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BAN TOM TAT

Dua trén cac 1y thuyét phan tich két cau, cdc tai liéu thu thép dugc, muc tiéu bai bao nay nham
mo ta phuong phap ting cudng két ciu nhip cau dam thép gian don bang cap cuong dd cao theo cac
qui trinh hién hanh cua Viét Nam. Phuong phap nay dya trén nguyén tac str dung luc nén két hop véi
momen ubn nhim cai thién kha ning chiu ubn, chiu cit cua tiét dién, giam d6 vong va dao dong cua

két cau nhip.

ABSTRACT

On the basis of structural analysis theory, obtained documents, the aim of this paper is to describe
the method of post-tensioning as a mean for strengthening single span steel bridge follows present
Vietnamese rules and regulations. This method is based on principles using pressing force and
moment to increase the flexural and shear strength of section and to decrease span deflection and

agitation.
1. GIOI THIEU

Viéc ung dung phuong phap ting cuong bing
cap cuong do cao trong két cau nhip cau bé
tong ¢t thép da va dang dugc ap dung rong
rai, tuy nhién phuong phap nay con rt han che
dbi véi két cdu nhip cu thép. Trong bai viét
nay nhiam gidi thiéu phuong phap tinh toan gia
cuong dam thép bang cap cudng do cao cing
sau, trén co s& cac s6 liéu thu thap duoc tur [9]
va kiém toén theo [1] va [2].

Phuong phap cang sau bang cap cuong do cao
ting cuong ket ciu nhip (tao Ung suét sau),
theo nguyén tac sir dung Iuc doc truc két hop
V61 momen uon nham cai thién kha nang chiu
udn, chiu cit cua tiét dién, giam do vong va
dao dong khi khai thac, giam bét Gng sudt & vi
tri nguy hiém, do d6 ting kha nang khai thac
cua cong trinh.

2. NGUYEN LY LAM VIEC CUA KET
CAU KHI DUNG PHUONG PHAP CANG
SAU BANG CAP CUONG PQ CAO
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Dbi voi cac két cdu nhip dam thép, cau tao cap
dat ngoai tiét dién co su tham gia cua lyc nén
thi so d6 lam viéc 1a dAm chiu u6n va nén dong
thoi, bd tri ddy cing lam cho két cdu chiu nén
léch tam. Viéc nghién ctru 1y thuyét dua trén
gia thiét vat liéu lam viéc dan hoi, lién két giita
u chuyén huéng va dam 1a lién két khép, bo
qua bién dang doc ctia u chuyén hudng.
Khi bé tri day cang léch tim so véi truc trung
hoa ciia ddm mot khoang céch 13 e, ing suat
phap tai diém dang xét duoc xac dinh:
- Ung suit 16n nhét do luc N gay ra duoc kiém
toan theo cong thirc:
b W
max F W
- Ung sut nho nhét do lyc N gay ra duogc kiém
toan theo cong thirc:
_IM v

7w ()

min

Trong d6: N 1a lyc doc truc tac dung vao
tiét dién.



Smax> Smin 1a UNg suét 16n nhét va nhé nhat do

luc N gay ra.

F, W 1a dién tich va momen khang udn cua tiét

dién.

Day cang dugc bd tri dbi xung qua tryc thing

ding cua dam, nguyén tic cta viéc gdy tmng

luc trong day cang dya trén do gidn dai cia

day, theo dinh luat Hook ta co:
Sq = CEd (3)

sq 1a g sudt trong déy cing.

Eq, € 12 modun dan hdi va do gian

dai ti ddi cua thép 1am day cang.

Trong do:

4

Két chu can duoc nén véi mot luc cang T can
thiét 1am tang kha ning mang tai cia nhip dudi
tac dung cua tai trong, nhu vy s€ phat sinh
mdt ing suit cua diy do luc cing tao ra.

Néu day cing dugc dit dudi dang giy khuc:

= Fi\/H2 +V?(5)
d

Trong d6:  Fq4 1a dién tich mat cit ngang
day cang. .
H, V la thanh phan lyc ngang

va ding do luc cang T.

3. PAC PIEM TINH TOAN KET CAU
NHIP DAM THEP KHI SU DUNG
PHUONG PHAP TAO UNG SUAT SAU
PE GIA CO VA TANG CUONG

Tuy theo yéu cau va mirc d6 chiu tai cua két
céu nhip theo [4] ma c6 thé co cac trudng hop:
Goi M la kha ning chiu tai ban dau cua két
cau. M, la momen do tii trong bd sung q gy
ra.

My, 1a kha nang chiu tai hién trang cua Kkét

cau.

= Tht nhét la gia ¢6 két cdu nhim muc
dich kha nang chiu tai sau khi tdng cuong lon
hon kha ning chiju tai cta két cdu theo thiét ké
ban dau, kha nang chiu tai cia két cau dugc
tang thém mot lwong DM sao cho DM > M.

= Thu hai 1a gia c¢6 két cAu nham muc dlch
dé phuc hoi kha ning chiu tai nhu thiét ké ban
dau, kha nang chiu tai cua két chu duge tang
thém mét lugng DM sao cho DM =M - My,.

Céc budc tinh toan khi ting cudng két cau
nhip dam thép bang cap cuong do cao:

1- Xac dinh luong can bd sung vé kha
ning chiu tai ciia két ciu, trong truong hop nay
thi can xac dinh tai trong ting thém hay xac
dinh cac gia tri momen DM va luc cit DQ.

2- So bo chon tiét dién day cang, ddi véi
viéc ting cudng bang cap cudng do cao thi tiét
dién cap s€ dugc chon theo tinh toan cua tai
trong can bd sung thém, nhung & day ta chon
s6 lwong va dudng kinh trude, sau d6 kiém tra
lai theo céc diéu kién khac nhau.

3- Xac dinh tng lyc trong day cang dudi
tac dung cua tai trong tdng thém, trong budc
nay thi bai toan dit ra s€ twong Ung vdi cac
truong hop khac nhau, tuy nhién trong bai viét
nay chi gigi thidu so dd bd tri cap theo dudng
gdy khic v6i 2 diém chuyén huéng trong dam
cau thép nhip gian don.

B6 tri cap theo dudng giy khuc A-B-C-D, B
va C 1a hai diém giy khuc, cap léch theo
duong ndm ngang mot goc a, e; va e 1a khoang
1€ch tdm cua cap (Hinh 1).

Goi T va T 1a luc cing trong cap & doan thing
va doan xién.

Q, N 1a phan lyc thing dimg va ngang cta T'.
DT phan luc tac dung ctua T tai B.

DN phan lyc nam ngang ciia DT.

A
Q €1 €1
Q_DT e e DT Q
Ay K1a/2
a ! ! a
B T DN
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DN . \
Hinh 1. So do tinh toan luc cang trong day dang so do gdy khuc




Luc cang T trong cap duoc xac dinh theo cong
thirc:

T=DN+N (6)
Trong do:

N =T'cosa @)

DN=£0ig % (®)

fo 1a hé sb ma sat giira day va u chuyén
hudng. i
Phén lyc thiang ding do T' gay ra:

Q = T'sina. 9)
= DN = fo
T/ c 2 T/ l _ 2
o sin” @ _ (1—cos a)=T/(1—cosa)
l+cosa 1+cosa ,
®)
Luc céng trong cap ¢ doan xién.
T
T = (10)

fosina +cosa

Dé xéac dinh lyc cing T trong dy c6 thé xac
dinh tir didu kién vé kha niang chiu kéo cua cap
dé dinh ra luc kéo can thiét, truong hop ndy c6
thé tham khao bang tra trong [5].
4- Xac dinh tng lyc can thiét trong day
cang.
o,=myR,—o, (1)
Trong do:
R,, my 1a cuong d¢ tinh toan
va hé sb didu kién lam viéc cia ddy cing.
sm 1 mat mat mg suét trong
day cang.
5- Kiém tra kha ning chiu tai cta két cdu
sau khi gia cb theo cac trang thai giéi han
trong cac qui trinh hién hanh.

3.1. Tinh toan ndi lrc trong két cAu nhip khi
ting cwong bang cap cwong do cao
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Véi so do trén thi viéc tinh toan ting cuong
dam thép chu yéu 1a kiém tra (mg suit cac tho
ctia ddm dam bao diéu kién bén, cac diéu kién
vé 6n dinh chung va cuc bg. Do viéc cang kéo
cha yéu 1a ting tai trong cua hoat tai, cac tai
trong cua tinh tai khong anh huéng nhiéu dén
phan ting thém, ing suit thd trén va th dudi
ctia ddm duoc kiém toan nhu sau:

- Ung suét thd trén do ngoai luc tac
dung vao két cu.

UMtr :_£
/4

tr

(12)

- Ung suat thd dudi do ngoai luc tac
dung vao két cau.

oM _M (13)
Wd

Trong do:

M, sMy1a ung suét th trén va
dudi ddm do ngoai lyc.

M 12 momen udn do ngoai luc.

Wi, Wy 1la momen khang udn
thd trén va dudi tiét dién dam.
Du6i anh hudng ciia hé thong diy cing thi cac
g suét thd trén va dudi ciia dim phai xét dén
anh hudéng cia luc cang T trong day gay nén
luc nén vao dam.

- Ung suét thé trén do anh hudng cua

lyc cang T tac dung vao két cu.

r nI nTe
o'y =———+1—
Fow,
) (14)
- Ung suat thd dudi do anh hudng cta
lyc cang T.
nT nTe
o, =t e
F W,

(15)
Trong do:

sty sty 1a ung suét thé trén va
dudi ciia ddm do anh huéng cua lyc ciang T.

n, 1a hé sd vuot tai cua luc
cang T, (n; = 0,9).
Ngoai ra dudi tac dung ciia ngoai lyc dbi véi
két céu c6 cap ngoai thi trong ddy cing con
xuét hién luc phu T, khi d6 tng sut trong két
chu dugc kiém toan theo cong thirc:

- Ung suit thd trén do anh huéng cua luc

cang T va ngoai lyc tac dung vao két cu.



__nT+T +(n1T+T1)e_£
F Wtr r

(16)

<mR

T

- Ung suét thd duéi do anh huéng cua luc
cang T va ngoai lyc tac dung vao két cau.

o o mT+T (wT+T)e M _ .
¢ F W, w, "~

(17)

Trong do:
m 1a hé sb didu kién lam viéc trong
[1], (m=0,9).
R 14 cudng d6 cua thép dam chu.
Kiém toan g suét trong day cing.

_mI+T

mR, (18)

d

Trong do:
n; 14 hé sb vuot tai cua luc cang
T, (trudng hop nay lay n, = 1,1).
R,, Fq la cuong do va dién tich
tiét dién cua thép lam day cing.
Luc T, duoc xac dinh béng
phuong phap luc trong [4] theo cong thuec.

l-a 3 7
M M
_[ T dx
T——AIP— . ET
LS laqg 2
1 M, [-2a [-2a
_[ dx + +
° EI EF E,F,
(19)
Trong do:

M | 1a momen do lyc T=1 giy
ra trong hé co ban.

E, Eq 1a modun dan hdi cia
thép lam dam va day cing.

1 1a khoang cach gitta 2 u neo
cap.

a la khoang cach gitra u neo va
u chuyén huéng.

3.2. Tinh toin cAc mit mat #ng suét trong
cap
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- Mt mat tmg sudt do tu chung cdt thép.
Néu tng suat kiém tra sgr > 0,5.R,
(trong d6 Ry 1a cuong d6 tidu chuan cia céap).
o
o, = [0,27 4 _ O,ljad (20)

tc

- Mt mat tng suit do ma sat giita cap vai
thanh 6ng.
Mit mat nay dugc xét dén do cac goc cong tai
céc diém chuyén hudng trong trudng hop cing
kéo cbt thép theo dang gay khuc.

o, = HAT 1)
Fd

Trong do:
DT Ia phan lyc do lyc cang T
gdy ra tai cac diém chuyén huéng.
. m 12 hé s6 ma sét giira cap voi
u chuyén huéng (m = 0,3).
Fq 1a dién tich cbt thép cuong
do cao.

3.3. Tinh toan 6n dinh va dao ddng cia két

cau

- biéu kién On dinh cua dam (xét cho canh
chiu nén):

- nT+T +(n,T+T1)e_ M <oR
F VVng VVng

(22)

O-od =

Trong do:
W, 14 momen khang uén tiét dién
nguyén cta dam, lay d6i v6i bién chiu nén.
J, Ro 1a hé s6 udn doc va cuong do
chiu nén doc truc cua thép lam dam.
Ngoai ra ¢ thé tham khao tinh toan 6n dinh
theo cong thirc (8.4) trong [7].
- Chu ky dao dong trong cap dugc xac dinh
nhu sau:

(23)

Trong do:
s, 1 14 tmg sudt kéo va trong luong
riéng cua cap.
g, 14 12 gia toc trong trudong va chiéu
dai cap gitra hai diém cb dinh.



Chu ky dao dong riéng 16n nhéit ca dam chiu
tai trong phan bd déu.

2
= 4
gEI
Trong do:

114 chidu dai tinh toan cua két
céu nhip.

q 1a tinh tai rai déu trén chiéu
dai dam.

E, I 1a modun dan hodi va
momen quan tinh cua dam thép.

3.4. Tinh to4n lién két buléng cwdng dd cao
trong cac u neo, u chuyén hwong, kiém tra
nut cia bian méat cau trong qua trinh cing
kéo

Do c4u tao u neo va u chuyén hudng lién két
vao dam chu bang bu 16ng cudng do cao, luc
ma sat gita cac ban thép hoan toan tiép nhan
luc trugt do ngoai luc gy nén, bulong luc nay
chi chiu kéo do su xiét chit dau dai 6c, phuong
phap tinh toan duogc gidi thi€u trong [3].

Trong qua trinh cang kéo xem bé tong lam viéc
trong giai doan dan hoi, can xac dinh cac tng
sudt phat sinh mép trén bé tong va trong hang
cbt thép ngoai ciing cua ban, dé dam bao tng
sudt kéo khoéng vuot qua mg suit kéo cho

phép cta bé tong dé c6 thé dung cac bién phap
xt ly khi xac dinh chiéu rong vét nut, tinh toan
dd md rong vet nat duoc gidi thiu trong [6].

4. ViDU AP DUNG

Céc sb liéu tinh toan duoc tham khao trong [9],
nhip gian don v&i chiéu dai tinh toan 17.7m,
gdém 5 dam thép chir I ¢6 chiéu cao mdi dam 1a
71cm, ddm han dwoc ghép tir 2 ban canh trén
va canh dudi c6 kich thude 30 x 3cm, lién két
véi sudn dam co kich thude 67 x 2cm, dim
thép lién hop ban bé tong cbt thép co chiéu day
18cm, chiéu rong phan xe chay 7,56m. Thép
lam dam 14 thép hop kim thip, bé tong ban co
méc 300. Vi két cau hién dang sir dung, kiém
tra voi tai trong theo qui trinh 22TCN18-79 va
22TCN 243 —98.

Bién phap ting cudong nhim ting kha ning
chiu ubn ciia mat cit gitra nhip, dung cap
cuong do cao cang theo phuong doc dbi xing
qua mit cit tim dam, mdi bén gém 2 tao cap
loai 12,7mm theo tiéu chudn ASTM A416, luc
cang trong mdi tao 1a 12T, goc chuyén hudng
ban déu duoc chon 1a 16°30, chiéu cao u
chuyén huéng 70cm theo so d6 (Hinh 1).

Két qua tinh toan dugc trinh bay trong [8],
bang 1 gidi thi¢u cac gia tri sau khi ting cudong
tai mat cit gitra nhip.

Bang 1
Miat cit som (Kg/cm?) sp (Kg/cm?) s'y (Kg/em?) s'q(Kg/em?)
1/2L -106.82 -79.60 -991.48 1836.89
Mtrc d6 tang kha nang chiu tai (%)
Mit cit Sbm (%0) sp (%) s (%) s'4 (%)
1/2L 40.59 40.59 11.27 3143

i Bing phuong phép tinh ldp va ding dan vé6i cac gia tri goc chuyén hudng cap thay doi ta co
the 1ap dugc do thi quan hé¢ gitra cac gia tri nhu sau:
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s, t (Kg/cm?) (%) hy(m)
2500 50 91 '1.6
L4

2000 40 4
F1.2

35 |
1500 +- 304 !
25 1+ 0.8
1000 ~ 20 1L o6

15 A
- 0.4

500 A 10 A
s |r 02
0 oL o

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Goc chuyén hudng cap a (dd)
Do thi quan hé giira goc a - img sudts, t (sau khi tang cung) muc do giam
ing sudt (%) - chiéu cao u chuyén hwéng hy,, twrong iteng véi Ly, = 17,7m.
, TAI LIEU THAM KHAO
5.KET LUAN

5.1. Tir cac gia trj tinh toan c6 thé rut ra cac sb
liéu tham khao vé cau tao bo tri cap ting
cuong cho dam thép trong truong hop nay nhu
sau:

Goi X la khoang cach tu dau dim dén u
chuyén hudng.
a la goc giita day cang va hinh chiéu cua né
trén mat phang nam ngang.
L chiéu dai ctia dam gian don.
=> 0,25L <X <0,33L
14°<a <21° L <20m.
5.2. Ap dung tinh toan ting cuong theo cac
buge nhu trén, ta cling co thé ding phuong
phap thtr dan khi biét duogc tai trong can tang
thém cho két cu, bang cach thay doi ciu tao
hé théng day cing ciing nhu thanh phin lyc T
can thiét dé tang cuong cho két cau.
Vi cac so d6 day cang ting cuong ung voi Kkét
céu nhip dam thép c6 dang ciu tao khac nhau
s& dugc trinh bay trong cac bai viét tiép theo.
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