
KHOA HOC CONG NGHE 
S6 04/2020 

Oanh gia tinh trang be mat va mac 66 gi 
tren thep chju thoi tiet trong dieu kien khi hau 
tai tinh Ha TTnh 

I K S . T R A N H U Y HOANG;ThS. VO THj NGA;TS. N G U Y I N THj CAM NHUNG 
Trudng Dai hgc Giao thong van tdi 

TOM TAT: Trong bai bao nay, nhom nghien ci/u 
tong hgip ve dae diem cda ca che 5n mon be m^t 
thep thong thuong va thep chiu thoi tiet. Phan tich 
tinh trgng be mgt thep va muc do gi tren thep chiu 
thai tiet trong dieu kien khi hgu tai tfnh Ha TTnh, tCr 
do de xuat phuang an chu ky kiem tra va phuong 
an hanh dgng de xd ly, dua ra mgt so kien nghi 
truoe khi quyet dinh sif dung thep chiu thoi tiet tgi 
VI trf cu the nhSm ciing co kh^ nang ung dung thep 
chiu thai tiet trong xay dung cau tgi Viet Nam. 

TL/ KHOA: Mifc do gi be m$t, thep chiu thoi tiet, 
thep ben thoi tiet 

ABSTRACT: This article summanzes the 
characteristics of the steel surface corrosion 
mechanism as well as surface characteristics of 
weathering steel, analyzes corrosion level of steel 
and the requirement of inspection tasl<s, evaluates 
the surface of weathering steel Simultaneously, it 
shows the applicability of this steel in Vietnam based 
on the summary of the results of the evaluation of 
the condition of steel surfaces and the level of rust 
on weathering steel in climatic conditions in Ha 
Tinh province to evaluate the applicability of this 
steel in central of Vietnam 
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I.DATVANO^ 
Cau thep cd nhieu Uu diem nhU; thdi gian tht cdng 

nhanh, kh i nang vuot dUOc khi'u do Idn, do chinh xac cao, 
chieu eao dam thap nen n ing tTnh khdng va tinh t i i ket 
cau phan tren nhe hon nhieu so vdi eau be tdng cot thep 
(BTCT). Tuy nhien, ben canh van de ve gta thanh cao do 
vat lieu che tao phi i nhap khau, cau thep cdn cd han che 
Idn la phai thuc hien eie bien phap bao ve ket ci'u chong 
gi, chong an mon trong qua trinh khai thae. Ve nguyen 
tac, ti't ca eau thep can thiet duac duy tu, son lai dinh ky 
hang nam toan bo hoac mpt phan eau va can dupe duy 
tri trong sudt eugc ddi lam viee eiia cau. Cdng t ie nay ddi 
hdi tdn chi phi, chiem 5 -15% cua cht phf xay dung ban 
dau ciia phan thupng tang va mat nhieu thdi gian ma 

khdng phai luc nao eung cd san kinh phi', cho nen tren 
thye te rat nhieu eau thep dang bj gi kha nghiem trpng. 
D iy l i ly do cau thep thong thudng rat kho cd the eanh 
tranh vdi cau BTCT dae biet la khi ehi phi vdng ddi cdng 
trinh dUOc quan tam. Mac du cau thep dUpc xay dyng d 
Viet Nam tif tren 100 nam trudc, tuy nhien ve t^ trpng sd 
luang, quy md xay dung cau thep va cau BTCT ehi ehiem 
trong khoang 10%. 

Thep ehiu thdi tiet dupe My phit trien tii n im 1933, 
bat dau sir dung lam cau tU nam 1964 v i da dugc Ung 
dung phd bien tai nhieu nudc tren the gidi nhU Nhat 
Ban, Nga, Trung Quoc , dat biet la cae eong trinh ven 
bien va trong thanh phd do tfnh uu viet eiia thep chiu 
thdi tiet khdng can son phii, cd mau nau dae trUng, tiet 
kiem chi phf duy tu, b io dUdng trong khi gia thanh chenh 
cao khdng Idn (cao hon khoing 18% so vdi thep thdng 
thudng theo gia thi truong Nhat Bin nam 2011 [5]),., 
Song song vdi qu i trinh sif dung, tai cac nUde nay da cd 
rat nhieu cong trinh nghien cUu, he thong dU lieu Idn ve 
do dae, quan trac... vdi quy trinh, tieu chuan, hUdng dan 
sifdung vat lieu thep ehiu thdi ttet hau nhUda hoan thien. 

Tat Viet Nam, vat lieu thep chju thdi ttet van dUOc eoi 
la vat lieu mdt, edn dang trong qu i trinh nghien cdu, Ung 
dung, Bude dau nhd sy ho tro cua Nhat Bin, Viet Nam 
da lap thir vai ket cau nhjp eau gi in thep ciia cau Cho 
Thuong (tinh Ha Tfnh), thUe hien viec cai tao 43 cau thude 
du i n nang cao an toan dUdng sat tuyen dUdng sit Bae -
Nam nam 2015. Nam 2017 da ban hanh tieu ehuan qude 
gia - thep ket cau - dieu kien ky thuat khi cung cap thep 
chju an mon khi quyen TCVN 11791:2017. 

2. CO CHE HiNH THANH LOP C H 6 N G A N M 6 N 
COA T H 6 P CHjU THdl TI^T 

Thep ehiu thdi tiet la thep ed ehUa mdt luong nhat 
d\nh cic nguyen td hop kim nhu P, Cu, Cr, Ni... dupe chit 
djnh them vao de lam tang dp ben an mdn khi quyen 
bang cich tao thanh mpt Idp ming oxit tU bao ve cho 
ktm loai nen [4]. 

Vat lieu thep thong thudng deu hinh th inh mot Idp 
oxit tren be mat khi ehju khdng khi kho. Ldp oxtt duoc 
hinh thanh tren thep can ngupi ngay tUc thi bi g iy va vdi 
sU hten dien eua do am v i nd khong the duoe phue hoi. 
Mot phin irng hda hoc duac thyc hien giUa sat (Fe), do 
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am (H^O) va oxy (0^) de hinh thanh ldp gi bang cae coehe 
phan iing hoa hpc rat phUe tap. 

Dot vdi thep chju thdi tiet, mot Idp oxtt eung dyoc 
hinh thanh tren thep khdng gi. Nd la mot Idp oxit giau 
crdm on dinh, khdng xop va dfnh chat vao ktm loai. Tuy 
nhien, khic vdi sU hinh th inh tren thep c in ngupi, neu 
nd bj pha hoai (nhu do xUde hoac cat), nd cd kha ning tu 
phuc hoi trong khong khi hoae moi trudng oxit hda. Ldp 
oxit nay cung cd tinh chong an mdn hda hoe rat cao. Vdi 
cae ly do do, ldp oxit nay duoe biet den nhu la mot loai 
"phim thu dong". Mae dii Idp phim nay rat mdng (xap xi 
10 - 6mm) nhung dem den cho thep khong gi kh i nang 
ehiu i n mon rat cao bSng cieh ngan can thep phan ifng 
vdi khdng khi, hot nudc nhu Hinh 2.1 (Nguon: Hiep hoi 
C^u Nhat ban). 

Hinh 2.1: Ldp oxy hoa on dinh 

Dae trUng eita Idp "phim thy dpng" phu thupc vao 
thanh phan eau tao cita thep, sy xif ly be mat va an mon 
tu nhien doi vdt moi trudng. Su on dmh cita ldp nay tang 
theo ty le tang eiia ham luong crdm. Khai niem ve suhinh 
thanh Idp phim thy dong cd vai tro rat quan trong bdi vt 
vdl bat ky dieu kien nao lam ngan can sU hinh thanh Idp 
phim thy ddng hoac lam eho nd hu hong se dan den mat 
tinh chong an mon. 

Thep khdng gi thong thydng eo tinh ehiu an mon 
rat cao v i se thoa m in trong hau het mpi loai mdi trydng. 
Gidi han eua kha nang chju i n mdn cita thep khong gi 
phu thupc v io eie thanh phan hop kim eiia nd, dieu dd 
cd nghTa la doi vdi moi cap thep ed mpt mirc do phan 
Ung khae nhau khi ehju mot moi trudng an mon. Thong 
thudng, mirc dp chong an mdn eao hon dUoc yeu cau, 
mtrc dp cac bp phin hop kim eao hon va gia thanh vat 
lieu tot hon. Cae nguyen nhan chii yeu dot vdt ktm loai 
bj ph i hoai khdng dat duac nhu'ng mong muon ve kh i 
nang chong an mdn la: 

- Danh gta khong ditng moi trUdng hoac ehju dyng 
cie dieu kien khong mong muon, vi dy nhu khdng bi 
nghi ngd nhiem ban bdi eae ion elorit. 

-Phuong thUe ma thep khong gi l im viec hoie xdly 
CO the dan den mpt trang that ma no khong nam trong 
dut inh cua d inh gia ban dau 

3. CAC DANG AN MON CUA THEP CHjU T H O I TIET 
-An mdn 16: La mdt dang an mdn cue bg, xay ra trong 

eac dieu kien am Udt, ket qua ciia vtee thep chiu cic moi 

trudng die thit, die btet la moi trUdng eo chifa elorit. 
Su an mdn 16 xay ra bdi do eic ion elorit tham nhap vao 
cie diem yeu cita ldp phim thu dpng. Mot bo phan cue 
bd duoc hinh thinh vdt khu vyc tham nhap nhu la cUe 
duang a-not va xung quanh Idp phim thy dpng nhU l i 
eye am ea-tot. Vt dong mat dp khu vUe a-ndt nhd va khu 
vyc ca-tot Idn, do do ty ie i n mdn d be mat a-not trd nen 
rat Idn. Dieu kien can de su an mdn 16 xiy ra la eac dieu 
kien am udt, an mdn dUng lai khi be mat kho r io bdi anh 
nang mat trdi va an mon khong the xuat hien neu b^ mat 
luon duac giU khd, Trong hau het eae ket cau, pham vl an 
mdn 16 ed the xiy ra d be mat ngoai va sy giam tiet dien 
eiia mpt bp phan dUOc bd qua. Tuy nhien, sin pham an 
mdn cd the l im bien mau cae die trUng kien triic. 

- An mon dddng ke ndt: An mdn dudng k^ nut cung 
la mot dang an mon cue bo, khdi dau do mpt khoi luong 
nhd oxy ed trong dudng ke nift. De tranh an mon dUdng 
ke nift, can tr inh cho nudc tham nhap vao bang each sir 
dyng eae dem dan hoi hoac eao su hoac biing each do 
vao ke nUt eie v i t lieu ket dinh bjt kin hoac matft. 

- An mon ludng kim: An mdn ludng kim cd the xay 
ra khi cie kim loai khac nhau lien ket vdi nhau bdi dong 
dien trong chat dien phan thong thudng (nhU mua, nudc 
ngUng...). Neu cac dong dien giOa hat kim loai quy thap 
hon (a-not) i n mdn vdt mpt ty le nhanh hon so vdl eic 
kim loai khdng lien ket. An mon IUdng ktm co the ngan 
chan dupe bang eich ngoai trd nude tU eac chi tiet (vi dy 
nhu son hoac bao bpc xung quanh cac khdp noi) hoic 
each ly cae kim loai doc lap, khong ttep xiic vdi nhau. 
Cich ly xung quanh cac mdi noi bu-ldng ed the thyc hien 
dugc bang cae vdng dem dan hoi khong dan dien hoic 
eao su ny-l6ng hoic vdng dem hoac bae Teflon. 

- An mon vet nut do dng sudt: SU phi t trien an mon 
vet nift do Ung suit (stress corrosion cracking - SSC) yeu 
cau sU hien dien dong thdi eae Ung suat keo va cac yeu 
to mdi trudng die thit, dang an mdn nay khong b§t gip 
trong cic cdng trinh trong dieu kien khdng khi binh 
thudng. Cac Ung suit khong can that cao trong moi 
quan he vdi iJng suat pha hoai eiia vat lieu va ed the 
do t i i trpng va eie anh hudng dU tif qua trinh sin xuat 
nhu ban, udn. Su than trong la can thiet khi eae bp phan 
khoing Auxtentt cita thep khdng gl ed chira irng suat du 
Idn, vi dy nhy do sy l im viec ngupi, sif dung moi trUdng 
giau elorit nhy be boi, moi trudng bien, ngoai khoi va 
ehil yeu do nhiet, 

- An mon tong the: An mdn tong the trong thep 
khdng gi khdng nghiem trpng hon so vdi cic kim loai 
khic. Nd chi xuat hien khi thep khong gi cd do pH cd gi i 
tri nho hon rat nhieu dp pH cua axit mdi trudng hoae Idn 
hon rat nhieu moi trudng kiem d nhiet do cao. 

4. CAC OAC TRl/NG B^ MAT CClA TH^P CHIU 
T H O I J\iJVA CAP O O Gi CUATH6P 

Dae trUng be mat ciia thep chiu thdi tiet la ldp gf 
mjn duoc hinh thanh trong qua trinh khai thae. 6 giai 
doan dau, vai th ing sau khi thi eong, thep tiep xiie vdl 
dieu kien am Udt va kho, thep chju thdi tiet hinh thanh 
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ldp gi giong ldp gf thep thdng thudng. Theo thdi gian, 
khoing mpt den vai nam se hinh thanh ldp gi min bao 
phil be mat, mau nau bao phit be mat. Tiep theo, thdng 
thudng sau khoang 6 nam be mat se ehuyen sang mau 
neu sam d ie trung, on dmh. Cic chu ky thUdng xuyen 
cua dieu kien am Ucrt va kho citng se tang toe do oxy 
hda. Hinh anh ciia bien doi cita cau theo thdi gian lan 
lupt nhusau: 

î l̂̂ B l̂ ^^^^P^l * ^ M I ' I ^ H 
thi cong ^: 01 thang 

Tuy nhien, neu dieu kien luon im Udt hoic kh6 thi 
se khong the hinh thanh mpt Idp gi dong nhat. De len 
mau can phu thugc bdi eae yeu to nhiet dp, do am, eae 
yeu td ciia moi trudng khic va muon cho ra mau dong gi 
tu nhien va mau sSc can cd sUbien doi theo tu nhien thdi 
gian. De d i p dng nhu eau ve thdi gian, tten do v i gia tri 
tham my nen can phai len mau nhanh cita cae edng trinh, 
khi do phi l SLf dung cic bten phap xd ly be mat (hten nay 
mdi tao duac mot so mau nhuxanh sam, mau vang nhat, 
mau nau). 

Ve mdc do gi: Tieu ehuan danh gta mifc do gi sat 
b^ng mat thudng duoc de xuat nhu tong hpp dUdi d iy 
[1,2].Tieu ehuan nay duac sifdung de quan sat bang mat 
thudng tinh trang gi sat eiia thep chiu thdi tiet va thuc 
hien phan loai mUe do gi sat dUa tren eau true cita eae 
hat gi sat (kich thudc, dp day...). Mdc do gi sat "5" "4" "3" 
la nhdng trang th i i c6 tinh nang chong an mdn. MUc dp 
gi sit "2"c6 tinh n ing day nhanh an mdn hpn dU kien, do 
do day la trang thai can chu y tien hanh quan sat lien tye. 
Mure do gi s l t"1 "cd tfnh nang day nhanh an mdn nhanh 
chdng, can dUa ra bien ph ip xif ly [2]. 

5. T 6 N G H O P KET Q U A K H A O SAT Bi MAT THEP 

VA MlJC 0 6 Gi TR^N THEP TAI CAU C H O T H U O N G 
Hien nay, Viet Nam cd 4 nhip cau gian dUdng sat ciia 

cau Cha Thupng tren tuyen dUdng sit Bie - Nam da sii 
dung thep thdi tiet, cie nhip cau nay da cd hon 15 nam 
khai thae, hoan thanh vao th ing 5/2000. Cau thupc dja 

phan huyen DUc Tho, tinh Ha Tinh, each bd bien khoing 
25km. Ket eau nhip eau thudc dang gian nhjp gian don 
sif dung vat lieu thep chju thdi tiet duac sir dyng do 
Nhit Bin sin xua't cd ky hieu i i SMA400AW, SMA400AP 
v i BP. Cac cau kien thep d eao dp eao hon mat ray thi de 
nguyen be mat thep khong son, cdn cae eau kien d eao 
dp thap ban mat ray da duac son nham chdng an mon 
do nudc th i i ban td cic toa tau hoa ro xuong. 

Hinh 5.2: Cac nut mau thunghiem 

Theo so lieu khio sit thUc te va danh gta tinh trang 
gi eiia thep ehiu thdi tiet eau Cha Thuong trong De tai 
nghien cUu Ung dung thep chiu thdi ttet cho xay dUng 
cau d Viet Nam [1 ] eho thay, tinh trang gi cua thep chju 
thdi ttet khdng son l i tot. Cap dp gi la cap 4 the hien 
trong hau het cie bp phin eua eau. Cap do 3 eita gi da 
duoc nhin thay doi cho tren be mat cita eac thanh cheo 
eiia gian, nOi m i gid thoi qua bi can trd v i be mat thep 
hau nhu khd eham trong trudng hpp bi am Udt, NhUng 
gi cap dp 3 la trong tinh trang tot tUong tu nhU gi cap 
dp 4. Chieu d iy trung binh ciia eac Idp gi la khoing 80 
den 140nm tren be mat cita Idp gi cap do 4 va khoang 
110tim den 190pm ciia Idp gi cap do 3 tuong irng. Do Idp 
gi da phat tnen theo xu hUdng md rong tren be mat chiJ 
khong phai theo be sau, nen dp day Idp gi khdng hten thj 
sU mat do day cita thep, 

De gia tang tinh chong an mon, mpt so loai thep 
khong gi ed"ham luong carbon thap" hoic on djnh bang 
each them vao cic kim loai nhUTi, Nb, mot so loai thep 
khong gi khae ed bao gom them molipden, Sy an mdn 
doi vdi thep khong gi do do se xay ra neu ldp phim thy 
dong bf phi hoai va bi can trd khong cho phep sU hinh 
thanh trd lai. 

Theo so lieu thong ke do duoc tai Nhit Ban, mire do 
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mat dp day thep la vao khoang bang 30% do day Idp gi. 
Vt vay, tri so nay duoc cho la vao khoang 20 den 40|jm 
trong trUdng hop gi cap do 4 va b ing khoang 30 den 
60|jm trong trUdng hop gi cap dp 3. Cae tri so nay la rat 
nho va ed the ket luan la thep d trong tinh trang tot. Ket 
qu i khao sat ve dieu kien eua eac be mat duoc son eiia 
eac cau kien nam d eao dp thap hOn cao do mat ray cung 
tdt (Hinh 5.3). 

Htb(tsm): Dp day trung binh Idp gi(iim) 
Hinh 5.3: Khio sit gi d nhip P3''A2 ciu Chp Thupng 

(cie vi trf khdng son) 
Ket qua khao sat be mat va mde do gi cae eau kien 

lam b§ng thep chiu thdi tiet khdng son cua eau ChO 
Thuang deu d trong tinh trang tdt. 

Theo ket qu i nghien cUu ciia ThS. Mac Van Ha va 
PGS. TS. Nguyen Thj Tuyet Trinh [2]: "Mifc do tang Ung 
suat trong thanh xien nut gian, kha nang chju xe rich lien 
ket giUa thanh gian va ban niit g i in tinh theo ket qua an 
mdn thue te deu Idn hon khi tinh theo ket qua i n mon ly 
thuyet. Sau khi bi an mdn, kh i ning ehju lUc eiia thanh 
gian va ban niit gian deu Idn han gia trj cudng do v i t lieu 
va not luc cita thanh. Do do cd th^ thay, sau 15 nam khat 
thic, eae vj trf lien ket cita cau Chp Thuong hoan toan 
dam bao mUe do an toan cao ve mat chlu lye". 

Qua ket qua thuc hi&n theo doi, giam sat doi vdi cau 
ChoThUOng eho thay tinh trang thep cau tot, be day Idp 
gi trong khoang rat thap sau thdi gian sd dung tren 10 
n im, dieu nay chUng to viec sif dung loai thep la phu 
hop vdi khi hau ciia Ha Tinh. Tuy nhien, day mdt chi l i 
nhUng ket qu i ban dau, mang tinh chat don 1^. De co 
the quyet dinh ap dyng thep ehju thdi tiet can phi i thyc 
hien danh gi i tren co sd do dae so lieu ve khi hau, mdi 
trydng... ket hop eac phuang ph ip du bao dai ban.Trong 
trUdng hop can thiet cd the nghien eifu i p dyng phan 
mem Udc tinh luong an mdn bang phan mem thfeh hop. 
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6. KET LUAN VA KIEN NGHj 
Ty le i n mdn cita cau thep chju thdi ttet phat dUOc 

theo doi de d inh g i i ty le an mon. Cong t ic kiem tra lan 
dau khuyen ciotrong thdt gian hai nam sau khi tht cdng 
va kiem tra djnh ky khoing 6 - 10 n im mot lan tai cie 
diem quan trgng dupe xae djnh rd r ing tren ketcau eau. 
NhUng diem nay can dUOc xie djnh tren ban ve hoac 
trong so tay bao dUdng cau, eung vdi ban goe (lam tham 
chieu) ve do dae do day duae thuc hien vao cuoi giai 
doan xay dUng. Neu sau thdi gian 18 n im, luong mat 
mat du bao vuot qua mdc cho phep ban dau thi cae 
bien phap khae phuc can phi i dupe thye hien. Thdi ky 
18 nam (tuang Ung 3 ehu ky do dae) gpi y rang ty le an 
mdn ban dau la eao trong cic dang cita "Idp gi" trudc 
khi giam xuong mot ty le dae trUng ban. Do dae chieu 
day can thue hien bang eich sir dyng thiet bj sieu i m 
ehuyen dyng cam tay, nd se khong thiet hai den Idp "Idp 
gi" bao ve. 
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