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BAN TOM TAT
Bai b4o nay trinh bay cach mé hinh phan tir cap va cach xac dinh lyc cing ban dau trong cap dé dam
bao hinh dang trac doc trong cau day vang. Qua trinh tinh toan da dugc cac tac gia da 1ap trinh thanh
mot chuong trinh tinh toan phuc vu trong viéc 1am luan van tot nghiép cho cac sinh vién chuyén nganh
cau duong va phuc vu cho thiét ké cac cong trinh thuc te.

ASTRACT

This paper presents a new method of modeling cable elements and determining the initial force in
cables to maintain the design profile of cable stayed bridges. The calculating process has been
developed to become a program for serving students major in Bridge Engineering and design

Engineers.

1. GIOI THIEU CHUNG

Do tinh thim my cao, vugt dugc nhip 16n va uu
diém vé kinh té, nhiéu ciu day ving (CDV) da
dugc xdy dung trén thé gidi trong thoi gian 50
nam qua.

Tai Viét Nam, cac CDV lon da va dang xay
dung 13 cidu My Thuan c6 nhip chinh L=350m,
cau Kién véi L=200m, cau Rach Midu (Bén
Tre), cdu Phit My ¢ Thanh phd HO Chi Minh,
cau Bii Chay véi L=435m, sau khi xdy dung
xong s& chiém ky luc dai nhat vé loai CDV mot
mat phing day, ciu Can Tho c6 nhip chinh
L=550m dai nhat Péng Nam A.

Hinh 1. 5 cho ngu:i di bo Huerfanos
(Chilg), L=26m+57m+26m=109m
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Theo cac nghién ciru vé giao thong nong thon
thi khu vie PBSCL can dén hon 65.000 cy cau
v6i chiéu dai nhip < 200m bic qua hé théng
kénh rach chéng chit ndi lién cac huyén thi. Do
didu kién dia chét, thi cong va kinh té, phuong
4n xay dung CDV duoc xem 1a t6i uu nhat.

Nhiéu ciu vuot dang CDV dugc xdy dung tai
cac thanh phé l6n & Nhat Ban, My, Anh, Trung
Qudc ... cho thdy chung khong nhimng phu hop
voi giao thong by hanh trong ndi thanh ma con
¢6 tinh thAm my cao vau uvu diém khac vé kinh
té.

Trong tinh todan CDV, mdt trong nhiing van dé
kho khan nhét 1a xéc dinh lyc diéu chinh cia
day viang dé dam bao hinh dang tric doc cua
cau. Do han ché vé 1y thuyét va nhit 13 cong cu
tinh toan cho nén ddy la mot nguyén nhan gay
tro ngai cho viéc thiét ké, 4p dung phd bién loai
cau ndy.

Dua vio cac nghién ctu vé phan tir ddy mém
[17[2][3][4], PPPTHH [6][8], Matlab, cac tac gia
da nghién clru, xay dyng mdt chuong trinh tinh
xdc dinh lyc cang trong ddy vang dé dam bao
trac doc ctia cau va chuyén vi nho nhét trén dinh
thap. Chuong trinh da dugc cac sinh vién
Truong PHBK sur dung trong cac d6 an, luan
van tdt nghiép vé CDV va tham gia tinh toan
mot s6 cong trinh thuc té.



2. NGHIEN CU'U TINH TOAN

2.1. MO HINH TINH TOAN
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Trinh ty tinh toan lyc diéu chinh cia day ving
nhu sau :

Buée 1 :

Cac day vang dugc treo ¢ trang thai ban dau véi
miii tén vong f, (gid thiét duy nhat cua phuwong
phdp) va chi chiu lyc cang do trong lugng ban
than day. Tu d6 ta co thé xac dinh chiéu dai day
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Hinh 2. M6 hinh tinh toan luc diéu chinh day ving.

Trong CDV, lyc cang trong cép giy ra cac
chuyén vi bén (cho cac vi tri neo khac), luc nén
trong thap va dam. Do béi luc cing trong day rat
nhay véi sy thay dbi nho vé hinh hoc nén
chuyén vi ciia ddm va thap phai dugc xem xét.
Hon nita anh huong cua lyc nén 1én kha nadng
nén udn doc tryc ciia dim va thap ciing phai
dugc tinh toan. Do d6 toan bo két cdu cau gdbm
day ving, dam, thap can phai dugc phéan tich
ddng thoi [5][7][9]. Dam va thap ciu dugc mod
hinh nhu phan tr khung. Cac day ving duoc
xem nhu phan tir ddy mém lién két v6i hé dam,
thap tai cac vi tri neo va tac dung 1&€n hé lyc nit
nhu hinh 2.

Duya vao phuong phap phan tir hitu han, phuong
trinh tinh toan cta hé nhu sau :

[K]lq] = [P]+ [P] (M

Trong do :
. [K] : Ma tran do cung gom chi cia

phan tir dam va thap.

[q] : Chuyén vi niit ciia hé.

[P] : Vecto tai trong twong duong.

[P.] : Vecto luc nut tai cdac vi tri dau
cap.
Viéc tinh toan ma trdn d¢ cung [K] va vecto tai
trong twong duong [P] chi la qua trinh 1ip ghép
cac ma trdn con, vecto con cO thé tham khao
trong cac tai liéu vé phwong phap phan tir hitu
han [6][8]. Kho6 khan con lai 1a xac dinh vecto
luc [P.] theo cac trang thai lam vi€c cua cap

[11(2][3].
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L, va lyc cang ban dau tai cac nut.

/ D, cos’ 0 H, D,
L, = + — -
cosa 2H EFcos’ @ EFH,
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Tinh [P.], thay thé vao (1) giai tim chuyén vi ciia
hé.

Buéce 2 :

Diéu chinh lyc cing day theo cac chuyén vi da
tim dugc (6). Do ta chi quan tam dén cao d6 cua
dam cau nén ta chi hidu chinh thanh phan
chuyén vi dimg :

'D
2 cos’ t9—$(vsin6’cos2 9)

(6)
Tinh lai [P.], thay thé vao (1) giai tim chuyén vi
cua hé.
Budc 3 :

Diéu chinh luc cing day theo cac chuyén vi da
tim dugc theo cong thure (7) :



H,=H, —?(\zsiné’cos2 49) (7)

Tinh lai [P.], thay thé vao (1) giai tim chuyén vi
cua hé. Kiém tra di€u kién.

So' d0 tinh to4n nhuw sau :

Khong thoa (*)

BUOC 1
- Gjé thiét £,
- quh [K],‘ [P]; [Pc 0
- Giai (1) tim [q/
|

*I
BUOC 2
- Tiqh [Pc]1theo (6)
- Giai (1) tim /q/

3

BUOC 3 (i)
- Tinh /P,]theo (7)
- Giai (1) tim /q/
|

v

KIEM TRA DIEU KIEN

Kiém tra vy, < A (%)
(A : Gioi han chuyén vi
lon nhat cua dam)

Thoa ( *]

KET QUA TINH TOAN

- Xuét file két qua
- Ve so d6 chuyén vi
- Ve biéu d6 lwc M, N

Hinh 3: So dd tinh toan diéu chinh CDV
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3. Vi DU TiNH TOAN - Tinh tai giai doan 1 : Trong lugng ban than két
cau (CT tu dong tinh toan).

Sau day xin trinh bay mdt vi du cu thé duoc tinh

toan bang chwong trinh. - Tinh tai giai doan 2 : 1.20 T/m

a. So' db tinh toan - Hoat tai thi cong : 1.50 T/m

- So @6 nhip : L = 65m + 145m + 65m = 275m, i
=5%, R=1000m.

Hinh 4. So dd ciu vi du tinh toan

- théu cao thap H = 50m, khoang cach cac
di€m neo trén dinh thap 1a Im.

Céc loai tai trong :

b. Cac dic trung vat liéu, hinh hoc hé

Phan tir E (T/m2) | y (T/m3) P':fszgn Am2) | 1(ma)
Cap D100 (1) 20389018 | 7.85 0.3 0.00785 0
CapD80 (2,8) |20389018 | 7.85 0.3 0.00503 0
Cap D60 (3,6,7) | 20389018 | 7.85 0.3 0.00283 0
CapD50 (4,5) |20389018 | 7.85 0.3 0.00196 0
Thap 20389018 | 7.85 0.3 0.96000 | 0.94985
D3m 20389018 | 7.85 0.3 1.02000 | 0.92320

c. Tinh toan lyc cing trong diy ving
S¢ d tinh ban diu
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Tai trong tac dung

File két qua tinh toan
KET QUA CHUYEN VI NUT

NUT Ux Uy Rz

1 0.004601 0.000000 -0.000102

2 0.004360 -0.000030 0.000047

3 0.003992 0.000079 -0.000013

4 0.003550 -0.000100 0.000001

5 0.003052 0.000000 0.000003

6 0.002561 -0.000080 0.000002

7 0.002105 0.000029 0.000004

8 0.001749 0.000036 0.000010

9 0.001499 -0.000025 -0.000053

10 0.001499 -0.000024 0.000053

11 0.001253 0.000039 -0.000011

12 0.000906 0.000023 -0.000004

13 0.000469 -0.000072 -0.000002

14 0.000000 0.000000 -0.000003

15 -0.000476 -0.000092 -0.000001

16 -0.000901 0.000073 0.000013

17 -0.001259 -0.000028 -0.000046

18 -0.001509 0.000000 0.000102

19 0.000000 0.000000 0.000000

20 0.004839 -0.003115 -0.000206

21 0.005047 -0.003160 -0.000210

22 0.005260 -0.003191 -0.000215

23 0.005476 -0.003208 -0.000217

24 0.000000 0.000000 0.000000

25 -0.004000 -0.002958 0.000170

26 -0.004172 -0.003001 0.000174

27 -0.004347 -0.003031 0.000178

28 -0.004526 -0.003048 0.000180

KET QUA NOI LUC PHAN TU

PT Pi Pj Mi Mij MJ

1 -241.4469 -232.7109 0.0000 140.2926 -301.8148
2 -474.4303 -467.8783 -301.8148 -75.7752 -177.3356
3 -589.9438 -583.3918 -177.3356 18.2948 -113.6748
4 -645.9467 -639.3947 -113.6748 1.9922 -209.9408
5 -646.5685 -640.0165 -209.9408 -0.8881 -119.4354
6 -590.2534 -583.9635 -119.4354 3.0150 -202.1345
7 -466.3227 -461.6926 -202.1345 7.4289 -110.6076
8 -329.0884 -326.4676 -110.6076 -79.3275 -375.6475
9 0.0000 0.0000 -375.6475 79.8804 -374.5918
10 -321.4766 -324.0974 -374.5918 -80.2425 -113.4933
11 -448.5320 -453.1620 -113.4933 8.4420 -197.2227
12 -560.5175 -566.8075 -197.2227 2.9276 -124.5221
13 -611.3936 -617.9456 -124 5221 -1.1431 -205.3641
14 -610.8363 -617.3883 -205.3641 1.7250 -118.7859
15 -560.0264 -566.5784 -118.7859 18.0112 -172.7917
16 -456.8330 -463.3850 -172.7917 -74.5498 -303.9079
17 -240.2163 -248.9523 -303.9079 139.2460 -0.0000
18 -1566.6352 -1190.3062 -84.8534 -84.8534 -84.8534
19 -938.1243 -930.1173 -84.8534 -84.3669 -83.8803
20 -653.1389 -645.1319 -83.8803 -87.2051 -90.5299
21 -345.7347 -337.7277 -90.5299 -45.2650 0.0000
22 -1497.0570 -1120.7280 70.1297 70.1297 70.1297
23 -891.8522 -883.8452 70.1297 69.7165 69.3033
24 -633.1142 -625.1072 69.3033 73.6684 78.0334
25 -347.4828 -339.4758 78.0334 39.0167 0.0000
26 277.8648 279.9650 0.0000 0.0000 0.0000
27 303.8884 305.0340 0.0000 0.0000 0.0000
28 181.0131 181.5260 0.0000 0.0000 0.0000
29 141 .5070 141.7190 0.0000 0.0000 0.0000
30 133.9964 134.2069 0.0000 0.0000 0.0000
31 183.7469 184.2415 0.0000 0.0000 0.0000
32 168.9974 169.5967 0.0000 0.0000 0.0000
33 377.7085 378.8873 0.0000 0.0000 0.0000
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34 371.9484 373.1273 0.0000
35 158.8239 159.4231 0.0000
36 168.3384 168.8330 0.0000
37 121.6618 121.8723 0.0000
38 128.3379 128.5499 0.0000
39 161.7987 162.3117 0.0000
40 279.6028 280.7484 0.0000
41 286.6725 288.7727 0.0000

So d6 chuyén vi

4. KET LUAN

- Nghién ciru da duogc sir dung trong cac do an,
ludn van tot nghiép cua sinh vién Truong DPHBK
vé CDV. Khi so sanh véi cac phuong phép tinh
khac, chuong trinh ¢6 toc do tinh nhanh hon, két
quéa thé hién ddy du goém file két qua, cac biéu
dd ndi luc, chuyén Vi ...(chuyén duogc sang
ACAD).

- Trong diéu kién hién nay cac chuong trinh tinh
két cau déu khong ¢ ban quyén nén két qua tinh
khong dam bao. Viéc tu xay dung chuong trinh
1a can thiét, c6 ¥ nghia vé& nghién ctu, img dung
trong thuc tién.

- Chuong trinh 14 nén tang ban dau cho cac sinh
vién c6 cic nghién ctru tiép theo nhu cic nghién
ctru vé anh hudng nhiét d6, mé hinh khong gian,
tu dong thiét ké, phén tich dong luc hoc ...
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Hinh 10. Biéu dd momen

0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

- Chuong trinh ciing ¢ thé str dung trong tinh
toan cac cong trinh thuc té. Gop phan phd bién
loai két cu nay phuc vu cho giao thong noéng
thon ciing nhu thanh ph.
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