong d6, z;, Bi(i=1, 2,--- ,6) la chuyén vi thdng dirng va gdc xoay ctia nut thiy i trong
phan tlr dwong ray dang ban.

Phwong trinh BLH cGa hé théng con dwéng ray dang tAm ban cé thé dwoc viét dudi
dang phuwong trinh ma tran:
M, A, +C,V,+K, X, =F, (8)

Trong d6, M7, Cr, K7 twong &ng la ma tran khéi lwong téng thé, ma tran can tong
thé, ma tran do cing tong thé cla hé thdng con dwong ray tdm ban va Frla véc to' luc
tong the.

M, =Zm;; C,=>c¢; K. =Yk F.=>F )
. . .

Trong do m;, c;va k; lan lwot 1a ma tran khéi lwong, ma tran can va ma tran do

clng cla phan t&r dwéng ray dang tdm ban duwoc biéu dién nhw sau:
m;, =m’+m+m,;
¢, =c +c¢| +¢; +c5; (10)
k; =k’ +k{ +k; +k| +k5_+Kk;,

Trong d6, m’,m’ va m¢ la cac ma tran khéi lwgng twong (rng vai ray, thm ban va
ban day; ¢‘la ma tran can cua ray, tm ban va ban day; ¢ ¢ va ¢, la cac ma tran can
sinh ra tlr cac phan t&r can ctia dém ray - bd phan kep ray, 16p 1ap day va nén duwong;
k¢, k¢ va k la ma tran do cieng hiéu chinh cia cac phan t&r dam tiéu chuan do anh hwéng
clia nang lwgng bién dang cua ray, tdm ban va ban day; k¢, k¢ va k, 1a cac ma tran do
cirng sinh ra tir cac phan t& dan héi ctia dém ray - bd phan kep ray, |op 1ap day va nén
duong. Cac ma tran nay dwoc Lei va Zhang trinh bay tai tai liéu [3].

2.3. M6 hinh lwec tiép xuc theo phwong dirng giira banh xe - ray



Lwc tlep xuc theo phwong dirng gitra banh xe va ray dwgc tinh toan bang cach st
dung ly thuyét tiép xtic dan héi phi tuyén cia Hertz [16], luc tiép xuc nay duwoc xac dinh
theo biéu thire (11):

1 3/2
p =[552_,} (1)

Trong d6, G 1a hé sb tiép xuc gitra banh xe va ray (m/N2?3), 5Z(t) 1a lwgng nén dan
hoi tai diém tiép xuc gitra banh xe va ray (m).
Khi xem xét d& khéng phang thuan cta dwong ray zo(t), lwc tiép xuc theo phwong dirng
gilra banh xe - ray co thé dwoc xac dinh theo cbng thire:
1

p=1G"
: 0 Z.—(Z<+ZO.)>0

wj

3/2
ZWJ.—(ZU.—I—ZOJ.)‘ z

—(ZU.+ZOJ.)<O

wj

(12)

Trong do, zw;, z;j va zg lan lwot 1a chuyén vi dirng clia banh xe thi j, chuyén vi dirng
cua ray tai diém tiép xuc véi banh xe j va dd khéng phang thuan bién dang dirng clia ray
tai diém tiép xtc gitra banh xe - ray twong trng.

3. PHAN TiCH NG XU PONG LU'C HOC CUA KET CAU PUONG RAY DANG
TAM BAN DY KIEN AP DUNG CHO BSTBC CAO TAI VIET NAM

3.1. Théng s6 dau vao ctia mé hinh

Céc théng sb6 ky thuat dinh hwéng cta dw an BDSTDC trén truc Bac - Nam duoc
tham khéo tir Bao cao nghién ctu tién kha thi do lién danh TEDI-TRICC-TEDIS lap nam
2024 [17], nhw trinh bay trong Bang 1. Cac théng sb nay dwoc st dung l1am co s& dé xac
dinh pham vi nghién ctru, lwa chon dang két cdu duéng ray va xay dwng céac trudng hop
phuwong tién dai dién phuc vu phan tich dap trng déng Iwc hoc ctiia hé phwong tién-dwdng
ray.

Trén co s& cac thdng sb k§ thuat néu trén, nghién ctru tiép tuc tham khao céc tai
liéu cong bd va mot sé cau hinh két cdu dwong ray dién hinh dang dwoc st dung trén
thé gi¢i dé xay dwng mé hinh két ciu dwédng ray phu hop véi diéu kién khai thac dw kién
cua tuyén. Pong thi, hai loai phwong tién dai dién gébm toa xe khach va toa xe hang
dwoc lwa chon nham danh gia anh hwéng clia dic trwng tai trong va hé treo dén dap tng
dong lwe hoc clia hé. Cac tham s dau vao ctia mé hinh phwong tién va mé hinh két cau
dwong ray lan lwot dwoc tbng hop trong Bang 2 va Bang 3.

Bang 1: Thong sb thiét ké dinh hwdng clia dy an dwdrng sét téc do cao tai Viét Nam.

Stt | Thong s6 ky thuat Tham sé Ghi chu

1 Khd dudng 1435 mm

2 Két cAu dwong ray DPuéng ray dang tAm ban Ray 60 kg/m

3 Phuwong tién ché khach

3.1 Tdc dod thiét ké 350 km/h

3.2 | Tbéc dd van hanh 320 km/h

3.3 | Tai trong truc < 16 t/truc

4 Toa xe ché hang

4.1 | Toéc do tdi da 160 km/h

4.2 | Taitrong truc 22,5 t/truc

Bang 2: Cac tham s6 dau vao ctia mé hinh phuwong tién [18], [19].

Gia tri

Théng s6 Pon vi | Toa xe | Toa xe
khach hang

Khéi lwong thung xe kg 4x104 84820




Gia tri
Théng s6 Pon vi | Toa xe | Toa xe
khach hang
Khéi lwong GCH kg 3200 1300
Khéi lwong bé truc banh xe kg 2400 1145
Mo men quan tinh cda thung xe kg'm? | 5,47x10° 1,4346%10°
M6 men quan tinh ciia GCH kgm? | 6800 720
Hé sb can dirng ctia hé treo so cap N-s/m | 1,0x105 3x104
Do clirng dirng clia hé treo so cap N/m 2,08x10° 2,331x108
Hé sb can dirng cla hé treo thir cip N-s/m | 1,2x105 -
Do cirng dirng cla hé treo thr cap N/m 0,8x10° 13x10°
Khoang cach gilra cac bd truc banh xe trong | m 2,5 2,3
GCH
Khoang cach gira hai tam GCH m 17,375 8,46
Ban kinh banh xe m 0,46 0,42
Bang 3: Cac tham s6 mé hinh két cau dwong ray dang tdm ban [19].

Tham so Gia tri Tham so Gia tri
1. Pém ray va bd phan kep 4. TAm ban bé téng
ray

Hé s6 dd clrng (MN/m) | 60 Khéi lwvong (kg/m) 1275

Hé sb can (kN-s/m) 477 M& dun da hdi (MPa) 3,0x10%
2. Léop lap day M6 men quan trinh (m*) | 8,5%x105

Hé s6 do clrng (MN/m) | 900 5. Ban day

Hé s can (kN-s/m) 83 Khéi lwvong (kg/m) 2340
3. Nén dwong M6 dun da hoéi (MPa) 3x104

Hé s6 do clrng (MN/m) | 60 M6 men quan trinh (m?#) | 3,3x103

Hé s can (kN-s/m) 90

Buong ray khong phéng thuan dwoc xem la mot ngudn kich ddong quan trong dbi
v&i dao dong ngau hop cia hé phwong tién-dwdng ray. Trong ‘nghién ctru nay, kich dong
dau vao dwoc moé ta théng qua phd khong phang thuan ctia két ciu dwéng ray khoéng ba
lat dung cho DSTDC. Ham mat dé phd coéng suét (Power Spectral Density - PSD) cua
khéng phang thuan dwéng ray dwoc xac dinh theo tiéu chuan TB/T 3352-2014 cla

DSTHC Trung Quéc nhuw sau:

A
S(f)=—-
(==

Trong d6, S(f) Ia ham mat d& phd coéng suat, m?/(1/m); f 1a tdn sb khéng gian, 1/m;

A va kla cac hé sb.
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Hinh 4: MAu dwéng ray khéng phang thuan cao thap theo tiéu chuan Trung Quéc.

3.2. Két qua va ban luan




Dap &ng déng lwc hoc theo phwong dirng clia hé phwong tién-dwong ray dwoc
phan tich cho hai tredng hop phwong tién dai dién la toa xe khach va toa xe hang. Cac
két qua dwoc xem xét thédng qua lyc twong tac banh xe-ray va cac dap &ng chuyén vij,
van tbc, gia tbc tai ray, thm ban va ban day, nhw thé hién trén Hinh 5 dén Hinh 8. Muc
tiéu clia phan nay la lam ré xu hwéng chi phéi twong dbi cda tai trong truc I&n va van téc

khai thac cao dbi véi trng x& dong lwe hoc ciia két cAu dwdng ray dang tAm ban.
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Két qua tai Hinh 5 cho thdy lwc twong tac banh xe-ray cla trwéng hop toa xe hang
I&n hon rd rét so véi trrdng hop toa xe khach. Gia tri cwc dai dat khoang 100-130 kN,
phan anh anh hwéng truc tiép cla tai trong truc Ién dén mre do kich thich tai vang tiép
xuc banh xe-ray. Xu hwéng nay tiép tuc thé hién & dap rng chuyén vi trong Hinh 6, véi
gia tri I&n nhat xap xi -1,6 mm tai ray, -0,85 mm tai tAm ban va -0,8 mm tai ban day. Trong
khi d6, trwrng hop toa xe khach cho chuyén vi nhd hon dang ké, véi chuyén vi cuc dai
tai ray vao khoadng -1,0 mm. Két qua cho thay trong pham vi khao sat, toa xe hang cé xu
hwéng bat loi hon déi véi lyc twong tac va chuyén vi két cAu.

Déi v&i dap trng van tbc va gia tdc, két qua tai Hinh 7 va Hinh 8 cho thay xu huéng
chi phdi khéng hoan toan giéng véi lwc twong tac va chuyén vi. Mac du co tai trong truc
nhé hon, toa xe khach véi van téc khai thac cao cé thé tao ra mét sb dinh van tdc va gia
tbc 1&n hon tai cac 16p két cu phia duwdi, d&c biét tai tAm ban. Diéu nay cho thay van téc
cao cd thé 1am gia tdng murc kich thich ddng cta hé va anh hwéng ré hon dén cac dap
&ng cuc bd lién quan dén rung déng. Nguoc lai, toa xe hang van tao ra gia tdc cuc bod
|&n tai ray do tai trong truc I1&n tac déng trwc tiép 1én vung tiép xduc banh xe-ray.

Nhin chung, tai trong truc I&n va van toc khai thac cao khong chi phoi dong nhat moi
chi tiéu dap tng cua két cau duong ray dang tdm ban. Trong pham vi nghién ctru nay,
toa xe hang thé hién xu hwéng bét loi hon dbi VOi lyc twong tac banh xe-ray va chuyen
vi két cAu, trong khi toa xe khach van téc cao can dwoc quan tam trong danh gia van tbc,
gia tbc va rung dong cuc bd. Két qua nay la co sé& ban dau cho viéc lya chon trwéng hop
khao sat va trién khai cac nghién ctu chuyén sau hon phuc vu thiét ké& chi tiét két cau
dwong ray trong diéu kién Viét Nam.

4. KET LUAN

Bai bao da xay dwng mé hinh dong lwc hoc theo phwong dirng clia hé phuwong tién-
dwong ray khodng ba lat dang tAm ban dy kién ap dung cho BSTDC tai Viét Nam trén co
s& ghép md hinh phwong tién nhiéu bac tw do, mé hinh phan t& hiru han cta hé ray-tm
ban-ban day va mé hinh tiép xuc banh xe-ray phi tuyén theo ly thuyét Hertz. Trén co sé&
cac thdng s thiét ké dinh hwéng ctia dw an DSTDC trén truc Bac - Nam, hai loai phwong
tién dai dién 14 toa xe khach va toa xe hang da duwoc st dung dé khao sat dap (ng dong
lwe hoc cla két cAu.

Két qua phan tich cho thay tai trong truc I&n va van tdc khai thac cao khéng chi phéi
ddng nhat moi chi tiéu dap ng cla két ciu dwdng ray dang tAm ban. Trong pham vi
khao sat clia nghién clru, toa xe hang cé xu hwéng tao ra lyc twong tac banh xe-ray va
chuyén vi két cau I&n hon, trong khi toa xe khach van tdc cao cé thé lam xuat hién mot
sb dinh van tbc va gia téc Ién hon tai cac 16p két ciu phia dudi. Két qué nay cho thay
viéc danh gia két cdu dudng ray trong diéu kién khai thac hén hop can xem xét déng thoi
anh hwéng cua ca tai trong truc Ién va van tbc khai thac cao.

Céc két qua thu dwoc la co s& ban dau dé nhan dién xu hwéng chi phdi dap tng,
lwa chon trudng hop khado sat phu hop va dinh huwéng cac nghién ctru tham sé chuyén
sau hon phuc vu thiét ké chi tiét két cdu dwdng ray khéng ba lat dang tAm ban trong diéu
kién Viét Nam.

L&i cam on: Nghién clru nay dwoc tai tro b&i Trwedng Dai hoc Giao théng van tai
trong d& tai ma sb T2026-PHII_CT-007.
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