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DANH GIA DO BEN AN MON COT THEP CUA I(ET CAU
CAU BE TONG COT THEP MOI TRUGNG VEN BIEN BANG MO HINH
KHUECH TAN CLO CUA FICK

TOM TAT

An mon cbt thép do sy xam nhap cla ion clo la mot
trong nhi*rng nguyén nhan chinh lam suy gidm d6
bén va tudi tho cla cac cong trinh cau bé téong cbt
thép lam viéc trong méi trwéng ven bién. Trong dé,
chiéu day I&p bé téng bao vé va dac tinh khuéch tan
clo clia bé téng cé anh huwdng quyét dinh dén thoi
diém khéi phat an mon.

Bai bao nay trinh bay két qua danh gia thoi diém
bt d4u &n mon cbt thép clia mot sb cau kién dién
hinh clia cau Van Thanh (tinh Lam Déng) trong diéu
kién moéi trudng ven bién, dwa trén mé hinh khuéch
tan clo theo dinh luat Fick. Viéc tinh toan dwoc thuwc
hién cho bén loai cAu kién véi cac chiéu day 16p bé
tong bao vé va cwong do bé téng khac nhau, st
dung cac tham sd dau vao phu hop véi didu kién
khi hau - méi trwdng khu vire nghién ciru. Két qua
cho thay thoi diém khéi phat an mon téng 1én dang
ké khi chiéu day I6p bé tong bao vé tang, trong khi
viéc str dung bé téng cé cwdng dd cao hon chi mang
lai hiéu qua han ché néu chiéu day I&p bdo vé nhé.
Két qua nghién ctru gép phan lam rd vai trd cla cac
tham s thiét ké trong viéc nang cao d6 bén an mon
va tubi tho khai thac clia cau bé téong cbt thép trong
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Corrosion of reinforcing steel caused by chloride
ingress is one of the main factors reducing the
durability and service life of reinforced concrete
bridges operating in marine environments. Among
the governing parameters, the thickness of the
concrete cover and the chloride diffusion properties
of concrete play a decisive role in determining the
time to corrosion initiation.

This paper presents an assessment of the corrosion
initiation time of reinforcing steel in typical structural
members of Van Thanh Bridge (Lam Dong Province)
under coastal environmental conditions, based
on the chloride diffusion model according to Fick’s
law. Calculations were carried out for four different
structural components with varying concrete cover
thicknesses and concrete strength levels, using
input parameters representative of the local marine
environment. The results indicate that the time
to corrosion initiation increases significantly with
increasing concrete cover thickness, whereas the
use of higher-strength concrete provides limited
improvement when the cover thickness is small.
The findings highlight the importance of appropriate
design parameters in enhancing corrosion resistance
and extending the service life of reinforced concrete
bridges in aggressive environments.

madi trvdng xam thwc.

T khéa: &n mon cbt thép, ion clo, I&p bé téng bao
vé, md hinh Fick, cau bé téng cbt thép

1.DAT VAN DE:

Céc cong trinh ciu bé téng cbt thép
lam viéc trong moi trdng ven bién
thwong chiu tac dong manh cula
ion clo, dan dé&n &n mon cbt thép
va suy gidm dd bén lau dai cia két
cau. Viéc xac dinh thoi diém bat
dau &n mon cé y nghia quan trong
trong thiét k& va danh gia tudi tho
cong trinh.
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Hién nay, thoi diém khéi phat &n
mon cbét thép co6 thé dwoc dy bao
bang cac coéng thirc gidi tich dwa
trén dinh luat khuéch tan Fick hodc
béng cac phdn mém chuyén dung
nhw Life-365. Tuy nhién, sy sai
khac gilra hai phwong phap va anh
hwéng cla cac tham sb thiét ké,
dac biét la chiéu day 16p bé tong
bao vé, can dwoc lam rd doéi voi
tirng cdng trinh cu thé.

steel
concrete cover thickness, Fick's model,
concrete bridge.

corrosion, chloride ingress,

reinforced

Vi vay, bai bao nay tap trung tinh
toan va so sanh dd bén dn mon
cbt thép cha cau Van Thanh bang
cong thirc gidi tich va phdn mém
Life-365, qua dé danh gia vai tro
clia chiéu day I&p bé téng bao vé
va dé xuét co s& khoa hoc cho viéc
nang cao do bén lau dai cta ciu
bé téng cét thép trong moéi trudng
ven bién.
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2.]INH DO BEN AN MON COT THEP
CUA cncﬂ KET CAU CAU CONG
THUC GIAI TII:!I DUA VAO MO
HINH DU BAO CUA FICK:

Bai bao sé tinh thoi diém bt dau &n
mon cho cau Van Thanh, phudng
Phan Thiét, tinh Lam Ddng, ciu cé
vi tri ven bién. Tinh thoi diém bt
dau &n mon cbt thép cho cac két
clu sau:

Mat ngoai dam dw (ng lwc véi chiéu
day lép bé tong bao vé h=30mm,
cuwdng do bé tong fc'=50MPa

Than mé, than va xa mi try voi
chiéu day lép bé téng bao vé
h=50mm, cuwdng dd bé tbng
fc'=35MPa

Bé md, bé tru v&i chiéu day I1&p bé
tong bao vé h=75mm, cwong dod
bé téng fc'=35MPa

Coc khoan nhéi vé&i chiéu day 16p
bé tong bao vé h=100mm, cwong
do bé téng fc'=35MPa

Qua trinh @n mon cua cbt thép bat
dau khi néng dd ion clo tai bé mat
cbt thép dat dén ndng do clo t&i
han, ttre la khi:

Cix,t)=C, (1)
tai vi tri x=h, trong dé h la chiéu day
I&p bé tdng bao vé cbt thép.

Khi d6, phwong trinh (1) cé thé
dwoc viét lai nhw sau:

C.r = Cs |1 —erf[ ————=
v [ “ (2 DCCTin> (2)
Béng cach bién déi phwong trinh
(2), thoi diém bat dau an mon cot
thép T, dwoc xac dinh theo biéu
thire:

Trong do:

T, 1a thoi gian bat dau &n mon
(nam)

h 1a chiéu day I&p bé téng bao vé
(mm)

C, la néng d6 clorua bé mat sau
thoi gian 1 nam (% khéi lwong bé
tong). Béi véi cdu Van Thanh ndm
& khu vuec ven bién Mii Né (cach
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bién khoang 2 km theo dudng
chim bay) thudc vung khi hau ven
bién thi C.=0.12 [3]

C, la nong do clorua toi han,
duwgc xac dinh bang 0.05% theo
khéi lwvong bé téng (theo EN206

concrete) [4]

Xi 14 hé sb khéng chac chén cua
mé hinh dé tinh dén sw Iy twéng
héa dwoc ngu y béi dinh luat Fick
th hai (Xi=1) [3]

n la hé sbé thoi gian. n=0.23

D,.: hé sé khuéch tan clo cla bé
téng co6 nt (mm?nam);

t
D )=k, k .k Dg(—)"
rr() e te 28(28)

Trong do:

k: la hé sb moi truong. Db voi
cau Van Thanh ndm & khu vuc ven
bién Mai Né, thudc ving khi quyén
bién nén hé sb dwoc lay bang 0.68

[3]

k: dai dién cho anh hwéng cia cac
phwong phap thir dé xac dinh hé
s6 khuéch tan thyc nghiém D, K,
= 0.832[3]

k.: hé sb anh hudng cia viéc bao
dwdng. k =1[3]

t 1a tudi bé tong (t=28 ngay)

D,,: Hé sb khuéch tan clo tai 28
ngay.

D,, xac din,h théng qua cac thi
nghiém khuéch tan doi voi bé tong
xi mang Pooclang théng thudng.
Stanish va cac cOng s [5] da phat
trién moi quan hé gitra D,; va ty 1&
N/X cho bé téng da chuan hoa &
nhiét dé 20°C dwa trén mot co sé&
di liéu I&n céac thi nghiém khuéch
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tan ddi véi bé téng xi mang Pooc-
lang théng thwong, 6ng da dua ra
quan hé thywc nghiém dé tinh cho
bé téng xi mang Pooc-lang théng
thwong nhw phwong trinh sau:

D.. = 1x101206:245/X)
28 —

Hé sb nay phu thudc vao ty 1& N/X,
ty 1& nay duoc lay theo “ Chi dan ky
thuat chon bé téng cac loai ” theo
quyét dinh sb 778/1998/QD-BXD

Bang 1: Hé s6 khuéch tan clo

tai 28 ngay cho céc cép bé téng
35Mpa va 50MPa

Cép bé . ,
t6ng (Mpa) TyIeN/X | D, (m?s)
35 0.39 7,52.102
50 0.31 4,82.102

Cac thong sbé va két qua tinh toan
thoi diém bat ddu &n mon cbt
thép dwoc thé hién theo bang sau
(Bang 2):

Nhan xét:

- Khi tang chiéu day I&p bé tong
bao vé tlr 50mm cho than md, tru
va xa mi Ién thanh 100mm cho
coc khoan nhdi v&i cung cwdng dd
bé téng la 35Mpa thi thoi gian khéi
phat an mon dwoc tang Ién dang
ké, tdng khodng gap 6 lan

- Khi s* dung bé téng cé cwong do
cao hon la 50Mpa cho mat ngoai
dadm dw ng lyc sé lam gidm hé
s6 khuéch tan clo ctia bé téng co6
nt, qua dé lam tang thoi gian khéi
phat &n mon. Tuy nhién chiéu day
I6p bé téng bdo vé cha dam nhéd
dan dén thoi gian khdi phat an
mon clia cu kién nay van nhd hon
nhiéu so v&i cac cau kién khac co

Bang 2: Céc thdng so va thoi diém khoi phét &n mon cta cac cau kién
cau Van Thanh, Ld&m Dong.

Cau kién h(mm) |fc' (Mpa) | Cs(%) | C_, (%) | D,, (m?s) | T, (nam)
Mat ngoai dam dy 30 50 | 012 | 005 | 482107 | 1474
tng lwe
Thanmo, thanvaxa | g, 35 | 012 | 005 |75210% | 31.18
ma tru
B& mé, bé try 75 35 | 012 | 005 |7,5210" | 89.39
Coc khoan nhdi 100 35 | 012 | 005 |75210% | 1887
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chiéu day 16p bé téng bao vé Ion
hon.

4. KET LUAN:

Két qua tinh toan cho thay chiéu
day Iép bé téng bdo vé cbt thép la
yéu tb chi phdi chinh dén thoi diém
bat dadu an mon.

So sanh gira cac ciu kién cho
thay bé téng c6 cwéorng do cao hon
& 50 MPa v&i hé sb khuéch tan

clo nhd hon gitp kéo dai thoi diém
kh&i phat an mon, tuy nhién hiéu
qué nay khéng Ién bang viéc tang
chiéu day I6p bé téng bao vé.Cu
thé, méc du dadm dy &ng luc s
dung bé tong 50 MPa, nhwng do
I&p bdo vé chi 30 mm nén van la
cAu kién c6 nguy co &n mon sé'm
nhét trong cac bd phan cua cau.

Nhw vay,dé nang cao tudi tho khai
thac ca ciu ven bién, can wu tién

cac bién phap lam tang thoi diém
kh&i phat an mon cét thép, trong
dé hiéu qua nhéat la tang chiéu day
I&p bé tdng bao vé, kiém soat nit
va gidm hé sb khuéch tan clo cua
bé téng. Viéc két hop hop ly gitra
giai phap thiét ké, Iwa chon vat liéu
va codng tac bao tri phong ngtra
sé gop phan kéo dai dang ké tudi
tho cong trinh trong diéu kién moi
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