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TlM TAT

Hien nay, ket cdu tang trén dueng sét tic do cao trén the gici
str dung hai loai k&t cdu 1a duing ca dé ballast va duang khang
ca dé ballast. Ddi vai ket cdu téng trén ca da ballast, ta vet be
tang du irng lrc (TVBT DUL) da dugc sir dung phd bign va ring
réi nhat trén the gidi. Viet Nam hign nay ciing d& lam chi deoc
cing nghé san xuét TVBT DUL, tuy nhién cac san phdm ta vet
chi y&u phuc vu cho dwang sét chuyén dung, duing sat phd
thong va duang sat da thi. TVBT DUL cho duang sét tdc do cao
van chua deoc nghign cou. Bai bao dé xut nghién ciru tinh
toan mat dang k&t cdu TVBT DUL cho dring sat tdc da can dap
irng diéu kién ky thuat cia Viet Nam nhu tdc do thigt ke 3al
km/h, tai trong truc 22,5 tan/truc. Ta vet duge dé xudt thist
ke vari vat ligu be tong cuang do cao CBO, thép dv ang lec &7
duge st dung trong tinh toan vai ma hinh ddm trén nén dan hai.
K&t qua tinh toan cho thdy ta vet hoan toan dam bao yéu céu
vé khé ning chiu lrc.

Tir khéa: Ta vet be tong du ¢ng lvc, duirng sét tdc da cao, duang
cd da ballast, tai trong truc, thigt ke.

1.DAT VAN PE

Pudng sat dugc xac dinh la mét trong ba dot pha chién lugc
can uu tién dau tu dé phat trién kinh té - xa hoi, ngoai ra con bao
dam quéc phong - an ninh, thich tng vdéi bién déi khi hau va phat
trién bén viing [1]. Ngay 30/11/2024, Qudc héi Viét Nam da thong
qua chu truong dau tu dy an dudng sat téc dé cao trén truc Bac
- Nam, la mét trong nhiing du &n ha tang giao théng quan trong
cha Viét Nam, nham két néi Ha Noi va TP. H6 Chi Minh, di qua 20
tinh, thanh phé truc thudc Trung uong véi téng chiéu dai khoang
1.541 km, tuyén dudng déi khé 1.435 mm, t3c d6 thiét k& 350 km/h,
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tai trong truc 22,5 tan/truc [2]. Du an la céng trinh ¢ quy mo I6n
nhat tur trudc dén nay, chua cé tién 1é thuc hién. Diéu nay cling dat
ra nhiéu thach thic cho qua trinh trién khai xay dung du an & Viét
Nam vé mat cdng nghé va ky thuat. VGi cong nghé dudng sat téc do
cao chay trén ray hién dang ton tai hai dang két cau tang trén la két
cdu dudng cé da ballast va két cdu dudng khong cé da ballast [3-7].
Trong két cau tang trén dudng c6 da ballast, ta vet 1a bé phan chinh.
TVBT DUL da dugc st dung réng rai trén thé gidi do cac uu diém
nhu d6 bén va tudi tho cao, tinh 8n dinh va an toan cao, kha nang
chiu lyc va phan bé tai trong t6t, gidm chi phi bao tri, bado duéng,
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than thién véi méi trudng va thi cong thuan Igi. Vi nhiing yéu cau
vé mat téc do va tai trong dudng sat téc do cao dac thu & Viét Nam
nhu van toc thiét ké doan tau 350 km/h va tai trong truc 22,5 tan/
truc, do vay khong thé dp dung céc két cau ta vet dinh hinh clia cac
nudc trén thé gidi vao Viét Nam. Hién nay, dudng sat Viét Nam dang
st dung céc loai TVBT DUL nhu: Ta vet TN1, TN1C, TN1P, S2, S2.PM-
CTB, 5R-HL, ta vet ghi, ta vet ngan, ta vet du Ung luc dat trén hép
chéng rung... trén dudng st phd théng, dudng sit chuyén dung
va dudng sat do thi. Tuy nhién, TVBT DUL cho dudng sét téc dé cao
van chua dugc nghién ctru & Viét Nam. Bai bao dé xuat mét loai két
cau TVBT DUL cho duding sat téc do cao dap tng diéu kién ky thuat
duding sat téc do cao tai Viét Nam.

2. DE XUAT THIET KE KET CAU TVBT DUL PUGNG SAT TOC
PO CAO
2.1.Vatliéu
-Bé tédng cudng d6 cao C60 theo tiéu chudn chau Au Eurocode
21[8]
+ Cudng dé chiu nén dac trung: f = 60 Mpa;
+ Cudng d6 chiu nén trung binh (28 ngay tudi): f_=68 Mpa;
+Mo6-dun dan hoi cat tuyén: E_=39.000 Mpa;
+ Cudng d6 chiu kéo doc truc trung binh: f|_=4,4 Mpa.
-Thép du ting luc ®7 véi lyc cang ban dau P =325 kN.
- Sau khi truyén luc dy Ung luc tai mat cat dat ray/mat cat gilra
tavetP . =2456kN (tinh theo EN 1992-1-1[8]).
2.2. Dé xuat thiét ké
TVBT DUL duéng sat toc dé cao dugc dé xuat thiét ké véi chiéu
dai 2,6 m. M3t cat ngang ta vet tai vi tri dat ray va tai vi tri gi(ia ta vet
nhu Hinh 1 va Hinh 2.
Thép du ing luc o7
' 170

235

| 314

Hinh 1. Mét cdt ngang ta vet tai vi tri dat ray
- Cac gid tri d6i véi mat cat ta vet tai vi tri dat ray:
+ Dién tich mat cat bé tong A =638,6 cm?
+ Chiéu rong tai ddy B =31,4 cm;
+ M6-men quan tinh [r=28.201,47 cm4;
+ Mé-men tinh mat cat phan dudi Wr,bot=2.653,10 cm?;
+Mé-men tinh mét cat phan trén W, =-2.191,20 cm’;
+ Do léch tam thép dy ting luc e, =-2,23cm.

Thép du ung luc o7
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N
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Hinh 2. Mdt cdt ngang ta vet tai vi tri gifa ta vet
- Cac gia tri d6i vai mat cat ta vet tai vi tri gilia ta vet:
+ Dién tich mat cat bé tong A =487,5 cm?,
+ Chiéu rong tai day B =28,0 cm;
+Mé6-men quan tinh 1 =16.609,32 cm*,
+M6-men tinh mit cat phan duéi W, =1.774,50 cm®;
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+ Mé-men tinh mat cat phan trén W,_,,,=-1.638,00 cm’;
+ D0 léch tam thép du Ung luc e =-0,99 cm.

3. NGHIEN CU'U TiNH TOAN KET CAU TVBT DUL PUOGNG SAT
T6C DO CAO DAP UNG PIEU KIEN KY THUAT TAI VIET NAM [9]

3.1. M6 hinh tinh toan

Thuc hién tinh toan két cau TVBT DUL v6i mé hinh dam trén
nén dan héi véi cac thong s6 sau:
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Hinh 3. M4 hinh dam trékn l;10(;_‘n dan hoi
-DPoan tau:

+Taitrong trucA_ =225 kN;

+T6c¢ dd chay tau V=350 km/h.

- Ray va dém ray:

+Mé-men quan tinh cla loai ray 60E1 | =3.038 cm?;
+Mo-dun dan héi cliaray E_ = 210.000 N/mm?

+ Do cling clia tam dém ray ¢, =600 kN/mm.

- K&t cau dudng:

+ Khé dudng 1.435 mm;

+ Khoang cach ta vet a = 600 mm;

+ Dién tich day ta vet 772.000 mm?

+Mo-dun dan héi clia da ballast va nén dudng C, = 0,1 N/mm?;
+ Khoang cachtim hairay L = 1,51 m.

3.2. Xac dinh gia tri tai trong tac dung lén ta vet
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Hinh 4. So dd truyén tai trong
- Tai trong dac trung tac dung trén vi tri dat ray cda ta vet doi
vdi téi trong ddng khai thac tiéu chuin.

B = A“zﬂ(l + kpky)kak, = 120,93 kN (m

Trong do:
Kp - Hé s6 gidm chan clia dém ray, Kp = 1;
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Kv - Hé s6 téc d6 khiV =350 km/h, Kv =0,75;

K. - Hé s6 bién déi phan b tai trong theo phuong doc gitra cac
tavetdo huhdng nén dé, K =1,35;

K, - Hé s6 phan b tai trong theo phuong doc giifa cac ta vet,

K,_0,46.
- Tai trong phan bé trong ta vet dudi dé ray:
brail+27 (2)
e = rail ctop — 20’44 cm
Trong do:

e - Mét ntia chiéu dai phan b tai trong tir dé ray dén truc quan
tinh cla mat cat;
b, - Chiéuréng déray, b _=15cm;
Z " Khodng cach tU mdt trén ta vet tdi truc cia mé-men
quan tl'nF\, Z, .,=12,94 cm;
- Chiéu dai ap luc nén da ballast:
L-¢ (3)

L, =—=54,50cm
2

Trong do:

L - Chiéu dai ta vet, L =260 cm;

¢ - Khoadng cach tim hairay, c=151 cm;

- Chiéu dai canh tay don cta néi luc (P, /2):

A="2"-1703cm @)

2
3.3. Xac dinh mé-men uén déc trung
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Hinh 5. S¢ d6 phan bo tai xac dinh mo-men udn
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Hinh 6. Biéu d6 md-men uén Mc,neg, 100 ddi véi khé dutng 1.435 mm
- Mé-men uén duong cua ta vet tai vi tri dat ray:

Micr,pos = kirk 2 = 16,48 kNm (5)
Trong dé: k= 1,6.
- M6-men udn &m clia ta vet tai vi tri dat ray:

My rneg = 0.5. My rpos = —8,24 kNm (6)
- Mé-men uén am cUa ta vet tai vi tri gilia ta vet:
Mk.c.m:;.: = kl.cI’ko.ncg.IOOXIUD = —13,06 kNm (7)

Trong dé: k. = 1,6
Tra biéu d6 Hinh 6 dua vao ty s6:
B — 0,89 va< =059
B Iy
Ta co:
MC,HEg,]OD = _6,75 kNm.
- M6-men uén dudng cla ta vet tai vi tri giia ta vet:
Mk.c,uos’: 0,7. Mg cneg = 9,14 kNm (8)
3.4. Kiém toan
Ung suat kéo I6n nhét trong bé téng (O ) dO MO-men udn
dac trung (M,) khéng dugc vugt qua cudng do chiu méi cla bé tong
f 0 = 3:0 MPa trong suét thai han st dung cda ta vet.
- Kiém tra mat c3t ta vet tai vi tri dudi dé ray:
+ Kha nang chiu md-men uén duong:

_ Pmaz |, PmezXepr | Mirpos _
Octmax = A_r+m+m = 2,44 MPa < 3,0 MPa — Dat (9)

+ Kha nang chiu mdé-men uén am:

Pmez P xe Micr,
Octmax = % + %ﬂ:r + ﬁ = —0,25 MPa < 3,0 MPa — Bat (10)

- Kiém tra mat ct ta vet tai vi tri gilra ta vet:
+ Kha nang chiu md-men uén duong:

_ Pmaz | Pmez¥epe | Micpos _
Octmax = v —Wc,lmt —Wr.bor — 0,33 MPa < 3,0 MPa — Pat (11)
+ Kha nang chiu mo-men uén am:
_ Ptz P zXepe My cpos _
Octmax = 75~ Wewp + Worop 2,88 MPa < 3,0 MPa — bat 12)

Két qua cho thay, két cau ta vet dap ting kha nang chiu luc
trong trang thai gi¢i han cudng do.

4. KET LUAN, KIEN NGHI

Bai bao dé xuat kich thuéc hinh hoc cling nhu vat liéu cho mét
dang két cdu TVBT DUL dudng sat téc d6 cao phu hgp véi diéu kién
ky thuat Viét Nam. Viéc tinh toan noi luc cling nhu kiém toan két cau
cling dugc thuc hién. Cac két qua tinh toan dam bao tiéu chi chap
thuan clia cac tiéu chuan hién hanh. D& danh gia day du Gng xd clia
ta vet, hudng nghién cuiu tiép theo la trién khai sdn xuat thi nghiém
mau ta vet va thuc hién cac thi nghiém déi vai ta vet.
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