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GIAM CHAN TU THAN TRONG CAP CAU DAY VANG G VIET NAM -
THi NGHIEM HIEN TRUONG VA DANH GIA SO LIEU DO

TOM TAT:

Cac dao dong kich thich trén cap vang, nhw rung
xody, galloping ho&c dao ddng do muwa - gi6 két hop,
c6 thé lam tang nguy co mai va gidm tudi tho khai
thac cta hé théng neo cap cau day vang. Hau hét
céc tiéu chuan quéc té hién nay s dung sé Scruton
(Sc) lam chi tiéu thiét ké chinh, vi théng sé nay lién
quan truc tiép dén suy gidm logarit tw than cta bo
cap. Tuy nhién, gia tri suy giam logarit (8) ndi tai phu
thuéc manh vao dac tinh cla hé két ciu va diéu
kién mdi trwong, dan dén khé xac dinh chinh xac
bang cac tinh toan ly thuyét. Do d6, thir nghiém hién
trwdng ludn dwoc dé xuat |a gidi phap danh gia phu
hop nhét.

Bai bao trinh bay chwong trinh do dac d6 giam chan
tw than tai hién trwong trén hai cau day vang duwoc
xay dwng gan day tai Viéet Nam, noi cé hé cap da
dang vé& chiéu dai, tdn s6 dao ddng riéng, trong
lwvong don vi va géc nghiéng. Tt dir liéu thu duworc,
nhém tac gid so sanh véi mo hinh dw bao don gian
phu thudéc duy nhat vao chiéu dai bé cap. Nghién
ctu ciing danh gia hiéu qua cla cac hé théng giam
chan mat sat dwoc lap dat trén cac cong trinh - 1a
gidi phap giam anh hwéng dao dong trén cac bé cap
vang dwoc ap dung phd bién tai nhiéu ciu day ving
maoi & Viét Nam.

Twr khéa: Gidm chén tw than; Cau day vang; Thi
nghiém gidm chan; Gidm chin ma sét.
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ABSTRACT:

Wind-induced vibrations in stay cables - such as
vortex shedding, galloping, or combined rain-wind
excitation - can significantly increase fatigue risks and
reduce the service life of the cable-anchorage systems
in cable-stayed bridges. Most current international
standards adopt the Scruton number (Sc) as the
primary design indicator, as it is directly related to
the cable’s intrinsic logarithmic decrement. However,
the intrinsic damping (8) is strongly influenced by
both structural characteristics and environmental
conditions, making it difficult to predict accurately
through analytical methods. Therefore, field testing
is consistently recommended as the most reliable
approach for evaluating actual stay cable damping.

This paper presents an in-situ measurement campaign
on the inherent damping of stay cables on two recently
constructed cable-stayed bridges in Vietnam, featuring
a wide range of cable lengths, natural frequencies,
unit weights, and inclination angles. Based on the
recorded data, the authors compare the measured
damping with a simple predictive model that depends
solely on the cable length. The study also evaluates
the effectiveness of friction damper system installed
on these structures, one of the migtigation solution
has been commonly applied to many newly built
cable-stayed bridges in Vietnam.

Keywords: Intrinsic damping; Stay Cable bridge;
Damping test; Friction Dampers.

1. G161 THIEU

Cac cau day vang véi két ciu cap
c6 d6 manh I&n va lwc cang trung
binh thwdng khién cac bo cap tré
nén rat nhay cam véi cac dang kich
thich dao déng. Do dd gidm chén
tw than rat nhd, cac bo cap doi khi
khéng thé tiéu tan hiéu qua ning
lwong dao déng, dan dén nguy co
moi cao cho cac b6 phan cla hé
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thédng dau neo, lam gidm tudi tho
khai thac hoac gay hw hai dén cac
I&p bdo vé clia bé cap.

Ba dang kich thich dao déng phé
bién nhat dwoc ghi nhan trong tai
lieu gbébm: galloping (gébm wake
galloping va galloping cla cap kho
bi nghiéng) xay ra & téc do gié cao,
va dao dong do mua - gi6 két hop
xay ra & téc do gio thap.

Kinh nghiém tir th&r nghiém hién
trwdng quy moé thwc [1] va thk
nghiém ham gi6 [2, 3] d& chi ra
tham s& khi déng quan trong
khéng th& nguyén - sb Scruton,
dwoc dinh nghia nhw sau:

S, = mg/pD? (1)

Trong dé: m la khéi lwong don vi
chiéu dai cta cap; € la hé sb suy
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gidm t&i han; p 1a khéi lwgng riéng
ctia khong khi (1,25 kg/m?); va D Ia
dwong kinh bo cap.

Khi gia tri S_ lon, dao dong duwgc
triét tiéu hoac chi xay ra & téc do
gié rat cao [4, 5]. Vién Dy Ung
Lwc (PTI) [8] khuyén nghj rang dao
dong do mua - gié két hop duoc
xem la khong nguy hiém khi S_>
10 d6i v&i cap co bé mattron va S,
> 5 dbi v&i cap cé clu tao bé mat
c6 g& xoan kép [4].

DPé danh gia kha nang nhay cam
v6i galloping, PTI dé& xuét kiém tra
téc do gio téi han duya trén S_ theo
cbng thire:

U_ = cfD(S,)°s 2)

Trong do: U_ la toc do gi6 t&i han;
c la hang sb phu thudc vao khoang
cach thdong thoang gitra cac cap; f
la tan s riéng cla cap.

Bén canh do, theo Hiép Hoi Bé
téng Quéc té (FIB) [3], dao dong do
muwa-gié két hop cltia cap day ving
c6 thé dwoc kiém soat khi dd gidm
chan dat & = 3-4%. Khuyén nghi
nay twong déng véi Uy ban Québc
té vé Dy tng lwc (CIP), trong do
dé xuat gia tri d6 suy giam logarit
l6n hon 3% dé tranh méat 6n dinh
do mua-gi6 két hop dbi vai cap dai
hon 80 m [10].

C6 thé thay réng van dé dao dong
cap co thé dwoc khéc phuc bang
céach thay ddi tan s dao dong riéng
hoac tang gia tri suy gidm cta cap.
Trong khi tAn sb dao dong riéng
la dac trwng cla tlrng bo cap va
viéc diéu chinh c6 thé anh huéng
dén lwc cang cap, gia tri suy gidm
logarit c6 thé dwoc tang cudng
théng qua lién két chéo hoac lap
d&t giam chan ngoai.

Viéc danh gia nhu cau lap dat gidm
chén bb sung do d6 phu thudc vao
gia tri gidm chan tw than clta bo
cap, von khé xac dinh chinh xac
bang phwong phap tinh toan. Do
do, thtr nghiém danh gia suy giam
cla cap dwgc xem la phwong phap
phu hop nhét [9].

Bai bao nay trinh bay chwong trinh
thtr nghiém do dd gidam chan tw
than trén cac day cap ty |é thyc
duoc thwc hién gan day trén hai
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Hinh 3. C4u Rach Miéu 1 - Hinh &nh thi nghién hién truong va so do
cac bo cap thi nghiém

cay ciu day vang méi xay dwng
tai Viéet Nam. D@ liéu thdr nghiém
dwoc phan tich, danh gia va so
sanh v&i mo hinh gidn don dy bao
suy gidm logarit lam co s& cho cac
thao luan.

2. GIAM CHAN TU THAN BO CAP VAiNG

Theo dinh nghia, d6 gidm chan
hiéu quéa cua cap day vang dwoc
biéu thi bing d6 suy gidm logarit 5,
dwoc tinh tir hai bién dé dao déng
lién tiép cua cap, A va A__, theo
mo ta trinh bay trong hinh minh
hoa & Hinh 1.

A 3)
An+1

Néi chung, viéc xac dinh chinh xac
gia tri d6 gidm chan cla cap day
vang la rat khé khan. Tuy nhién,
trong thwe hanh ky thuat van ton tai
moét md hinh kinh nghiém “truyén
théng” dwoc s dung dé dw bao,
nhw thé hién trong Cong thirc (4).

5,= 211(0.24-6x10L) (4)

Gia tri gidm chéan ty than cha bé
cap thuwong duoc gid dinh bién
thién tuyén tinh theo chiéu dai tw
do ctia cap (L) trong mot mé hinh
gian don (4).

3. THi NGHIEM HIEN TRUONG
Chung t6i trinh bay dwéi day cac
két qua thr nghiém gidm chan
duoc thwc hién trén hai cau day
vang dwogc xay dwng & Viét Nam
tai hai thoi diém khac nhau. D6
la cdu Hoang Gia (2025) va cau
Rach Miéu (2008). Cac chién dich
thtr nghiém duwoc tién hanh trong
giai doan sau lap d&t gidm chén
(2025) nham xac nhan cac gia tri
gidm chén ly thuyét va hiéu qua
clia gidi phap gidm anh hwéng cla
dao déng bang hé gidm chan ma
sat.

Hinh &nh thi nghiém hién trwong
va so d6 bd tri cac bo cap thi
nghiém dwoc thé hién trén Hinh 2
cho cau Hoang Gia va Hinh 3 cho
cau Rach Miéu.
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Can nhan manh rang cac mau do
trong d6 tén tai mot sé diéu kién,
dac biét 1a cac yéu td moéi trwong
bt loi nhw gi6é hodc tai trong dong
tac dung lén ban mat cau anh
hwdng dén phan (ng cla day
vang, sé phai dwoc loai bd khoi
qua trinh phan tich div liéu.

Trong qua trinh thtr nghiém, phép
do dao déng cudng buc - tw do
nham xac dinh ty s gidm chéan tw
than cho ba dang dao déng dau
tién (trong mat phang) da dwoc
thwc hién. Cac dac tinh clta day
vang dwoc thlr nghiém dwoec trinh
bay trong Bang 1 va Bang 2.

C4u hinh thi nghiém va bb tri cdm
bién gia téc dwoc trinh bay trong
Hinh 4. Chiéu dai tv do cia day
vang duoc dinh nghia la chiéu dai
day theo day cung gitra hai nut ¢
dinh: tai vi tri trung tdm cla éng
dan huéng trén ban mat ciu va tai
dAu bo dinh tam cla neo tru thap.

Mot cdm bién gia toc hai phwong
dwoc |&p dat trén day vang tai cac
cao d6 khac nhau, dwoc xac dinh
trwdc theo tirng day thir nghiém
va twong ng cac dang dao déng
dwoc xét dén.

Do gidm chén cla day vang va
hiéu qua cta bd gidm chén lap
dat trén cdu dwoc do trong qua
trinh dap &ng tw do gid dinh cua
day vang duwéi tac déng kich thich
xung. Quy trinh th&r nghiém dwoc
l&p lai nham thu thap dir lieu dao
déng cho ba dang dao déng dau
tién cha day vang va loai bd cac
sai sb.

Qua trinh kich thich dwoc thuwc
hién thd cong bang cach tao mot
tai trong tlrc thoi tac dung Ién day
vang tai vi tri khéng trung véi nat
dao dong cuia dang dao ddng dang
khao sat (Hinh 4).

4. KET QUA THI NGHIEM GIAM
CHAN TU THAN VA HIEU QUA
GIAM CHAN BO KUNG

Ban dau, bd gidm chan dwoc thao
r&i dé do do gidm chén tw than cla
cap day vang. Sau do, do6 gidm
chan bd sung dwoc do bang cach
kich hoat cac bo gidm chan théng

CAUTT
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Béng 1. Cac ddc trung hinh hoc va vét ly cua cac boé cap thi nghiém trén
céu Rach Miéu 1

bousp | sbo | LG KLEoni| g G | ocg
vang (d0) (mm)

C19 25 67,441 32.5 27.405 160.0 3,102.0
C20 26 75,096 33.8 25.142 160.0 3,207.0
C22 29 91,215 37.7 21.813 160.0 3,766.0
C23 31 99,552 40.3 20.559 160.0 3,900.0
C24 33 107,873 42.9 19.498 180.0 4,162.0
C25 35 116,485 45.5 68.748 180.0 4,417.0
C26 37 125,182 48.1 55.613 180.0 4,649.0
C27 39 133,786 50.7 46.280 200.0 4,828.0
C28 43 142,689 55.9 39.637 200.0 5,125.0

Bang 2. Cac ddc trung hinh hoc va vat ly cda cac bo cap thi nghiém trén
cau Hoang Gia

S hiéu . Géc Budng <
bocap | Sbtao | © t&fq;” K(Lchl’nq)"! nghiéng |  Kinh L‘-"(Ckﬁa)”g
véing : @) | (mm)
SC8R 61 113.737 79,3 32,75 250 5955
SC6L 43 87.801 55.9 33,30 250 4308
MC7L 40 91.763 52,0 33,95 250 3582
////‘b\\
Accelerometer : © " N

Bottom fixed point

ope for
excitation

specified height
Deck

—

Hinh 4. So dé bé tri thi nghiém gidm chén va diém dat thiét bj giam
chén

qua cac ché do gia tai. Mot qua
trinh xt ly di liéu hau do da dwoc
tién hanh dé loai bd cac gia tri do
bi anh hwdng bdi kich thich moi
trwong, vén dan dén gia tri giam
chén bi phéng dai.

Mot cach nghiém ngat, chuyén
doéng cta day vang duoc trich xuat
tr tin hiéu gia téc do dwoc thong
qua qua trinh tich phan kép. Tuy

nhién, dé loai bé nhiéu va sai sé do
c6 thé dan dén tin hiéu khong phu
hop, qua trinh tich phan dwoc thuwc
hién trong mién tan sé. Hé sb suy
giam logarit (gidm chén) dwoc xac
dinh tr dwd'ng bao tin hiéu bién dd
dao déng theo cong thirc dwéi day,
trong do (f) 1a tan sé cuda tin hiéu
diéu hoa [1].
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Hinh 5. Két qua xéac dinh do gidm chén tw thén bang
thi nghiém do so sanh véi yéu céu cua FIB

1 A(t)
(t)=- A (5)
t)
Hinh 5 trinh bay so sanh gilra cac
gia tri gidam chan ty than do duoc
trén cac bé cap va két qua danh gia
ly thuyét lién quan dén tan sé dao
dong riéng bac 1 clia day vang. Co
thé quan sat thay rang cac gia tri
gidm chan ndi tai do dwoc twong
dwong vo&i cac gia tri dwoc néu
trong hau hét cac Tiéu chuan Québc
t 3, 8, 10] va kha pht hop vei cac
gia tri danh gia ly thuyét.

Hinh 6 thé hién hé sb suy giam
logarit twong ng khi bd gidm chan
ma sat dwoc kich hoat, so sanh v&i
gia tri gidm chan tw than do dwoc
clia day vang tai cau Hoang Gia va
cau Rach Miéu 1. C6 thé quan sat
thay sw gia tang rd rét clia cac gia
tri gidm chan cta day vang, chirng

FIB (3%)

130 140 150 60 70

® HoangGia

minh hiéu qua cla giai phap giam
chan ma sat da 1ap dat. Do gidm
chan bd sung trung binh do hé
thdng gidm chan ma sat mang lai
dat tbi thiéu 4%.

5. KET LUAN VA THAO LUAN

Quy trinh danh gia kha nang xuét
hién dao dong qua murc trong cac
bo cap vang, hién twong galloping
hodc mua gié két hop theo cac
quy trinh quéc t& hién hanh dwa
chd yéu trén sbé Scruton va do
gidm chéan ty than & clGa bo céap.
Bén canh dé, viéc danh gia do
gidm chan noi tai rat kho dat duoc
dd chinh xac cao. Viéc wéc lwong
gidm chan cta day vang can duoc
xac nhan théng qua cac thi nghiém
hién trwong thich hop nham xac
dinh hé sb suy gidm logarit ctia bé
cap. Quy trinh th®* nghiém gidm

A RachMigul

A A A A a r'S A
20 100 110 120 130 140 150
Chitudaitwrdobécap (m)
FIB (3%)

® Hoang Gia W Cégiamchan

Hinh 6. D6 gidm chan b6 xung xac dinh bang
phwong phap thi nghiém hién truong

chén, qua trinh twong quan va
xt ly di¥ lieu da dwoc trinh bay
dé tham khao va phuc vu cho cac
nghién ctru trong twong lai.

Két qua thtr nghiém cho thay do
gidm chan noi tai do dwoc cla
day vang phu hop v&i cac gia tri
danh gia ly thuyét ciing nhw céc
gia tri dwoc quy dinh trong cac
Tiéu chuan va Quy chuan Quéc té
hién hanh. Hiéu qua cta hé thdng
gidm chan ma sat I&p dat trén cau
Rach Miéu 1 va cau Hoang Gia
cling da dwoc chirng minh théng
qua di¥ liéu thyec nghiém, véi viéc
gia tdng hé sbé suy gidm logarit ctia
day vang trén 4%.m

L&i cdm on
Nghién cru dwoc tai tro bédi Bo

Xay dwng va Cuc Buwong B Viét
Nam trong dé tai ma sé DT25305.
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