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Tom tit

Hién nay rat nhiéu cau thép da va dang dwoc xay dung tai Viet Nam nham ddp #ng nhu
cau vdn tai ngay cang tang cao. Trong so do, khéong it cau nam ¢ Cac vung ven bién chiu i an
mon manh li¢t duoi tac dung cia maéi truwong, nhiét dé... Chinh vi vdy, viéc nghién ciu anh
huwong an mon cua dam thép dén kha nang chiu luc cua cau thép 1a vd cung quan trong va cap
bach nham muc dich danh gida su tac dong cua viec suy giam tiéet dién dam do an mon den kha
nang lam viéc cua cau. Nghién cizu nay dwoc thuc hign nham lam rd van dé trén thong qua viéc
phan tich mé hinh phan tiz hizu hgn cua cau bang phan mem MIDAS/Civil 2011. Két qua thu
duot c6 thé duoc sur dung dé du dodn duoc Xu hudng va mire do suy giam kha nang chiu luc
cua dam thép dwdi tac dung Cua an mon, tir do dé ra cac bi¢n phap duy tu, bao dwwong nang cao
tuoi tho cua cbng trinh cau thép.
Tir khéa: an mon, dam thép, chiu liec, tiét dién, hoat tdi
Abstract

EFFECTS OF CORROSION OF STEEL GIRDER ON BEARING CAPACITY OF
COMPOSITE STEEL BRIDGE UNDER VEHICLES LOADING

Currently a lot of steel bridges have been built in Vietnam in order to meet transport
demand increasing. Among them, many bridges are located in coastal area where subject to
intensive corrosion under the influence of the environment, temperature,... Therefore, the study
of influence of corrosion of steel girder to the bearing capacity of these bridges is extremely
important and urgent to assess the health of these bridges. This study was conducted to solve
this problem through the finite element model of the bridge by MIDAS/Civil 2011 software. The
results can be used to predict the trend and deterioration level of bearing capacity of corrosive
steel girder, and propose some solutions for bridge’s maintenance.

1. Giéi thi¢u

V6i nhimg uu diém nhu: t6i da hoa tién d6 thi cong, co do cang 1on, do bén cao, trong
lwong ban than nhe, do véng nho, kha ning vuot nhip 16n, két ciu thép duoc s dung rong rai
trong nganh xay dung néi chung va cong trinh cau néi riéng. Vat liéu thép lai co nhuogc diém rat
I6n 1a d& bi an mon, pha huy boi tac dong cua moi truong, nhiét do... lam giam tudi tho cua
cong trinh (hinh 1). B3 c6 mot sé nghién ciru trong va ngoai nudc nham danh gia su tic dong
ctia an mon 1én cac loai két cau thép n6i chung nhu: an mon cét thép va anh huong cua né téi
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ng xir cua két cau bé tong ct thép [1], mo hinh hoa qua trinh an mon cdt thép trong bé téng
cua két cAu nhip cau [2], an mon va pha hay vat liéu kim loai trong méi truong khi quyén nhiét
da6i Viét Nam [3]... Tuy nhién nghién cau vé tac dong cua an mon trong cau dam thép lién hop
ban bé tong cdt thép van chua dugc coi trong diing mc.
An mon kim loai 1a hién twong pha T >
A X A , . . \‘4‘-‘ e !\.‘ 5
huy bé mat dan dan cua céc vat liéu kim © i
loai do tac dung hoéa hoc hoac tadc dung | 2
dién hoa gitra kim loai véi méi truong bén |
ngoai. Ban chat kim loai, su két hop nhiét e *,
do va do am cua moi truong, mic do 0 g
nhiém khong khi va ham lugng mubi trong
khi quyén 1a nhitng yéu té quyét dinh dén
tdc d6 an mon cua kim loai. Viét Nam nam
trong khu vuc khi hau nhiét doi gié mua,
mua nhiéu va gip bién lam qua trinh in
mon dién ra rat nhanh. Vi vay viéc nghién
ciru su tac dong cua an mon dén két cu
thép la hét siuc can thiét va cép bach dé
dam bao Iwu thong an toan cho cac phuong Hinh 1. Dam chi C4u Long Bién (Ha
tién giao thong van tai. Noi) bi hu hong do an mon

2. Co so 1y thuyét
2.1. Ung sudt ciia dam chiu uon
Ung suét trong dam cau thép lién hop ban bé tong cbt thép duoc xac dinh nhu gdm [4]:

- Ung suét tiép tai mot diém bt ky cach truc trung hoa mot doan 1a x dugc xac dinh theo
cong thuc:

Q,S;
TS
Trong d6: Q,: Lyc cét tai tiét dién tinh tng suat (kN); Sy : Dién tich tiét dién ¢ dusi

1)

muc y ma tai do 6 tng suét phép 7, tac dong (m?); |, : M6 men quén tinh ddi vai tryc x (m*);

b®: Bé rong tiét dién tai diém dang xét (m).
- Ung suét phap caa dam chiju udn:

o,=——">Y )

Trong d6: M : M6 men udn theo phuwong doc cau (kN.m); I, : Mo men quan tinh ddi
véi truc x (m*); y : Khoang céch tir truc trung hoa dén diém tinh Gng suat.
- Ung suat cuc dai trong dam (theo thuyét bén wng suat tiép cuc dai):

f, =1/c722+4122y (3)

Déi voi mat cit lién hop thép — bé tong cdt thép, dam cau dugc xem 1a di kha ning chiu
luc khi [5]:
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f, <0.95RR,F, (4)

Trong d6: f, : Ung suat ban canh do tai trong khai thac gay ra (MPa); Ry : Hé s6 truyen
tai trong, véi Ry=1 [5]; Rn: Hé s lai, v6i Rp=1 [5]; Fyr: Cudng do chay nhé nhét quy dinh cta
ban canh (MPa).

Khi ngoai lyc tac dung khong d6i, theo (1) va (2) thi ¢ng suat trong dam sé ting, néu tiép
tuc bj suy giam tiét dién dén mot thoi diém nao d6, g suat 16n nhét trong dam f, s& vuot qua
giéi han cho phép, bat phuong trinh (4) khong con théa man. Dam khong da kha niang chiu luc.

2.2. Chuyén vi ciia dam chiu uon

Phuong trinh duong dan hoi dé xac dinh chuyén vi cua dam la [4]:

M
=|| |-=*dz+C [dz+D 5
Do vong cua dam phai thoa man didu kién sau day [5]:

L
ySAcp :% (6)

Trong d6: y : Do vong do hoat tai (mm); L: Chiéu dai nhip tinh toan (mm).

Theo phuong trinh (5), khi ngoai lyc tac dung khong doi, tiét dien dam bi suy giam thi
chuyén vi trong dam s& tang lén. Dén thoi diém nhét dinh, bt phuong trinh (6) s& khéng con
thoa man. Dam khong thé dap tng diéu kién 1am viéc binh thuong theo tiéu chuan quy dinh
(chuyén vi vuot qué gisi han cho phép).

3. M hinh héa va tién hanh phan tich

Dé thuan tién cho viéc nghién ciu, ciu Ba Tiéng (hinh 2) duoc lva chon dé phan tich véi
c4c thong s co ban nhu hinh 3. Cau Ba Tiéng c6 két cau dam thép gian don lién hop ban bé
tong cot thép, duoc xay dyung va dua vao khai thac nam 1993. Vi tri: nam trén duong H6 Ngoc
Lam (quan Binh Tan, TP. H5 Chi Minh). Khé cau: 4.5m + 2 I& bo hanh x 1m = 6.5m. Chiéu dai
cau: 24m gém 2 nhip, két cau dam thép gian don lién hop ban bé téng cot thép. Tai trong khai
thac hién hiru: 13 tin. Mat cét ngang cau: 6 dam thép; lan can, 1& bo hanh bang bé téng cét thép
db tai chd.

Két qua khao sat cho thdy quéa
trinh #n mon da va dang dién ra cho
du cac dam da dugc son chéng gi. An
mon dién ra manh mé & nhiing khu
vuc khuit cua dam, cu thé vi tri gan
md, trén tru (doan dam cach mé, try
khoang 1+2m) (hinh 4). Do day la
nhitng vi tri khuat, &6 4m lén, nudc
mua thudong xuyén dong, thuong dé bi
bo st trong qua trinh kiém tra, sira
chira nén nén téc d6 an mon tai nhirng
vi tri ndy thuong nhanh hon nhiéu so
vé6i nhiing vi tri khac trén dam.

Hinh 2. Két cdu dam thép cau Ba Tiéng

28



Tap chi Khoa hoc Dai hoc Thi Dau Mgt S6 1(32)-2017

, 1000 4500 , 1000

=== |
]

950 L 950 , 950 , 950 L 950
Hinh 3. Mdt cdt ngang cau Ba Tiéng

Hinh 4. Vi tri an mon dam cau
Ba Tieng (ngng nhat tai vi tri
gan mo)

Dua trén két qua khao sat thuc té hién trang, tdc d6 an mon dam thép tai vi tri hai dau
dam thuong 16n hon nhiéu so voi gitta dam, do do6 trong qua trinh mo hinh s€ gia tai dau
dam cua tat ca cac dam bi suy gidm nhanh hon so v¢i gilta dam (hinh 4). Phan mém
MIDAS/Civil dugc str dung d€ mo6 hinh hoa cau Ba Tiéng vai cac thong so (hinh 5):

- Vit liéu thép dam: gi6i han chay f,=345 MPa, mé dun dan hdi Es=2.10° MPa, trong
lugng riéng y, = 78.5kN/m?.

- Vé{t li¢u Bé tong ban mat cu: cuong do chiu nén ¢ tudi 28 ngay f’ ;=28 MPa, md
dun dan hoi E;=26752 MPa, trong lugng riéng y, = 24kN/m?.

- Hé sb Posson: 0.3, hé s6 gidn nd nhiét 1,17.10° 1/d6.

Cau dugc thiét ké theo tiéu chuan 22TCN 18-79 va tai trong hién hiru khai thac 14 13
T nén dé phu hop véi thyc t€, hoat tai xe dung trong md hinh hoéa két cau bang
MIDAS/Civil ta van sir dung theo Tiéu chuan AASHTO-LRFD, tuy nhién dbi véi tai trong
xe ta thay l?éng xe 2 truc ¢o tai trong 13 T, khoang céach hai truc 1a 4m dugc dung trong
cong tac kiém dinh cau.

4. Két qua phan tich

4.1. Ung sudt

Dua vao két qua phan tich tir MIDAS/ Civil, khi dién tich tiét dién cac dam bj suy
giam do an mon thi kha nang chiu lyc ciia dam ciling giam theo do ung suat cua dam tang
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Ién. Tuy nhién, khi tiét dién suy giam thi Ging suat trong cac dam ting khong déng ké. Dé
dat t&i gidi han (ng suat thi tiét dién cac dam phai bi an mon 71.25% (hinh 6).
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Hinh 6. Anh hwong cia suy giam tiét dién d@én 1ng suat Ién nhdt trong dam

4.2. Chuyén vi

Tuong ty nhu ¢ng suat, khi tiét dién cac dam bi suy giam do an mon thi chuyén vi
thang dung trong dam ciing tang 1én. Tuy nhién, chuyén vi lai nhanh chong vuot qua gioi
han cho phep khi tiét dién dam bi suy giam di 15.38% (hinh 7).

5. Két luin

- Két qua phan tich su anh hudng cua suy giam tiét dién do dn mon dudi tac dung cua
hoat tai xe dén kha nang chiu luc ctia dam da danh gia duoc chi tiét tac hai ciia an mon doi
véi dam thép. Sy an mon theo thoi gian sé lam giam kha nang chiu luc cia dam, giam tuoi
tho ctia cong trinh. Néu qua trinh an mon dam thép dién ra lién tuc trong thoi gian dai thi
dam s€ khong con du dap tng dicu kién lam viéc binh thuong cuaa hé két cau (chuyén vi dat
toi gigi han cho phép) trudce khi dat dén trang thai gidgi han vé cuong d6 (tng suat dat dén
gia tri cho phép).

- Pé nang cao tudi tho cong trinh cau dam thép, ching ta can phai ¢ ké hoach duy tu
sua chira dinh ki, dac biét doi vdi cac cong trinh cau cii, da dua vao s dung nhiéu nam.
Tap trung kiém tra tai nhirng vi tri c6 toc do &n mon nhanh nhu dau dam tai mo, tai tru hoac
tai nhitng vi tri hay dong nudc, tu rac thai... nham kip thoi phat hién cac dau hiéu an mon,
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tién hanh cac bién phép nao, son chéng gi bao vé két ciu. Qua trinh son ciu, vé sinh toan
cau phai dugc tién hanh dinh ky, thuong xuyén dé han ché nhiing thiét hai do an mon 1én
két cau cau.
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B Chuyén vi cho phép trong dam.
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Hinh 7. Anh huong cua suy giam tiét dién do an mon dén chuyén vi 1én nhdt trong dam
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