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(Bai nhdn ngay 28 thang 08 nam 2009, hoan chinh sia chita ngay 11 thang 12 nam 2010)

TOM TAT: Nghién civu chdng dn mon cot thép trong bé téng tai viimg miede bién lén xuong dwgc

tién hanh trong phong thi nghiém véi mé hinh sir dung dung dich NaCl 10% va 20%. Chiing téi da dp

dung cac phiong phap bao vé kim loai khdc nhau bao gom xir Iy méi truong bé tong, va xir Iy cot thép

nhir quét epoxy, bio vé dién héa. Phuong phdp déanh gid dn mon bao gom: phirong phép thir kéo (TCVN
1824-1993) [6] va phwong phap dién tro phan cuc (ASTM G59-97 (2003)) [7]. Két qua thu dwoc tir thuc

nghiém nham tim ra giai phdp chong an mon hiéu qua cho cac cau kién bé tong tai ving nuée thiy triéu

lén xuong.

Tir khéa: chong an mon cot thép, bao vé dién héa, phiong phdp thit kéo, phirong phdp dién tro

phan cuc.

1. MO DAU

Tinh trang an mon thép trong két ciu bé
tong & ving bién Viét Nam dang ¢ mic béo
dong, dac biét 1a két cAu nim & vung nudc 1én
xuéng do chiu anh huong xam thyc manh nhét
(boi day 1a vung giao nhau cia cac chu ky kho
va chu ky wdt). Tai cac ving ven bién, yéu tb
tac dong manh téi an mon 1a sy xam thyc cia
ion clorua. Do vdy, nghién ciru chéng in mon
cdt thép va tim ra giai phap chéng an mon cho
chu kién bé tong cbt thép tai ving nay rit quan
trong va can thiét. Ching toi tién hanh nghién
clru trong phong thi nghiém bang cach thiét 1ap
mé hinh nudc 1én xubng va tién hanh bao vé

cdt thép trong bé tong theo cac phuong phap

khéc nhau nham tim ra giai phap chéng an mon
hi¢u qua.
2. THU'C NGHIEM
2.1 Vit liéu thir nghiém
Vit liéu thir nghiém bao gdm:

- Xi mang Holcim PCB 40, thép Vina
Kyoei duong kinh 10 mm (D10, mac SD295A)

- Chét trc ché 1 1a Ca(NOs), (chiém 3,85%
khéi luong xi miang) [3]; chit tc ché 2 1a
NaNO, (chiém 1% khdi lugng xi ming) [1].

- Céac vat liéu khac nhu: da, cat, phu gia,

tro bay, epoxy epikote theo yéu cAu cua [5}.

2.2 Mau
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Hinh 1. Kich thuéc miu bé tong chtra thép thudng

Céc mAu bé tong hinh try ¢ kich thudc 40 mau bé tong dugc ché tao va ky hiéu

100 mm x 200 mm, 1 thanh thép ndm chinh theo thanh phin va phwong phép bao vé nhu
giita. Hinh 1 cho thdy vi tri, kich thudc va trong bang 1:
chiéu dai 16p phu epoxy cua thanh thép thuong

(4]

Bang 1. Ky hiéu, thanh phin va phwong phap bao vé dn mon ctia cdc mau bé tong

Ky hiéu Thanh phin Ky hiéu Thanh phén
TT Mau déi chiing BT thudng LT Mau déi chiing BT tyr lén
+ thép thuong + thép thuong
TE Mau bao vé BT thuong LE Mau bao vé BT tur Ién
+ thép phu epoxy + thép phu epoxy epoxy
TTU! Mau bao vé BT thuong LTUI Mau bao vé BT tu lén
+ thép thudng + chit trc ché 1 + thép thudng + chét trc ché 1
TTU2 Mau bao vé BT thuong LTU2 Mau bao vé BT tu lén
+ thép thuong + chét trc ché 2 + thép thuong + chét trc ché 2
TTC M4u bao vé catét BT thuong LTC Mau bao vé cat6t BT tu lén
+ Thép thuong + Thép thuong
TTA Mau bao vé anot BT thudng LTA Mau bao vé anot BT tu lén
+ thép thuong + thép thuong
TEU1 Mau bao vé BT thuong LEU1 Mau bao vé BT tu lén
+ thép phit epoxy + chit trc ché 1 + thép phu epoxy + cht irc ché 1
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TEU2 Mau béo vé BT thudng LEU2 Mau béo vé BT ty Ién
+ thép phi1 epoxy + chit trc ché 2 + thép phu epoxy + chit irc ché 2
TEC Mau béo vé catdt BT thuong LEC Mau béo vé catdt BT tu lén
+ Thép phu epoxy + Thép phu epoxy
TEA Mau bao vé anot BT thuong LEA Mau bao vé anot BT ty 1én
+ thép phu epoxy + thép phu epoxy

M3i loai dugc ché tao thanh hai mau va
duogc sir dung cho hai moi treong nghién ctru la
NaCl 10% va NaCl 20%.

Mau bé ting

100 man

dd NaCl

2.3 Tiéu chuan bio vé

- Pién thé bao vé tdi thiéu sir dung cho
phuong phap bao vé catot bang dong ngoai 1a —

800 mV so véi dién cuc calomen [2].
- Bao vé catot bang anot hy sinh Mg

2.4 M6 hinh va ché d¢ thir nghiém

170 man

Hinh 2. M5 hinh thi nghi¢ém mé ta anh huéng ciia nude triéu 1én xudng

Hé théng miu duge duy tri trong mé hinh
nghién ciru v6i thoi gian 1a 3 thang, bao gdm
cac chu ky khé va chu ky wot. Khi hé thong &

chu ky wét: mirc nude mudi cao 170 mm, duy

tri trong 2h con trong chu ky khd mutc nudc
cao 100 mm, duy tri trong 2h. Sy diéu khién
muc nudc duge thuc hién nho bom thong qua

chuong trinh diéu khién trén may tinh.
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2.5 Phwong phap danh gia an mon

Céc miu sau khi ngdm trong md hinh

nghién ctru dugc xac dinh tbc do an mon theo

phuong phdp dién tré phan cuc (ASTM G59-
97 (2003)) sau do6, tién hanh pha v& miu bé

3.KET QUA VA THAO LUAN

Bang 2. Thong s6 k¥ thuat cta thép (Gidi

han bén kéo o, MPa; Gi6i han chay qui udc

Go2, MPa; Do gidn dai tuong dbi 8, %) sau 3

thang ngdm trong modi truong an mon NaCl

téng, l4y thanh thép dé do cac théng sb ky thuat 20% (T, 1a mAu ban dau)
cua thép theo TCVN 1824- 1993.
TEN MAU b Go2 8 TEN MAU b o2 8
Ty 559,00 411,00 28,10
TT 511,49 361,07 22,00 LT 524,06 | 378,90 23,00
TTC 514,41 363,15 23,50 LTC 531,51 391,44 22,00
TTA 514,75 363,48 27,00 LTA 533,67 | 393,33 23,00
TTUI 521,77 368,50 25,00 LTUI 532,40 | 385,22 24,00
TTU2 520,19 377,18 23,50 LTU2 531,91 391,65 24,00
TE 523,40 374,87 23,00 LE 532,68 | 391,08 26,00
TEC 531,46 391,38 24,00 LEC 532,65 | 395,92 25,00
TEA 533,35 393,11 25,00 LEA 535,32 | 390,06 25,00
TEU1 533,15 391,45 24,00 LEUl 531,49 | 390,29 24,50
TEU2 533,20 398,61 23,50 LEU2 532,23 | 392,23 26,00
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Hinh 3. So sanh gii han bén kéo ciia thép ) (MPa) sau 3 thang trong NaCl 20%

Trang 59




Science & Technology Development, Vol 14, No.K1- 2011

&

&

Gifihan dhiy quiwéd (Wpa)

M ] M = 1 []
380
0
200 |
230
340
e

LTSS S S FS @S" «eFJ F & «5’ FF &

Loaihé ting

Hinh 4. So sanh gi6i han chdy qui uéc cta thép [, (MPa) sau 3 thang trong NaCl 20%
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Loai hé ting

Hinh 5. So sanh db giéin dai twong dbi ctia thép sau 3 thang trong NaCl 20%

Bang 3. Tc d6 an mon ciia cic miu bé tong

Téc d9 in mon (mm/nim) Téc d9 in mon (mm/nim)

Ky hiéu Mbi truomg | MOoi trudng KY hi¢u M@éi truong | M6i truong

NaCl 10% NaCl 20% NaCl 10% NaCl 20%
TT 0,419 0,565 LT 0,201 0,259
TTA 0,342 0,444 LTA 0,138 0,183
TTC 0,321 0,426 LTC 0,117 0,164
TTUl 0,379 0,487 LTUI 0,168 0,225
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TTU2 0,345 0,460 LTU2 0,145 0,205

TE 0,205 0,318 LE 0,079 0,108
TEA 0,145 0,225 LEA 0,025 0,061
TEC 0,137 0,201 LEC 0,017 0,051
TEU1 0,185 0,261 LEUI 0,051 0,072
TEU2 0,180 0,259 LEU2 0,061 0,080

S6 liéu do dac cac thong b ky thuat cta
thép sau 3 thang ngadm trong mo hinh thir
nghiém véi méi truong nude mubi NaCl 20%
(bang 2, hinh 3, 4, 5) cho thiy gi6i han bén
kéo, do gidn dai tvong ddi, giéi han chay qui
wéc ciia thép co xu hudng giam so véi ban dau.
Dic biét 1a cac miu bé tong duge ché tao tir bé
tong thuong va thép thuong (TT, TTA, TTC,
TTUI, TTU2) va hai mau bé téng LE, LT giam
nhiéu hon ca. Piéu nay cho thdy, cac miu nay
bi an mon nhiéu hon. Cét thép bi an mon cang
nhiu thi tiét dién cua chung bi giam cang
manh. Do d6 ma cac thong sb k¥ thudt ciia cot
thép déu c6 xu huéng giam dan so véi ban dau

Céc két qua do toc do an mon cua cbt thép
bing phuong phép do dién tré phin cuc
(ASTM G59) (bang 3, hinh 6, 7) cho thiy rd
nét hon tinh trang &n mon cia timg mau bé

tong tai ving nudc 1én xudng:

- Cac miu bé tong thudng va thép thuong
bi &n mon nhidu nhét.

- Hiéu qua bao vé€ cuia bé tong tu lén cao
hon hiéu qua bao v¢ cua 16p phu epoxy. Tuy
nhién trén thyc té, dung bé tong c6 méac 1on
hodc bé tong ty 1én thi tudi tho cong trinh sé
lau, nhung chi phi ban dau Ia qua 1on. Trong
khi d6 chi phi ding dé quét epoxy thi thip hon
nhiu.

- Chat wrc ché Ca(NOs), c6 kha ning bao vé
dn mon tdt hon chat trc ché NaNO,.

- Phuong phap bao vé anot biang dong
ngoai ¢ hiéu qua bao vé cao hon phuong phap
bao vé catot bang anot hy sinh.

- C6t thép khi ngam trong méi trudng nude
mubi NaCl 20% thi bi an mon manh hon cdt

thép ngdm trong moi trudng nude mudi 10%.
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Hinh 6. So sanh d6 gidn dai tuong di cta thép sau 3 thang tromg NaCl 20%
SO SANH TOC DO AN MON TRONG NacCl 20% A
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Hinh 7. Tc d6 an mon ¢t thép trong NaCl 10%
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Hinh 8. Téc d6 an mon cbt thép trong NaCl 20%

4. KET LUAN thép va phuong phap bao vé catot hoac su dung

bé tong tu 1én két hop quét epoxy hodc bé tong

Chﬁng, (6i 4¢ nghi gidi php chong an mon tur 1én két hop bao vé catot. Viéc sir dung chét
Ch(,) cdc cau kign b Eéng tai Vﬁrfg nude Ién trc ché ciing c6 hiéu qua tét song ddi véi cac
xuén‘g nhu sau: 'Céc mau bé tong can dugc F’ao cong trinh 1au nam thi s& khong c6 tac dung
v€ bang cach két hgp hai phuong phap, chang bio vé lau dai.
han két hop phuong phéap quét epoxy 1én thanh

ANTICORROSION OF STEEL IN CONCRETE BY MODELLING THE TIDAL
ZONE CONDITIONS

Phan Thi Anh Dao, Nguyen Thanh Loc
University of Technology, VNU-HCM

ABSTRACT: The study of steel anticorrosion in concrete in tidal zone was performed in the
laboratory with a model using sodium chloride solution with 10 % and 20% concentrations. We applied
different metal protection methods including treatment of concrete environment, and treatment of rebars
such as epoxy coating and electrochemical protection. Evaluation methods of the corrosion include
stress test (TCVN 1824-1993) and polarization resistance measurement (ASTM G59-97 (2003)). The
obtained results can be used to find the suitable solutions of corrosion protection for concrete in tidal
zone.

Keywords: steel anticorrosion in concrete in tidal zone, treatment of concrete environment,

treatment of rebars
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