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TGM TAT

He sd ddng luc can goi la he sd khuéch dai dong luc (DAF) |a mat
thing sd quan trong dé xét dén su gia tang higu ang trong ket
céu do tac dung dang liyc so vai higu irng tinh treng @ng dudi tac
ddng cia cac phirong tign giao thang. Trong bai todn thigt ke céu
trén duang sat toc do cao (BSTBC), he sd dang lvc duoc &p dung
trong trudng hop sir dung ma hinh tinh dé phan tich ket céu.
Biéu kign ap dung va phuong phap xac dinh he sd dang lrc theo
céc tieu chudn ky thut cia cac nedc khac nhau duge quy dinh
khac nhau. Bai bao giti thigu ket qua nghién ciu cac diéu kien ap
dung va phirong phép xac dinh hé sd dang lyc do tai trong doan
tau trong thigt k& cdu trén DSTOC theo quy dinh cia Tigu chuén
TCVN 13584-2022, ngi dung nghién ciu ca thé sir dung lam tai
ligu tham khao d& phuc vu nghién ciru thigt ke céu trén DSTOC &
Viet Nam trong thivi gian tai.

Tir khda: He sd dang lirc, duang sét tdc da cao, diéu kién ap dung,
phirong phap xac dinh. higu dng tinh va dang lyc.

1. DAT VAN BE

Trong bai toan thiét ké cau, hiéu ing dong luc phat sinh trong
cac bd phan clia két cdu cong trinh do tac déng cda sy di chuyén cla
cac phuang tién giao théng cé thé dugc phan tich theo hai mé hinh:

- Mé hinh d6ng luc véi sy mé phong day da su tuong tac gilia
két cdu cau - phuong tién, trong d6 cac déi tugng lién quan déu
dugc thiét 1ap véi cac dac tinh ky thuat gan sat thuc té nhu so dé cau
tao, kich thudc két cau, vat liéu, khéi lugng, dé ciing, tinh trang bé
mat ti€p xuc, cau tao, khéi lugng, cac dac trung giam chan, téc do di
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ABSTRACT

Oynamic coefficient, also known as dynamic amplification factor
(DAF), is an important parameter to consider the increase in
effects in the structure due to dynamic effects compared to the
corresponding static effects under the impact of traffic vehicles.
In the design problem of bridges on high-speed railways (HSRs). the
dynamic coefficient is applied in the case of using a static model
to analyze the structure. The conditions of application and methods
of determining the DAF according to the Technical Standards of
ditferent countries are requlated differently. This article introduces
the results of the study of the conditions of application and methods
of determining the DAF due to train loads in the design of bridges on
HSRs according to the provisions of TCVN [3594-2022 Standard. The
research content can be used as a reference document to serve the
research of bridge design on HSRs in Vietnam in the coming time.
Keywords: Dynamic amplification factor, high-speed railway, applicable
conditions, determination method, static and dynamic effects.

chuyén ctia phuong tién...

- M6 hinh tinh véi sy mé phdng don gidn hda, trong doé tac
dong do tai trong di ddng dugc thay thé bang tac ddng tinh clia cac
mo hinh phuaong tién khéng di chuyén tuong (ing. Hiéu ing dong
lyc dugc xét dén bang viéc nhan hiéu tng tinh véi hé sé mé ta muc
do gia tang cla hiéu ting dong luc so vdi hiéu Ung tinh tuong Ung
goi la hé s6 khuéch dai dong luc (Dynamic Amplification Factor-
DAF) va thudng dugc ky hiéu la (1+¢) hodc .

Dé dang nhan thay, viéc phan tich theo mé hinh tinh nhan véi
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hé s6 dong luc (gia tinh) don gian va thuan tién hon va dugc quy
dinh trong hau hét cac tiéu chuan thiét ké cau, trong d6 hé sé déng
luc DAF dugc nghién ctu ky ludng ca bang ly thuyét, mé hinh thi
nghiém va ca do dac quan trac dai han trén cac cong trinh cau thuc
té dé c6 da dd tin cay can thiét [3, 4]. Tuy nhién, cac nghién cdu
day du hon da cho thay, & ving van téc di chuyén cao, khi tan sé
kich ddng clia phuong tién xap xi hoac trung vdi tan s6 dao déng
tu nhién cta két cau cau c6 thé xuat hién nguy co cdng hudng dao
dong véi su gia tang dot ngot cda hiéu tng déng luc trong két cau
[4, 5]. Dy la nguyén nhan dé cac tiéu chudn thiét k& cau trén cac
tuyén DSTDC vai téc do thiét ké tir 200 km/h dén 350 km/h dua
ra cac quy dinh rat chat ché vé diéu kién can thiét/khéng can thiét
phai phan tich két cdu theo mé hinh dong [1, 2, 3, 41.

Theo tiéu chuan thiét ké cau dudng sit khé 1.435 mm, van té¢
dén 350 km/h (TCVN 13594-2022), Phan 1 dén 3 dua ra chi dan kha
phtc tap vé diéu kién ap dung va phuong phap xac dinh hé s6 dong
luc do phu thudc vao dang két cau, chiéu dai nhip, mé hinh tai trong
doan tau, dai téc do thiét ké... Do TCVN 13594-2022 dugc chuyén
déi tuTiéu chudn Eurocode EN 1991-2 chua dugc ap dung phd bién
& Viét Nam nén nhiéu ndi dung can dugc nghién ctu phan tich ky
ludng, trong d6 c6 van dé ap dung hé sé dong luc.

2. CAC QUY DPINH VE DIEU KIEN AP DUNG VA PHUONG
PHAP XAC PINH HE SO DPONG LUC THEO TCVN 13594-2022

TCVN 13594-2022 lién quan dén nghién ctu nay gom: (i) TCVN
13594-1 2022: Cac yéu cau chung; (ii) TCVN 13594-2 2022: Thiét ké
téng thé va dac diém vi tri va (iii) TCVN 13594-3 2022: Tai trong va
cac tac dong. Cac quy dinh lién quan dén diéu kién dp dung hé s6
dong luc DAF gom:

2.1. Mé hinh doan tau duéng sat va DSTDC

Quy dinh tai Diéu 11 [3] tuang tu nhu mé hinh tai trong doan
tau theo Tiéu chudn EN1991-2 EurocodeT - Phan 2: Tai trong va tac
déng c6 5 mo hinh tai trong doan tau dugc dua ra dé xac dinh cac
hoat déng giao théng dudng sat & chau Au gém:

-3mé hinh tai trong doan tau tiéu chudn [a LM71 (Hinh 1) va SW/0,
SW/2 (Hinh 2) khi cé lién quan. Trong d6, SW/0 str dung trong trudng hop
dam lién tuc, SW/2 cho doan tau hang nang néu c6 trén tuyén.
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Hinh 1. M hinh ti trong doan tau thiét ké tiéu chudn LM71 theo TCYN 13594-3 2022
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Hinh 2. M4 hinh tai trong SW/0, SW/2

Mb hinh tai q,, [kN/m] a(m) c(m)
SW/0 133 15.0 53
SW/2 150 25.0 7,0

M6 hinh LM71 &p dung cho méi quéc gia dugc diéu chinh
bang hé s6 a (0,75; 0,83; 0,91; 1,00; 1,10; 1,21; 1,33; 1,46), dugc quy
dinh trong Phu luc quéc gia clia méi nudc.

- M6 hinh tdi trong doan tau dai dién cho cac doan tau khach
du kién di chuyén véi téc dé trén 200 km/h cé ky hiéu HSLM-A (gém
10 loai) va HSLM-B thé hién trén Hinh 3, Hinh 4 va Bang 1.

- M6 hinh tai trong “doan tau réng” gém tai trong thang ding
phan bé déu vai gia tri dac trung 10,0 kN/m dé dai dién cho hiéu
Ung clia doan tau khong chat tai.
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Hinh 3. M6 hinh doan tau téc do cao HSLM-A
Bang 1. Cac théng s6 ky thuat ctia mé hinh HSLM-A

Ki hiéu doan tau van nang Al A2 A3 A4 | A5 | A6 | A7 | A8 A9 | A10

S6 toa trung gian N 18 17 16 15 14 13 13 12 11 11

Chiéu dai toa D (m) 18 19 20 21 22 23 24 25 26 27

K/c gid chuyén huéng d (m) 2,0 35 2,0 30 | 20 [ 20 [ 20 | 25 2,0 2,0

Tai trong truc P (kN) 170 200 | 180 | 190 | 170 | 180 | 180 | 190 | 210 | 210
N x 170kN —

LLLLLLLELL L

Hinh 4. M6 hinh doan tau téc do cao HSLM-B

2.2, Cac diéu kién dugc ap dung hé sé déng luc khi phan
tich két cau cau theo mé hinh tinh

Diéu kién chon mé hinh phan tich tinh hay mé hinh phan tich
dong luc la bat budc theo Diéu 11.4.4 [3]. Theo d6, cac cau dudng
sat théa man cac diéu kién sau day khong yéu cau mé hinh phan
tich déng va ap dung hé sé déng luc (1+@) khi phan tich két cau
theo mé hinh tinh:

a) V&i van toc thiét ké v < 200 km/h

- Cau c6 so do lién tuc;

- Cac loai cau khac cé gia tri tan sé dao dong tu nhién (ing vai
dang thiic (mode) thit nhat n nam trong giéi han quy dinh 6 Hinh 5.
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Hinh 5. Gidi han tén s6 dao ddng udn thang diing tu nhién n_ tuong ting véi mode
the 1 theo Tiéu chudn TCYN 13594-3 2022 (Hinh 32 clia TCVN)

b) V&i van toc thiét ké v > 200 km/h

- C4u gian don co chiéu dai nhip L = 40 m va c6 gia tri tan s6
dao dong tu nhién (ing véi dang thiic (mode) dao dong thi nhat n,
nam trong gidi han quy dinh & Hinh 5.

- Cau gian don cé chiéu dai nhip L > 40 m, c6 tan s6 dao déng
tu nhién (g véi dang thiic (mode) dao déng thi nhat n, nam ngoai
gidi han quy dinh & Hinh 5 nhung c6 n,>1,2n va co ty 1&é v/n < (v/

N, Trong d6, n, 1a tan s6 dao ddng xoén tu nhién theo mode thu
nhat va gia tri (v/nO)Iim dugc quy dinh trong Phu luc M [3].

- Cau gian don L<40 m, khéng quy dinh n, c6 n, >1,2n,va v/
n, < (v/ny), .

2.3. Cac quy dinh vé kiém tra diéu kién an toan va tién ich
ctia két cdu cau lién quan dén ap dung hé sé déng luc

Ngoai viéc xét dén hé sé dong luc dé xét dén su gia tang cac
hiéu ting ndi lyc va bién dang trong két cau (ling suat, dé vong, gia
t6¢, chuyén vi...) nhu déi véi cau trén dudng 6 té, ddi véi viéc thiét
ké& két cau cau trén dudng sét, hé s6 déng con dung dé kiém tra tiéu
chi tién nghi cho hanh khach va gia téc dao déng mat cau dé dam
bao 6n dinh dudng ray. Cac quy dinh nay thé hién tai TCVN 13594-2
2022 gobm:

-Tai A 2.2 [1]: T6 hop tdi trong dugc dua vao tinh todn khi hoat tdi
giao théng va tdi trong gi6 tdc déng déng thai cé thé bao gom:
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Hoat tai dudng sit thdng ding ké ca hé s6 dong luc, tai trong
dudng st theo phuong ngang va luc gié vai mai tai trong dugc xét
nhu |a tai trong dan dau cla t6 hgp tai trong xay ra dong thai.

-A.4.2.2.4[1] Bién dang ngang va dao déng ngang clia dam cdu:

Bién dang ngang va dao déng ngang ctia dam ciu dugc kiém
tra cho cac t6 hgp dac trung mé hinh LM 71 va SW/0 béng viéc nhan
vGi hé s6 dong luc @ va a (hodc tuong tng vdéi hé sé dong luc doan
tau thuc), tai trong gié, luc Iac ngang, luc ly tam tuang Ung véi Diéu
11.4, TCVN 13594-3:2022 va hiéu Ung cla sy chénh léch nhiét do
theo phuong ngang cau.

- A.4.3 Gid tri gi6i han d véng thdng ding I6n nhdt cho tién nghi
hanh khdch

-A.4.3.1 Tiéu chi tién nghi cho hanh khdch

Su tién nghi ctia hanh khéach phu thuédc vao gia téc thang
diing bén trong toa tau b, trong qua trinh di chuyén trén dudng dé
dén, di qua va ra khoi cau.
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Hinh 6. Chuyén vi thdng dting cho phép Ién nht 8 cho cdu ¢6 = 3 nhip gian don ké
tiép nhau vdi gia 8¢ théng diing cho phép b, = 1 m/s* trong mot toa theo vén téc v (km/h)
Bang 2. Mic d6 tién nghi khuyén nghi

Mrc do tién nghi Gia téc thang ding b, (m/s?)
Rat tot 1,0
Tot 1.3
Chdp nhan 2,0

Gia tri b, khuyén cao trong Bang 2. Viéc kiém soat b thong qua
ty 1é gitta chiéu dai nhip cau L va do véng téi da cho phép & (L/8)
theo biéu d6 quan hé gitra (L/8) va L cho trudng hap b,=1,0 m/s?
trinh bay trén Hinh 6.

Chuyén vi thdng ding 6 dugc xac dinh v6i mé hinh LM 71
nhan véi hé s6 dong luc ¢ va gia tri ctia a = 1, tuong Ung vdi Diéu
11.4, TCVN 13594-3:2022.

Céc gia tri L/8 dua ra trong Hinh 6 cho cac dam dugc g6i d&
don gian va&i ba nhip hodc nhiéu hon. Véi cau mét nhip don hoac
mot day ca hai dam don gian dugc goi d6 hodc hai nhip lién tuc,
cac gia tri L/& dugc cho trong Hinh 6 dugc nhan véi 0,7. DGi véi cac
chuéi lién tuc c6 ba hodc nhiéu nhip hon, cac gia tri cta L/& dugc
cho trong Hinh 6 dugc nhan vdi 0,9.

Dai vGi cac muc do thoai mai khac va gia téc thang ding t6i da
cho phép lién quan, cac gia tri cGia L/& dugc cho trong Hinh 6 c6 thé
dugc chia cho b, (m/s?).

3. TINH TOAN HE SO DONG LUC

3.1. Hé 56 déng luc do mé hinh doan tau LM71 (SWO0, SW2)

Hé s6 déng ky hiéu la @ dugc dinh nghia chi sy gia tang hiéu
Ung tinh cGla mé hinh tai trong doan tau tiéu chuan ap dung & chau
Au ky hiéu LM71, SW/0, SW/2, dugc ldy hodc la ¢, hoac la ¢, phu
thuéc vao diéu kién bao tri dudng ray. Theo Diéu 11.4.4.5.2 [3], hé
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s6 déng luc @ 1a moét ham phu thudc vao chiéu dai L, nhu thé hién
trong cac hé thic (1) va (2) véi dam gian don L 1dy bang chiéu dai
nhip tinh toan. Khuyén cao ctia TCVN 13594-3-2022 nén hé sé déng
luc nén ldy béng o..

- Trudng hgp dudng ray dugc bao tri can than:

1,44
P02 )
Vé6i 1< ¢,<1,67
- Trudng hgp dudng ray dugc bao tri tiéu chuan:
=28 om 2
Jr, -02

VGil<,<2,0

3.2. Hé s6 ddng luc do mé hinh tai trong doan tau thuc va
md hinh tai trong doan tau HSLM

a) Khi phan tich két cdu theo mé hinh dong luc

@ =max|y,, /v, |-1 (3)

Trongdé:y, - Phan ting dong Ién nhat; y_ - Phan tng tinh I6n
nhat tuong Ung & bat ky diém dac biét nao trén két cau do doan tau
thuc hoac mo hinh HSLM.

b) Khi khéng yéu cau phan tich theo mé hinh dong luc

Dé tinh toan hiéu (ing déng ti chuyén déng clia cac doan tau
khai thac thuc t€ & van téc cho phép, cac luc va moé-men dugc tinh
toan tu tai trong tinh da phan loai dugc nhan véi moét hé sé (1+@)
tuong Ung vai van téc phuong tién cho phép I6n nhat. Cac hé sé
déng (1+¢) cling dung dé tinh toan hu héng mai.

Tai trong tinh do doan tau thuc & van téc v, (km/h), sé dugc
nhan vdéi:

(1+¢) = 1+¢'+¢" cho tuyén dugc bao tri tiéu chuan 4)
Va (1+¢) =1+¢'+0,5¢" cho tuyén dugc bdo tri cdn than (5)
Trong dé:

- ¢’- Phan gia tang cla hiéu tng tai déng dugc tinh toan (Ging
suat, chuyén vi, gia téc dam cau...), do yéu t6 van téc di chuyén cla
mé hinh hoat tai (doan tau) gay ra.

- @"- Phan gia tang cda hiéu ting tai déng dugc tinh toan (Ging
suat, chuyén vi, gia t6c dam cau...), do cac khuyét tat tuyén dudng
va su khiém khuyét ctia doan tau tuong Ung.

- Khi két cdu c6 tan s6 dao dong tu nhién n trong gidi han trén
Hinh 5 va van téc dudi 200 km/h thi:

oo — K veik<076 ©)
1-K-K~°
¢'=1,325 Vv6iK=0,76 )
O day:
.
21 n, 8
(L 12 Yy
v 9| _(L,n, - . 9)
=——|56e F50 S—=—1le ' |1 (¢ 20)
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Véi: a'=v/22 néuv <22m/s (79,2 km/h) vaa’=1 néuv>22m/s. (10)

Trong do:

v - Van t6c 16n nhat cda phuong tién (m/s);

n, - Tan s6 dao déng udn (Hz);

L,- Chiéu dai nhip hodc x4c dinh theo Diéu 11.4.4.5.3 (m);

a’- Hé s6 van téc.

- Khi két cdu c6 tan s6 dao dong tu nhién n, khong trong gidi
han trén Hinh 5 va van toc I6n hon 200 km/h thi ¢’ va @” xac dinh
bang phan tich mé hinh dong luc [3].

¢) Ap dung hé s6 dong luc vao hiéu tng cia hoat tai doan tau
khi phan tich két cau

Diéu 11.4.4.6.5 [3] quy dinh, dé thiét ké ciu, dua vao tinh toan
tat cad cac hiéu Uing cla tai trong thang ding c6 gia tri bat Igi nhat cha:
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(1+ ¢+0,5¢") x (HSLM hodc RT) hoac;~

@xLM71 (hodc SWO véi cau lién tuc) } (11)

HSLM va RT la hiéu tng tinh do doan tau HSLM va doan tau thuc.

Nhan xét:

- T (11) cho thay, trong bai toédn thiét ké cau trén BDSTDC yéu
cau tinh toan ca hé sé déng luc ¢ do mé hinh tai trong doan tau tiéu
chudn LM71 (SWO0 vdi cau lién tuc) va (1+¢) cho mé hinh doan tau
khach hodc mo hinh doan tau thuc.

- Tur (9) chira rang ¢” chi phu thudc vao L,

- Doan tau BSTDC thudng c6 van téc I6n, vi vay gia tri o
thudng bang 1.

4. AP DUNG TINH TOAN HE SO DONG LUC CHO MOT SO KET
CAU NHIP DAM GIAN DON BE TONG DU UNG LUC CO CHIEU DAI
NHIP TRUNG BINH

4.1. Tinh todn hé sé ddng luc cia cac mé hinh doan tau
LM71 va SHLM

Ap dung céc phuong trinh (1) dén (9) dé tinh toan hé s6 dong
luc cha doan tau LM71 va HSML trong ndi dung thiét ké cac cau
dam gian don bé téng du tng luc (BTDUL) mat cat dang hop, chiéu
dai nhip la20 m, 24 m, 32 m va 40 m st dung trén BSTDC, théda mén
diéu kién khéng can phan tich két cau theo mé hinh dong luc. Cac
muc van t6c di chuyén xem xét 1a 150, 200, 250, 300 va 350 km/h,
két qua ghi trong Bang 3.

Bang 3. K&t qua tinh toan hé s6 dong luc @ va (1+@) cho cac dam gian don co chiéu dai nhip 20, 24, 32 va 40 m véi van téc 150, 200,

300 va 350 km/h
e w . Bao tri can than Bao tri tiéu chuan
L (m) Van tocvkm/h | Tansé n, He s6 K ¢’ 0"
¢ (m/s) (Hz) X
(1+o) 0, (1+9) o,
150 (41,67) 0,10263 0,11573 1,2623 1,4088
200 (55,56) 0,13684 0,16479 1,3113 1,4579
250 (69,44) 0,17102 0,21384 1,3604 1,5069
20 300 (83,33) 1016 0,20523 0,27267 029308 1,4192 115701 1,5658 93551
350 (97,22) ' 0,23945 0,34051 ' 1,4871 ' 1,6336 '
150 (41,67) 0,11795 0,13587 1,2287 1,3214
200 (55,56) 0,15727 0,19226 1,2851 1,3778
250 (69,44) 0,19656 0,25701 1,3498 1,4425
24 300 (83,33) 36 0,23588 0,33293 018550 1,4257 12645 1,5184 | 18967
350 (97,22) ! 0,27519 0,42373 ' 1,5165 ! 1,6092 '
150 (41,67) 0,13942 0,16575 1,1825 1,1993
200 (55,56) 0,18589 0,23846 1,2552 1,2720
250 (69,44) 0,23233 0,32553 1,3423 1,3591
32 300 (83,33) jps 0,27881 0,43330 003357 1,4501 08388 1,4669 | 12583
350(97,22) ' 0,32528 0,57176 ' 1,5885 ' 1,6053 '
150 (41,67) 0,15689 0,19168 1,1946 1,1975
200 (55,56) 0,20919 0,28002 1,2829 1,2858
250 (69,44) 0,26144 0,39009 1,3930 1,3959
300 (83,33) 0,31374 0,55240 0.00577 1,5308 1,5337
40 3,32 1,05510 1,08266
350 (97,22) 0,36604 0,73212 1,7350 1,7379
122 6‘ s 1,80 I
= 1,20 AN 7170 |[ (P I )
=1, ™ x 7 [lv=3s0km/ml = v=350kmfh|
118 g 1601 =5y =
’ N\ D ST (ite)
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Hinh 7. Biéu d6 quan hé giita hé s6 dong Iuc cia doan tau LM71 theo chiéu dai nhip (L)

Hinh 8. Biéu dd quan hé giita hé s6 dong luc cia doan tau HSLM theo (L) va téc do
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4.2, So sanh hiéu ting do tai trong doan tau khi phan tich
két cau cau trén PSTDC

Quy dinh & Diéu 11.4.4.6.5 [3] dugc hiéu la can tinh toan hiéu
Uing tinh va nhan véi hé s6 dong luc tuong ing: Cda (1+ ¢’+0,5¢")x
(HSLM hodc RT) va so sanh véi tri s6 @ x LM71 (hodc SWO v&i cau lién
tuc) d€ chon tri s bat Igi d€ phan tich an toan két cau. Trén Bang 4
gidi thiéu két qua tinh toan so sanh tri s6 cuc dai ctia phan luc goi,
mod-men va d6 vong tuong Ung vai 4 loai dam gian don BTDUL da
dé cap trén cung vdi cac hé sé dong luc tir Bang 3.

* Nhdn xét vé cdc gid tri ciia hé s6 dong luc va hiéu tng tinh todn

tuong ung:

- Hé 56 dong @, va @, clla mé hinh doan tau LM71 giam ty 1é
nghich v&i ctia chiéu dai nhip (Hinh 7), véi cac nhip gian don 20 m,
24 m, 32 mva 40 m, ¢, I6n hon ¢, max la 23,5%.

- Gia tri thanh phan ¢” trong cong thic tinh hé s6 déng luc
(1+¢) ca mé hinh doan tau khach HSLM kha 16n véi cac nhip gidn
don nhé hon 30 m, trong khodng chiéu dai nhip tir 30 m dén 40 m
@” c6 tri s6 khong dang ké.

- Su bién d8i clia cac hé s (1+@) va (1+¢)° phu thudc vao chiéu
dai nhip va van téc di chuyén clia doan tau thé hién trén Hinh 8
khong cé quy luat ré rang va kha phuc tap, trong d6 (1+¢)°Ién hon
nhiéu nhat 13 9,85% so vdi (1+¢).

Bang 4. So sanh hiéu ng tinh phat sinh trong két cau nhip dam gian don do tac dong clia cdc mé hinh tai trong doan tau BSTDC cling

vGi hé s6 dong luc tuong Ung
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max LM71

max HSLM -A

M3 hinh doan tau thiét ké

max HSLM -B

Hiéu tng max phat sinh Do tac déng ctia mé hinh tai trong doan tau
trong két cau A
o LM71 (SWO0) HSLM (& van téc 350km/h)
<
= LM71 o, | oLM71 HSLM-A | 149 | (1+@)x HSLM-B | 1+ | (1+@)x
HSLM-A HSLM-B
Phan luc g6i (kN) 2.589,4 2.996,0 1.053,15 1.566,1 1.147,5 1.706,4
I M6-men uén (kN.m) 12.099,2 by 13.988,9 4.751,5 e 7.066,0 4.335,0 e 6.446,6
o [N ~N ~N
o~ N <) <o)
I | Boveng & (mm) 20047 | = 2,3195 07873 | X 1,1707 14365 | 2,1362
TyléeL/ & 9.976,5 8.622,5 25.403,2 17.083,8 13.922,7 9.362,4
Phan luc g6i (kN) 2.928,5 3.298,8 1.135,8 17224 1.338,7 2.030,1
€ M6-men uén (kN.m) 16.594,9 L 18.693,4 6.111,5 2 9.268,1 6.885,0 2 10.441,1
< © v 2
~N — —
il | D6 vong & (mm) 36386 | = 4,0987 1,3400 | 2,0321 30192 |1 4,5786
TyléeL/ & 6.595,9 5.855,5 17.910,4 11.810,4 7.949,1 5.241,8
Phan luc g6i (kN) 3.592,4 3.893,7 1.364,5 2.167,5 1.726,6 2.742,7
€ M6-men uén (kN.m) 27.507,2 3 29.814,5 112235 | R 17.828,5 123250 | R 19.578,3
(o] [\a] (o] o0
[ce] [e] (o]
T | D6 vong & (mm) 70150 |2 7,6034 34382 |1 54615 37756 |2 5,9976
TyléeL/ & 4.561,6 4.208,6 9.307,2 5.859,2 8.475,5 5.335,5
Phan luc g6i (kN) 4.246,7 4.480,7 1.501,6 2.605,3 2.116,5 3.672,1
€ M6-men uén (kN.m) 35.091,2 e 37.024,7 13.1623 | 8 22.836,5 19.550,0 |8 33.919,3
o n n n
5 n on on
A D6 véng 6 (mm) 13,613 2 14,363 5,1109 ~ 8,8673 7,5838 ~ 13,158
TyléeL/ & 2.938,4 2.784,9 7.826,4 4.510,9 5,274,4 3.040,0
1101 — L
@ Nhip gian don L=40m
60001~ ~~-=-=-—--®@ Nhip gidn ddn L=32m~-~~-=~---=--=-
= ® Nhip gian don L=24m
L e — ® Nhip gian ddn L=20m ~~"" """
B
8. 4000~
-5
£ 2000t-24-B-0-0-# B
10001- -
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max LM71
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max HSLM -A max HSLM -B
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min LM71 min HSLM -A
M6 hinh doan tau thiét ké

min HSLM -B

Hinh 9. Bi€u d6 so sanh hiéu ting I6n nhat do cac mé hinh tai trong doan tau LM71,
HSLM-A va HSLM-B nhan vdi hé s6 dong luc tuong ting

- Hiéu Ung tinh tiéu chudn phat sinh trong két cau cau gidn
don dugc khao sét do tai trong doan tau LM71 I6n hon nhiéu so
vGi doan tau khach HSLM: M6-men 1én hon tir 165,6% dén 179,1%;
phan luc goi tir 145,8% dén 182,8%; dd vong ti 104,0% dén 166,3%.

- Hiéu tng tinh nhan véi hé s6 dong luc (hiéu tng gia tinh)
do tai trong doan tau LM71 c6 xu thé gan sat hon vdi hiéu ting cla
doan tau khach HSLM: M6-men 16n hon tit 9,15% dén 97,9%; phan
luc g6i 22,0% dén 91,3%; dd vong tir-10,5% dén 26,7%. Muc chénh
¢6 xu thé gidm khi tang chiéu dai nhip, véi chiéu dai nhip L=40 m
hiéu ting mé-men chénh dudi 10%.

- Anh huéng clia van t6c doan tau biéu hién ré trén cac Hinh
7,8 va 9 & dai van téc nho hon 250 km/h, hé s6 déng luc ctia mé

hinh doan tau khach HSLM c6 xu thé giam khi chiéu dai nhip tang
Ién tuong tu nhu quy luat bién d6i ctia hé s6 dong luc do mé hinh
doan tau tiéu chudn LM71. Tuy nhién, & dai van t6c cao hon ti 250
km/h dén 350 km/h, quy luat bién thién cta hé s6 dong luc c6 xu
thé ngugc lai, gia tang cling vdi su gia tang cda chiéu dai nhip. Két
qua nay phu hgp véi nghién clu cGa nhiéu tac gia trén thé gidi [6,
7,8,9,10].

5.KET LUAN

Két qua nghién ctu trén cho phép lam ré mét s6 van dé sau day:

- Trong TCVN 13594-2022, thiét ké cau trén DSTDC, diéu kién
ap dung cac hé s6 déng luc ¢ va (1+@) la khac biét va dugc quy dinh
rat chat ché phu thudc vao diéu kién yéu cau/khéng yéu cau phan
tich két cau theo moé hinh bai toan déng luc hoc.

- Hé s6 dong luc do doan tau tiéu chudn LM71 (@) kha don
gian, phu thudc va c6 xu thé giam tri s6 theo chiéu dai nhip cau,
trong khi hé s6 dong luc ctia mé hinh doan tau khach HSLM (va
doan tau thuc) tinh toan kha phuc tap, trong dé anh hudng cta yéu
t6 van téc di chuyén clia doan tau (@) o vai trd cha dao, dac biét 1a
& dai van téc I6n han 250 km/h.

- VGi cac nhip nhoé hon 24 m, hiéu Ung tinh phat sinh trong két
cdu cau co xét tGi hé sé dong luc (gia tinh) do mé hinh doan tau
LM71 6 gia tri I6n han nhiéu so véi mé hinh doan tau khach HSLM
va thudng dugc chon lam can cd ki€ém tra an toan két cau. Véi cac
nhip 16n hon 24 m, hiéu Ung gia tinh cta 2 loai m6 hinh doan tau
c6 xu thé xap xi nhau, ré nét nhat & dai van téc I6n tir 250 km/h dén
350 km/h.

- K&t qua khao sat moét s6 dang cau BTDUL gian don mat cat
hinh hép &p dung phd bién trén cac tuyén BDSTDC & nudc ngoai
cho thay déu théa man yéu cau khong can phan tich két cdu theo
mo6 hinh déng luc va c6 dod cling 16n thé qua ddi chiéu vdéi biéu dé
khéng ché dé véng & Hinh 6 cho thay cac loai két cau cau nay déu
thoa man tiéu chi tién ich cho hanh khach rat t6t (b, = 1,0 m/s?) véi
téc d6 dén 350 km/h.
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